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PREFACE s

HE objectives and scope of this book are set forth 1n some detait
1n the ntroduction The subject—differential diagnosis—pervades
such a broad field and provides a common meeting ground for so
many medical disctplines that our greatest problem has been to keep
our material withm reasonable bounds Having decided upon the
topics which would satisfactonily illustrate the diagnostic principles
which we had in mund 1t was necessary to select from the case records
of several hundred clinical pathological conferences those which
would best serve our purpose Some ninety cases were chosen We
tried to exclude those n which the dmg,nostlc analyss required tedious
sepetstion of ar pr d In this we were only
partially successful for the process of differential diagnosis neces
sanily mvolves almost endless recapitulation of past experience as
each new problem 1s faced The reader not only will observe some
unavoidable duplication 1n the case analyses but he wilt doubtless be
impressed by the frequency with which even in this relatively small
group of cases a single disease entity 1s encountered 1 different
guises The appearance of such multiform diseases as tuberculosts and
lymphosarcoma in each of several chapters 15 not an accident of selec
tion but an aspect of differential diagnosis worthy of particular
attention
In the choice of cases we have given preference to those 1n which
the clinical studtes were carried out during the past ten years This
was done s0 as to include the diagnostic procedures currently 1n use
However exclusion of all erlter cases would have deprived us of
much interesting and sometimes unmique matenal It will be found
therefore that the chronological span of the cases 1s quite wide and
that thus leads at times to a disconcerting tack of uniformity particu
larly in the documentation of some of the ancillary examinations For
u
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example hemoglobin values may be expressed tn one case n percent
ageof a hypothetical normal and m another in grams per 100 m!,
blood electrolytes may be expressed 1 malhgrams per 100 ml orn
milliequsvalents per hiter It must also be borne n mind that 1n the
earlier cases the interpretation of electrocardiograms was based upon
a study of only the three standard imb leads with the occastonal
addition of a single precordial lead We have recorded all these and
other findings and mterpretations just as they appeared in the onginal
case hustonies since these records provided the basts for the discusston
at the climical pathological conferences

The clhinical lustories  physical exammnations and progress notes
are condensed versions of the abstracts prepared for the conterences
Through this double condensation they have been shorn of the mee
ties of clinical description which were evident m many of the origwal
records This concession to space requrements presents the facts
such concentrated form that their assimdation s not alwavs an easy
task Simularly the reports of the autopsy findings have been severely
condensed both by abbreviating the onginal descriptions and by
deleting many unessential detaifs We are indebted particularlv to
Or Amold R Rich who participated 1n most of these clinical patho
logycal conferences for makimng the autopsy reports available to us
However we must daccept full responsibility for the condensed form
tn which the reports appear We regret that they lack the complete
ness and lucidity of Dr Ruch s presentations at the conferences

After giving much thought to the desirability of including illustra
tnve material such as x ray pictures electrocardiogeams and photo
graphs of autopsy findings 1t was finally concluded that these other
wise valuable features were not essentiat to the attamment of our
prmary objective Swce they would have added matenally to the
bulk of the volume and would have mereased considerably the cost
to the reader 1t was decided not to include them

We wish to acknowledge our great indebtedness to the many medt
cal students house officers attending physicians and consultants
whose chinical histones physical examinations progress notes and
comments created the vast store of case material from which we have
been able to draw To bist them sndividually would be an nsurmount
able task wetherefore thank them collectively and gratefully acknowl
edge that without therr basic contrbutions this ook could not have
been written
m‘:’; ‘;a\io I:;]);ﬁ;’ ;mz r:'mroductmn our special indebtedness to the

whose posthumous contributions to our
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methods of procedure place him almost in the position of a co author
We recognize another incalculable debt to the late Dr Warfield T
Longcope on whose service at the Johns Hopkins Hospital we both
served as Medical Residents and later as associates and from whom
we derived our mterest 1n many of the topics discussed 1n this book

Grateful acknowledgment of assistance in prepanng the manu
script and reading the proof 1s due our respective secretaries Miss
Catherine Hanley of Baltimore and Mrs Beatrice O Connell of
Cooperstown Dr Leighton Cluff Resident Physician of the Johns
Hophuns Hospital gave invaluable assistance 1n reviewing the proof
and 1 gomg back to original sources to venfy factual details

Fmally we wish to thank our publishers who have done much to
sumplify and highten the later phases of our task

A MCGEHEE HARVEY
James BorpLEy IIT






CONTENTS

INTRODUCTION

I Defimtion of Diagnosis
Il Approach to Diagnosis of Disease
III  Procedures Involved i Diagnosis

REFERENCES

Chapter 1
AORTIC INSUFFICIENCY

Rheumatic Aortic Insuffictency

Syphilitic Aortic Insufficiency

Bactenal Aortic Insufficiency

Calafic Aortic Stenosis and Insufficiency
Congenital Defects with Aortic Insufficiency
Artertosclerotic Aortic Insufficiency
Relative Aortic Insufficiency

Traumatic Aortic Insufficiency

ILLUSTRATIVE CASES
I Aortic Insufficiency Due to Syphilis
Il Healed Dissecting Aneurysm
III  Bacterial Endocarditis

REFERENCES

Chapter 2
HEART FAILURE

Congestive Heart Fatlure
Failure Associated with Valvular Defects

v

PR DN

17

18
20

22
22
23
23
24
25
25

38
42

)

43
45



vin  CONTLNTS

Failure Assocrted with Artennd Iy pertension 49
Fulure Assoctated with Hypertunsion in the Pulmonary
Circulation 50
Tature Assotiated with Punicrditis 51
Falute Associated with Congenutnl Dofects 3
1 nlure Dye to Dis 1se of the Myocardum 52
Failure Assactated with MisccHancous Rare Condittons 53
Tumors of the Heart 53
Detormties of the Thorax 54
Trauma 56
Constrictive Endocurdites 56
Peripheral Ctreulatory T atture i Patients with and wathaut
Heart Discase 56
ILLUSTRATIVI CASES 60
1 Chromc Rheumatic Herrt Diserse (&)
11 Pheochromocytomt 65
i1 Pulmonary | mholism 69
IV Fibnnous Puncardiis: Tubereuloss of the Adrenals 76
vV Syphilise Myocardits 82
VI Rheumatic §ever with Acute Myovarditns 57
VI Sulfonamide Reaction with focal Myocardins
Myocardnl Infircion 91
Vil Amylowdosts with Infiltrauon of the Myocirdium 95
Ix  Sircondosys 099
X Myxomy of the Left Aunicle 105
Al Ruptured Sypluhtic Ancurysm of the Aora 110
REFFRENCES 115
Chapter 3
PAIN IN THE CHEST "7
Pain Origmating tn the Tissues of the Neck or Chest Wall 119
Pain Onginating 1n the Heant 1721
Relative Myocardin] Ischemia 121
Absolute Myocardial Ischemia 12t
Penicarditis 125
Pain Onginating 1 Other Intrathoracic Structures 126
Pain Referred from Subdmphngmmc Structures 128
ILLUSTRATIVE CASES 130

I Dissecting Aneurysm 130



CONTENTS

II  Syphilitic Aneurysm of the Aorta 134

11 Strangulated Diaphragmatic Herma of the Stomach 139

REFERENCES 141
Chapter 4

SUDDEN DEATH 143

ILLUSTRATIVE CASE 146

I Dissecting Aneurysm with Rupture mto Pertcardium 146

REFERENCES 150
Chapter 5

FAILURE OF URINARY EXCRETION 151

Acute Failure of Uninary Excretion 153

Chronic Failure of Urmary Excretion 157

ILLUSTRATIVE CASES 161

I Acute Tubular Necrosis 161

II  Penarteritis Nodosa Glomerulonephritis 168

III  Arteriosclerotic and Artertolosclerotic Nephntrs 172

IV Congemtal Polycystic Kidneys 177

REFERENCES 180
Chapter 6

HEMATEMESIS AND MELENA 181

ILLUSTRATIVE CASES 186

1 Chromic Duodenal Ulcer 186

II  Ulcer and Carcinoma of the Stomach 191

I Diverticula of the Colon 195

REFERENCES 198
Chapter 7

JAUNDICE 199

ILLUSTRATIVE CASES 207

1 Fatty Infiltration of the Liver 207

Il  Bihary Calculi Portal Cirthosis 211

I Subacute Necrosis of the Liver 217

IV Carcmoma of the Ampulla of Vater 221



X CONTENTS
V  Chromic Calearcous Pincreatitss
VI Duodenal Diserticulum
REFTRENCLS

Chapler 8
HEPATOMEGALY AND ASCITES
Hepatome,aly
Ascites
ILLUSTRATIVE CASES
1 Hemochromatoss
11 Nodular Curshos of th= Liv 1 Acute Pun-reatitis
1 Swvphulis of the Liser
1V Ame~bic Abscess of the Lnver
V  Prmany Carcnoma of the Liner Fuver Necrows
REFERLNCES

Chapter 9
LYMPHADENOPATHY AND SPLENOMEG ALY
Lymphadenopathy
Splenomegaly
ILLUSTRATIVE CASES
1 Lymphosarioma
11 Non pigmented Melanoma or Monocytoma
RLFERENCTS

Chapter 10
TEVER OF OBSCURL ORIGIN

Bacteremia

Localized Infections with or withovt Abscess Formation
Speaific Infections

Toxic and Allergenic Agents

Diseases of the Blood Forming Organs and Lymph Nodes
Malignant Tumors

Mesenchymal or Collagen Disease

Chlls

Comments on Diagnostic Methods

26
20
235

263
265

2

27
273
276
2719
20
288
288



CONTENTS

ILLUSTRATIVE CASES
I Appendicttis Pylephlebitis with Liver Abscesses
Il Bactenal Endocarditis
I  Penartentis Nodosa Glomerulonephrtis, Hyper
sensitive  Pneumonitis
1V Lymphosarcoma
V  Prmary Carcinoma of the Gallbladder

REFERENCES

Chapter 11
DISEASES INVOLVING THE LUNGS OR MEDIASTINUM
Pneumonitis
Pulmonary Suppuration with Abscess Formation
Mediastinal Tumors
ILLUSTRATIVE CASES
I Tularemua

I Virus Ppeumoma Due to Influenza A
HI  Lobar Pneumonia

IV Actinomycosis

V  Carcinoma of the Lung

VI Carcinoma in the Anterior Medsastinum

REFERENCES

Chapter 12
MENINGITIS
ILLUSTRATIVE CASES
I Menmmngitts (Torula Infection)
1T Tuberculous Meningitts
III  Lymphosarcoma
REFERENCES

Chapter 13

SPECTAL DIAGNOSTIC PROBLEMS INCLUDING THE DIAG
NOSIS OF CERTAIN RARE DISEASES
Tumors and Granulomatous Diseases

Infections
Endocrine Metabolic and Nutritional Disturbances

X1

302
302
307

312
317
322

326

327
327
334
336
342
342
346
350
355
360
364
367

369

374
374
378
381

384

387
3%

406



xut  CONTENTS

Connective Tissue Diseases
Congemtal Defects

lLLUSTyTlVE CASES
1

Rheumatic Mitral and Tricuspid Disease  Pedun

culated Thrombus 1n the Left Auricle

11 Pancreatic Adenoma
Il Pheochromocytoma Resolving Pneumonta
IV Multiple Myeloma
vV Diabetes Insipidus Eosinophilic Granuloma
VI Lymphosarcoma
VII Lymphosarcoma
VIII Infected Abortion
Ix  Chromc Calcareous Pancreatitis
X Appendicitis with Rupture and Local Abscess For

X1 Amebic Dysentery with Intestinal Ulceration Laver

mation

Abscesses  Encapsulated Empyema

XII Vertebral Tuberculosis with Compression of the

Spmal Cord

XHI  Actinomycosts
XIV  Pulmonary and Generalized Mihary Tuberculosis
XV Acute Pneumococcal I ndocarditis
XVI  Acute Bactertal Endocarditis Right Side of Heart
XVII Hyperthyroidism
XVIIT  Intestnal Lipodystrophy
XIN  Addison s Disease Due to Adrenal Tuberculosts
XX  Primary Amyloidosis
XXI  Tuberculous Enteritis with Jejunal Stricture
XX1l  Inadvertent Gastroileostomy
XXIIT Necrosis of Anterior Hypophysis Due to Multiple

XXV
XAV

Abscesses

Systemuc Lupus Frythematosus

Systemic Lupus Erythematosus Glomerulone
phritis Rheumatic Valvulitis

XXVI Perjartentis Nodosa

XXyt

REFERENCES

Broncheectasis  Allergic Reaction to Sulfonamide

410
413

414

414
419
426
431
436
443
448
455
459

464
469

473
480
485
490
494
499
503
509
515
521
526

532
539

544
549
556

562



CONTENTS

Chapter 14
UNKNOWN CASES FOR STUDY 567
CASE HISTORIES 568
" Aortic Insufficiency 568
II  Partial Intestinal Obstructton 510
Al Fever Purpura and Anemia 571
Skeletal Pain and Hypercalcemia 573
~~ Hypertension and Renal Failure 575
VI Scleroderma and Encephalopathy 577
+~¥II  Dyspnea Cyanosis and Clubbing of Digits 580
VIII Massive Gastrointestinal Hemorrhage 582
IX Heart Failure and Sudden Death 583
Renal Farlure without Hypertension 585
XI  Skeletal Pain and Hyperglobulinemra 587
DISCUSSIONS AND ANATOMICAL FINDINGS OF FOREGOING CASES 590
I 590
11 593
111 596
v 600
v 603
VI 609
viI 614
Vit 617
X 620
X 623
XI 626

LABORATORY VALUES OF CLINICAL IMPORTANCE (ADULT) 631

SPECIAL INDEX OF SYMPTOMS SIGNS AND LABORATORY
FINDIN! 635

GENERAL INDEX 641



TABLES

Causes of Congestive Heart Failure and Non cardiac Cir
culatory Congestion

Circulatory Insufficiency with Hypotension and without
Signs of Congestive Heart Failure

Diseases Causing Involvement of the Pericardum

Diseases Causing Involvement of the Myocardium

Causes of Systolic Murmur and Thnll 1n 2nd 3rd 4th
Interspaces (Left)

Pain 1n the Chest

Failure of Unimary Excretion

(Laboratory Findmgs—Acute Tubular Necrosis)

Causes of Hematemesis and Melena

Causes of Jaundice

Causes of Hepatomegaly

Causes of Ascites

Causes of Lymph Node Enlargement

Causes of Splenomegaly

Causes of Fever

Diseases Associated with Chlls

Duseases Associated with Inflammatory Lesions 1n the
Lungs ( Pneumonitis )

Pulmonary Suppurative Disease with Abscess Formation

Conditions Which May Be Associated with Hemoptysis

Tumors of the Mediastinum

Causes of Meningitis

Diseases Which May Be Overlooked 1n Obscure Diag
nostic Problems

Causes of Convulsions

Causes of Coma

Canses of Diabetes Insipidus

Situations 1n Which Steatorrhea May Develop

Causes of Chromc Diarrhea

{Chemical Findings—Necrosts of Anterior Hypophysis Due
to Multiple Abscesses)

Causes of Hypoglycemia

Causes of Clubbing of the Fingers and Toes

A6

57
e
85

13
118
152
162
182
200
239
243
274
277
292
299

328
335
336
338
370

389
421~
423~
438
507
528

533
536
552



INTRODUCTION

I

The patient 15 requested to hold a saucer
which a wick 1s hghted The medicine man
the flame and with every grain calls out the
The first gram that catches fire indicates
the illness *

The sumple routine descibed above practy
of India 1s typical of the dragnostic methods ¢
peoples The procedure was an objective and
conclusions drawn therefrom were self evident
as to the medicine man No accumulation of
quired and the diagnosis was attained with
Magic and divination alone were necessary Pe;
that has led many laymen to look upon the
possessed of a medical divining rod—a perso
serving certain portents and stigmata can con
label called a diagnosis  This view 1s foste
understanding about how sound medical cong],
by the uncertain connotation of the term diag,

The noun dagrosts 1s derved from Greek 1
tingussh or discern In the Enghsh usage of t
turtes the diagnostics of a disease were the feat
be gnized  The dist 1 stgos and
1t generally begins contiues and goes off
of the Disease  The diagnostics of the Bite
described as follows

* Sigernst A History of Medicine
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The consequences of this bite are flying pains over all tt‘ae' body espectally
about the wounded pact P and sadness ntermutting
pulse tremors and contractions of the nerves inward heat and thirst and after
some tme an Aydrophobia and convulsions at the sight of any Iiquids whal’
soever which 1s Supposed to be an falible and umvocal sign of this poson

As mav be noted from the quotation diagnostics 1n this 18th century
text was svnonvmous with nosograpiv

In common modern usage diagnos:s 1s the dentification of a dis
ease by mvestigation of 1ts signs and symptoms In medical term:
nology however the precise meaming of the word 1s obscured by the
many ways in which 1t 1s used clmical diagnosis laboratory diag
nosis physical diagnosis anatomical diagnoss bacteriological diag
nosis x ray diagnosss electrocardiographic diagnosis and the like
In each of these cases the word diagnosis connotes an appreciation
of the meaning of observations made by particular methods But 1t
does not 1y sigmafy the entfi of a disease by these
means For example physical diagnosis comprses a group of pro
cedures directed toward the determination of the state normal or
abnormal of various organs Anatomical diagnosis as employed n
most pathology laboratories consists in the recapitulation 1n brief
descniptive terms of the pnncipal anatomical lestons observed at
autopsy The lesions which are noted may or may not identify a
disease Without further elaboration of the subject 1t 1s understand
able that when the physician employs the term diagnosis he may have
mn mund any one of several concepts This bemg the case 1t may be
well for us to state what we mean by the expressions diagnosss and
differential diagnosis

Diagnosis when not preceded bv a qualifying adjective means to
us the identification of a disease by the investigation of 1ts manifesta
tions Since a diagnosts may be made on the bass of the best available
evidence 1t does not signify the positive and ynequivocal identifica
tion of a disease Although diagnosts has been defined 1n one of its
meanmgs as  the art of distingushing one disease from another, we
prefer to add the qualifying word differential when we have this
meaning it mind Richard C Cabot who did 50 much to illumimate
this subject called differential diagnowis  a very dangerous topic —
dangerous to the reputation of physicians for wisdom It 1s T sup
pose owing to thus danger that so hittle has been written on differential
dragnosis and so much on diagrosis (non differennial) To state the
symptoms of typhoid perforation 1s not difficult To give a set of rules
whereby the conditions which simulate typhoid perforation may be

* Shaw A New Practice of Physic
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excluded 1s exc.edingly dufficult Physicians are very naturally reticent
on such matters slow to commut their thoughts to paper and very
suspicious of any attempt to tabulate their methods of reasoning
Yet all diagnosis must become differential before 1t can be of any
use

.~ Two methods of teaching differential diagnosis have helped to
remove this subject from the realm of dogma These are the bedside
chinic and the chinical pathological conference It 1s not often realized
that the distingwshed physiologist Walter B Cannon when he was
a student 1n the Harvard Medical School was the first to suggest what
he called the case method of teaching medicine  His suggestion led
directly to the development of the Cabot clincal pathological con
ferences at the Massachusetts General Hospital This method of
teaching medical diagnosis was soon taken up in other medical
schools

At the Johns Hopkins Medical School climcal pathological con

ferences were conducted for many years by Dr Willam S Thayer
(chnician) and Dr Wilhlam G MacCallum (pathologist) After
Thayer s death m 1933 the conferences were taken over by Dr Lows
Hamman (chnician) and Dr Arnold R Ruch (pathologist) Seme of
these f were published 1n detail i Inter ! Chnies
One or both of us attended many of the conferences held by Drs
Thayer and Hamman and since Dr Hamman s death m 1946 the
conferences have been conducted by one of us (A McG H ) 1n col
laboration with Dr Rich Most of the case matertal which 1s to be
presented herewith was denved from actual experience m the
Wednesday clinical pathological conferences at the Johns Hophins
Medical School A few cases have been selected from stmilar confer
enczs held by one of us (J B ) 1n collaboration with Dr Clinton vanZ
Hawn at the Mary Imogene Bassett Hospital Through the courtesy
of Dr Charles W Wainwright we have had an opportumity to study
many of the detailed discusstons prepared by Dr Hamman for his
conferences Dr Hammans former students and colleagues will
quickly recogmize the fact that his posthumous contribution to this
book has been a very considerable one We have drawn freely from
the systematic classtfications of the various categorses of disease which
were preserved 1n his notes or were published during s hfetime For
the discusstons presented 1 certamn chapters including those on aortic
imsufficiency heart failure sudden death and pam in the chest we
have adhered closely to Dr Hamman s publications relating to these
subjects The specific references will be found at the end of each
chapter
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I

Thus book attempts to provide a method of approach to the diag
nosts of disease It 15 not a textbook, and 1t does not presume to deal
systematically with the whole field of medical diagnosis Tt assumes
that the reader—medical student or practicing physician—has already
acquired the basic mformation contamed in a variety of medical text
books Through the use of such books and through practical expert
ence the reader will be famular with history taking physical diag-
nosts the classification and natural hustory of diseases and a host of
diagnostic tests and procedures Despite lus possession of this large
body of formal information and practical techniques he will certamly
have encountered difficulty m the solution of mvolved diagnostie
problems Such problems usually present themselves as ymorphous
complewities Most avatlable reference books on the other hind,
present therr subject matter 1 logical sequence stripped as far as
possible of the complexities that mught confuse the student In gen
eral they work from the simple toward the complex If there 1s 2
section on differential diagnosis 1t 1s placed near the end of the chap
ter The present volume 1 the consideration of each specific diag
nostic problem reverses the usual process by beginning with the com
plex and working tow wrd the simple It thus simulates the conditions
under which the physician must actually work

The ultimate step in differentsal diagnosis conststs m selecting from
a number of posstbilities the disease or diseases which come nearest
to explaining the clinical and laboratory findings mn the case m ques
tion In leading up to this step one may find assistance 1n the text
books that give a list of findings which will help one to distinguish
other diseases from the disease 1n question Or one may turn to the
condensed treatises which enumerate m orderly fashion the various
diseases which give nise to a particular sign or symptom Neither of
these methods ot presentation gives an adequate concept of the proc
ess of analysss which must be employed m dealing with diagnostic
problems This concept can be gained only by repeating over and over
again the actual analytic process However 1t may be acquired more
rapidly and made more meamngful if one proceeds along the lines
of some well tested plan

In the section to follow the methods and principles of differential
diagnosts will be discussed Our purpose 1s to present ths subject as
a systematized discipline Too frequently the student looks upon the
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process of diagnosis as beginning with a series of shrewd guesses and
ending with an effort to bring the facts mto line with the guesses He
would do better to begin as 1n all scientific research by marshalling
all the facts then proceeding with an unprejudiced analysis of the
facts and ending with a logical concluston

The section on methods and principles 1s followed by chapters
which have no sequential sigmficance In these chapters the reader
will be given an opportumty to follow the process of differential drag
nosis as 1t was actually employed by others i chinrcal pathological

The chapter headings represent important signs or symp

toms which may be caused by several different diseases Each chapter
begins with a bref d of the d 1c 1mpl of the
subject followed by the presentation of a series of illustrative cases
The discussion of differential diagnosis which follows the case tus
tories 1s exactly the same as the one offered at the conference before
the correct diagnosts was revealed by the pathologsst * In some i
stances a much better discussion could be constructed in retrospect
This however would circumsent the mam purpose of the book
which 15 to enable the reader to develop a sound approach to differ
ential diagnosis by observing both the successes and the failures of
those expertenced in the field

Mention has already been made of Cabot s observation that phy
sicans are very suspicious of any attempt to tabulate their methods
of reasoning Tabulations are offered 1n the various chapters with
full realization of their defi The field of med 1s changing
so rapidly that tables prepared today become outdated withn a
pertod of a few months or years For this reason we have not striven
to make the tables complete in all details but rather to present them
as frames of reference which may serve to orsent the phystcian in the
consideration of specific problems The details can be considered
complete only after they have been amplified and brought up to date
by the physictan limself As evidence of the basic validity of the
tables 1t may be said that some of them were onginally prepared by
Dr Hamman i the eatly 1930 s Through the intervening years with
only slight modifications they have served very satisfactorily to guide
differential dragnosts 1 chimeal pathological conferences

In a final chapter a series of cases 1s presented 1 a form which
will permut the reader to make his own analyses He may then refer

*In some of the case discussions deletions have been made to avoid dupli
cation of material presented earlier 1n the chapter The notes which follow the
presentation of the autopsy findings were added i retrospect
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to the discussion of the case as 1t actually took place in the climcal
pathological conference Fnally the conclusions reached both by the
reader and by the discusser may be cheched agamst the autopsy
findings

Tt may be appropniate to say a few words n justfication of depend
1ng entirely upon materal from clinical pathological conferences for
the exposition of differential diagnosis It must be admutted that this
approach has serious limitations It tends to exaggerate the difficulties
of diagnosis and of necessity 1t prevents consderation of the diagnosts
of diseases which do not run a fatal course or in which accurate
diagnosis results 1n the institution of life saving therapeutic measures
For teachung certain types of diagnosts the bedside clinse has obvious
advantages over the cimeal pathological conference This 1s particu
larly true when the conclusions reached can be verified or disproved
by a surgical operation or by some procedure or test which yields an
unequivocal answer

The advantages offered by the chinical pathological conference are
principally two (1) by proper selection of case material from the
farge pathology pool the discussions can be guided into fruitful areas
and (2) the validity of the conclusions reached by the clinician can
wn all cases be judged immediately The value of the conference as an
exercise 1 differcntial diagnosis depends almost wholly upon the
pohicy which governs the selection of cases If the selection 15 made
by a pathologist who has only a muschievous desire to tease and
embarrass his clinical colleagues the exercise loses much of its mean
g It 1s likely to take on the aspect of a quiz program or a guessing
contest On the other hand 1f the climcian has confidence 1n the
pathologist and knows that the case was chosen for the purpose of
demonstrating, principles and methods m differential diagnosis he
can proceed with his discussion confident that care and skill in

lysis will be rewarded The Wednesday confe at the Johns

Hopkins Medical School are teaching exercises for medical students
rather than staff conferences The clinctan who discusses the case 1s
1gnotant of the diagnosis bat hie 15 not ashed to base hus discussion
on a mere climcal abstract prepared by a third party He s grven the
complete chinical record 1n its onginal state with the raw notes of the
students the house officers the nurses the attending, physicians and
all others who contributed to the record He thus obtains a better
appreciation of the total situation as 1t existed duning the patient s
Ufe The chnieian also examunes personally the x ray pictures elec
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trocardiograms  photographs of important lestons and any other
climeal relics which remamn from the study of the hving patient He
then prepares his own abstract Not only 15 the cliucian fully respon
stble for assembling the raw materials for the conference he must also
accept full responsibility for the clinical discussion and final diagnosis
No one m the audience 1s asked to debate the case or offer alternate
solutions The chinician has the advantage of knowing the opitons
expressed by those who cared for the patient durmg Lfe He may
agree or disagree with these opinions He strives always to reach an
unqualified dragnosis but when he beheves that the facts do not war
rant this he may point out his reasons for so believing and state that
to go further would be pure guesswork Itis realized that this approach
provides a type of chmcal pathological conference which 1s very dif’
ferent from that which 1s familiar 1 some other mstitutions An ap
preciation of the difference seems essential to an understandmg of
this book

The fact that the cases for conference were onginally selected to
illustrate principles 1n diagnosts rather than blunders in dtagnosis ac
counts 1 part for the high percentage of correct diagnoses The per
centage was further increased by deletron from our matenal of those
cases 1n which because of inadequate or inaccurate factual data the
clinictan s entire discussion was based upon a false premuse and could
therefore only lead to en concll Such d n
retrospect are wholly irrelevant and have no place in this volume

i

Diagnosis mvolves two procedures (1) collecting the facts and (2)
analyzing the facts Errors in diagnosis may be due to imperfect per
formance of either of these procedures When the factual data are
1nadequate or mcorrect or when they have been musinterpreted the
analysts though faultless in itself will lead to an erroneous conclu
sion On the other hand when the collection of facts has been com
plete and accurate and when the data have been correctly inter
preted the conclusions may be 1n error because of faulty analysis
The followimg outline presents the successive steps which lead up to
the diagnosts This volume will be concerned chiefly with the analysis
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of the facts A few mntroductory remarks will be made concerning col
lection of the facts

Steps in Diagnosis
1 Collecting the Facls
{a) Cluucal fustory
(b) Physical examination

(c) Ancillary exammnations
(d) Observation of the course of the illness

)

Analy mg the Facts

(a) Cnitically evaluate the collected data

(b) List reliable findings sn order of apparent importasnce

(c) Select one or preferably two or three central features

(d) List diseases m which these central features are encountered

(&) Reach final diagnosis by selecting from the Usted diseases either (1) the
simgle disease which best explaias all the facts or if this 1s not possible
(2) the several diseases each of which best explains some of the facts

(f) Review all the evidence~—both positive and negative—with the final
diagnosis in mmd

The facts for differential diagnosis come from four sources (1)
clinical hustory (2) physical examunation (3) ancillary examinations
involving special techmques and laboratory methods and (4) ob
servations of the course of the iliness The history must be taken
with care and it must be evaluated with due regard to its rehability
The patient s account of his symptoms 1s limuted by his mental com
petence and by hus powers of observation and description It 1s usu
ally colored by hus fears and by his confidence i and reaction to the
physician The huistonian should always record his evaluation of the
reliability of the story and facts which arc considered doubtful
should be corroborated and amphified by those who have known the
patient Some seemingly trivial event in the lustory once brought to
Dight and properly evaluated may hold the key to the correct diag
nosis Stmilarly the physical examination must be conducted with
thoroughness and with alertness to detect even slight deviations from
normal The recorder should make a clear distinction between un
equivocal and questionable observations

The history and physical exammation provide the essential basic
facts for diagnosis Facts obtamed by other means may be super
fluous or even misleading The current use of laboratory methods on
a large scale in the teaching medical centers has tended to exaggerate
the importance of these techniques 1n the analysis of clinical prob
lems Slight deviations n chemucal measurements scarcely beyond
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the limits of error of the method employed may be greatly overem
phasized 1n their relation to the clinical facts A blood culture an
X ray picture an electrocardiogram or a blood chemustry determina
tion may clanfy obscurities and provide information which 1s mdis
pensable for accurate diagnosis But when the results of such tests
cannot be correlated with the facts disclosed by the Iustory and
physical examumation they should be considered subsidiary to the
mainissue In spite of the cructal sigmificance of the ancillary exam
nations mn many cases it seems important to emphasize that skill in
differential diagnosis 1s not determined by one s ability to assemble
and correlate laboratory reports

The fourth body of facts contributing to the diagnosis is that pro
vided by observation of the course of the illness as 1t unfolds before
the physician The observer must avoid the temptation to make these
facts fit mto his earher conception of the diagnosis He must view
them with an open mind and be willing to change lus opimions 1n the
Iight of the new developments Frequent progress notes recording
observations and outhining thoughts about the case from time to
time provide a valuable source of nformation The correct dragnosis
may be possible only at a later date when the progress notes are
reviewed together with all other pertinent data

The physician who 1s called upon to analyze the facts may find
hmself 1 the position of a drama cntic who 15 asked to render an
opimion about a play after having been permutted to see only the third
of four acts He may be able to learn something about the first two
acts from other relatively unobservant and technically mexpenienced
members of the audience who actually saw those acts But the fourth
act has yet to be performed The wise critic would of course with
hold lus opmion unless he was permitted to see the play through from
beginning to end The physician however despite lus limited view
may not arbitranly withhold his opinion He 1s dealing with matters
of life and death and he has been tramed to render hus opuon at
any stage of the play He may do this with safety only 1f he and those
who have sought us views are fully aware that opinions based on
himited mformation are tentative they become final and conclusive
only after all the necessary information s at hand

The physician must therefore begin hus analysis of the facts not only
by determuning their reliability and intrinsic sigmficance but by con
sidening therr relation to the patient s total illness For example a
negative agglutination test for a specific orgamism may be of no sig
nificance early mn the illness but assume great significance at a later
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stage Critical evaluation of vanous physical findings and laboratory
tests requires 2 knowledge of the natural hustory of diseases as well
as of the manifestations which are to be evaluated

In bstng the fiadings 1t 1¢ helpful to arrange them m order of
apparent importance and to underscore those which should be ac
counted for by the final diagnosis The beginner m the study of dif
ferential dragnosis has particular difficulty tn separating the wheat
trom the chaff He may overrate the sigmieance ot some finding and
beled by 1t up a bhind alley Mrmor elevations in blood pressure shght
devsations 1 electrocardtographic tracings insignificant shadows m
x ray films may be accorded falsely hugh values Oolv through re
peated successes and failures does one acquire the ability to arrange
the facts 1 proper perspectne The evaluation of the relatve sig-
nificance of the findihgs 1s one of the aspects of the process of anal
yois which 15 best learned through the expertence of clinieal patho
logical conferences At the end of the conference one may always go
back to the original list of findings and determune the pomt at which
musplaced emphasis led the analysis astray The case discussions i
the various chapters are repeatedly concerned with the problem of
distnguishing between significant and ficant facts

The facts may first be histed 10 the osder in which they appear 1
the clinical record as m the example which follows

Abdemmal pan

Yomiting,

Tachycardia

Sught enlargement of submaxthiary and mgusnal Iymph nodes
Hepatomegaly

Generalized abdonunal distention and tenderness
Ascites

Rught ingutnal herma

Riught varrcocele

Hemorthoids—external and internal

Absence of right great toe

Hypoactive kuee gerks

Albummnyria—shght

Anemia—~hy pochromic—shght

Hyperglobuloema
Hyperbibrubinemia—predommantly drrect reaction
Elevated serum atkalme phosphatase

Befare these findmgs can be arranged 1n onder of importance cach
one must be considered and ev vluated separately For example 1f the
absence of the great toe was due to a traumatic amputation 25 years
previously st would be relegated to a position near the bottem of
the hist On the other hand i the toe had been amputated only 6
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months previously b of an exp g pig! d mole 1t would
be placed near the top of the ist Sinularly the importance attached
to the hernia would depend on whether 1t was irreducible or exhibited
evidences of strangulation Findings such as shightly enlarged lymph
nodes hypoactive knee Jerks and hemorrhoids are encountered in
many healthy people and rarely deserve a prominent position 1n the
mtial listing Tachycardia shight anema and slight albumumuna are
non specific accompamments of many diseases and would be placed
low on the list unless there were patticular reasons for placing them
fugher After careful consideration of all the findmgs they should be
rebsted 1o order of importance which might be as follows

Hepatomegaly

Jaundrce

Ascites

Abdominal pan and tenderness
Vomuttng
Hyperbtlirubinemia—direct reaction
Elevated serum alkaline phosphatase
Hyperglobulinemsa

Shghtly enfarged lymph nodes
Right mguinal hernta

Hemorrhoids

Tachycardia

Albuminuria

Anemsa

Right varicocele

Hypoactive knee jerks

Abserce of right great toe

The first eight 1tems have been underscored as the items which
should be accounted for by the diagnosis As emphasized earlter
some of the items which are placed low 1n the mitial hsting may as
sume greater significance at a later stage mn the analysis For example
the hemorrho ds might wergh the balance tm favor of porta] obstruc
tion

After the facts have been critically evaluated and listed 1n the order
of apparent importance one may find on the list some fact which in
itself determnes the primary diagnosis An example of this would be
the Kayser Fleischer ring which 1s pathognomonic of Wilson s dis
ease If all the other items on the List are adequately explamed by a
diagnosis of Wilson s disease the analysis need proceed no further
However one usually finds that the facts which have been listed are
common to several diseases It then becomes desirable to select some
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outstanding feature to ortent the analysts Examples of such central
or orienting features are fever, jaundice anemia hepatomegaly, as
cites gastromtestinal hemorrhage, renal falure and heart failure It
15 best to select a feature which 15 objective, preferably one which may
be at least roughly quantitated In some cases subjective complaints,
such as pain 1 a particular anatomucal area, may dominate the pic
ture and constitute the only feature serving to orient the analysis
The selection of a central feature which will guide the analysis along
a productive course requires practice and an understanding of the
natural hustory and  halimarks of a wide variety of diseases

When the case presents two or more features which appear to have
the same potential value 1t 15 best not to base the analysis on only
one of them Two or more analyses may be made, each based upon
one of the features In thus way 1t mayv be possible to find two avenues
which Iead to the same diagnosis

For each feature selected one should st the diseases and condi
tions which may account for its presence Many detailed examples of
this process will be found 1n the case discussions To 1llustrate the
principle one may cite a recent difficult problem m differential diag
nosis which was successfully solved The patient had a large liver
renal msufficiency and signs of heart fallure Analysis involved the
Listing of the possible causes of each of these three features The ev1
dence indicated that the cause of the cardiac failure was myocardial
disease and the list of myocardial diseases leading to farlure mcluded
amyloidosis Amyloidosis also appeared on the hists of diseases givng
nise to hepatomegaly and renal wnsuffictency Thus amyloidosts was
Iugh on the hist of conditions which could account for all three
features Tnitially 1t seemed more probable that the hepatomegaly and
renal wnsufficiency were due to chronic passive congestion secondary
to the heart farlure However the chronic passive congestion sub
sided under appropnate treatment whereas the hepatomegaly and
renal nsufficiency remained unaffected A review of the facts at ths
stage of the analysis indicated that amyloidosts was the one disease
appearing on the hsts which could satisfactonly explam all of the
findings Although amylodosis was the final diagnosis at the time of
the climeal pathological conference thus diagnoss had not been sen
ously entertaned prior to the patient s death This failure was due
1 large part (o fack of systematic analysis of the type employed at
the conference

In the case just cited the fatal outcome would not have been pre
vented even 1f a correct diagnosis had been made durng fe But
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experience 1n clinical pathological conferences 1ndicates that in some
mstances adequate analysis of the facts during the patient s Iife might
have resulted in the institution of life saving therapy One recalls for
example a case of empyema mustaken for an moperable carcinoma
of the lung constrictive pericarditis mustaken for cirrhosis of the liver
syphulitic gumma mistaken for a malignant tumor and pheochromo
cytoma 1n a patient believed to have severe essential hypertension In
all of these cases the correct diagnosis might have been entertamed
early enough for mstitution of successful treatment 1f only the facts
had been subjected to systematic analysis Admuttedly such analysis
1s more difficult during the patient s hfe than 1t 1s after the illness has
-un 1ts full course and the accumulated facts can be studied with calm
detachment This however 1s not a satisfactory explanation of all the
chnical failures for 1n many of them it 1s obvious that 1f the data had
been analyzed systematically at intervals duning the illness the cor
rect dragnosis could hardly have been overlooked

Experience has shown that 1t 1s desirable always to attempt to ex
plam all of the manifestations of an 1llness on the basis of a single
disease An example 1 which adherence to thus prmciple led to a
correct analysis of the problem 1s the following A young woman who
unquestronably had scleroderma also had arthutis of multiple jownts
cardac farlure hypertension and encephalopathy and died follow
ing a gastromntestmal hemorrhage After all of these manifestations
had been evaluated 1t was concluded that they could all be explained
on the basis of diffuse scleroderma Ths proved to be the case The
encephalopathy was due to collagen disease of the cerebral arteries
The hemorrhage had arsen 1n an area of ulceration m the esophagus
which showed changes typical of scleroderma Multiple diagnoses
were entertamed 1n this case until there was a deliberate effort to find
a single explanation of all of the findings Needless to say such efforts
must be based on a broad knowledge of the many ways in which a
disease such as scleroderma may manifest itself

In the effort to find a single etiologrcal explanation for the findings
one must take a realtstic and unbiased look at all of the facts other
wise one may be blinded to the characteristic evidences of a second
complicating disease process Such a case was that of a boy with
sickle cell anemia with pan 1n the nght lower quadrant of the ab
domen In an attempt to explaimn all of the findings on a single basis
1t was concluded that the abdomunal pamn was due to a hemolytic
crsts Actually the collateral evidences of a cnsis bad never been
adequately mvestigated while the characteristic features of acute ap
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pendicitis were overlooked The correct diagnosis was not made unt!
the appendix had ruptured and peritonitis had set 1n In this case the
destre to attribute everything to the sickle cell anemua had kept the
physician from taking an unbased look at the facts

In any effort to decide which of several alternate diagnoses 1s the

cotrect one the element of probabrlity must be considered Probabil
1ty 15 always in favor of the most common disease which will furmish
a sattsfactory explanation of all the findings For example by far the
most common cause of mutral stenosts 15 theumatic endocarditis If
the physictan made a dignosis of rtheumatic endocarditts i every
case of mutral stenosis he would be right 1 more than mmne out of
ten cases It 1s important atways to think first of the common disease
However 1n every case before arnving at a final diagnosis one must
be fully satisfied that the common disease explams all of the findings
If the patient with mutral stenoss has 1 addition an enlarged spleen
and petechiae obviously one 15 no longer concerned vath the com
monest cause of mitral stenosis the interest shifts to the commonest
cause of the triad mutral stenosis splenomegaly and petechiae One
should therefore think of probabilities only 1 terms of the total
picture

The last step in the analysis consists 1n going back to the hst of
findings and reconsidering each 1n the ight of the diagnosss or diag
noses which seem most probable Does one diagnoss account for all
of the underscored 1tems? If so wh ch of the subsidiary 1tems are not
accounted for? Are these items significant or may they be discounted
as normal vanations? Is it necessary to make two dagnoses to ac
count for all of the underscored items or to account for the signifi
cant subsidiary items which cannot be explamed by the primary diag
nosis” At this stage of the analysis attention must also be given to
negative findings Does a negative cold agglutmation test exclude the
diagnosis of primary atypical pneumonia? What value may be at
tached to a negative serologic test for syphilts when the other findings
pont to a diagnosis of syphilitic aortitis?

The weighing of all the positive and negative evidence bearing upon
the possible diagnoses recerves particular attention m the following
chapter

In order to avord repetition and to conserve space the procedures

Ived 1n differential d are presented n full 1n only the first
case 1n Chapter 1 In the other cases the reader must assume that the
findings have been evaluated and listed The recorded discussion has
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tor tne most part been reduced to analysis of the facts and weighing
of the evidence for or agamst various possible diagnoses
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Chapter 1

AORTIC INSUFFICIENCY

ORTIC INSUFFICIENCY when fully developed 1s eastly rec
ogmzed The chmcal diagnosis depends upon the presence
of a diastolic murmur of peculiar quality and position associated with
characteristic changes i the peripheral crrculation the most strking
being an increase 1n the visible and palpable artenal pulsations ex
emplified by the so called Cornigan pulse Neither of these cardnal
si1gns 15 1n 1tself conclusive evidence of aortic msufficiency A murmur
smmlar i quality and location may be heard in patients having mitral
stenosts pul ffi 'y or certain congenital cardiac defects
Peripheral mamifestations which are likewise indistinguishable from
those of aortic msufficiency may be observed in patients who have
hyperthyrordism a considerably elevated body temperature or an
arteriovenous aneurysm
Althongh the combination of the charactenstic murmur with the
characteristic peripheral signs 1s usually indicatve of aortic msuffi
clency exceptions must be kept in muind An exceptional case of this
type which had deceived a number of experts was correctly dragnosed
when subjected to more searching and systematic consideration 1
preparation for a clmical pathological conference (Hamman and
Rich 1933) The patient a man aged 49 years had been under close
observation 1n the hospital for many weeks Throughout this period
he had had an enlarged spleen and a variable fever and many blood
cultures were positive for Streptococcus viridans Al observers agreed
that the diastolic murmur heard along the left border of the sternum
was charactenstic of aortic insufficiency On the other hand the
perspheral signs of aortic nsufficiency were noted by only a few ob
servers and were never convincing No one doubted that the patient
had subacute bactenal endocarditts and without giving due consid
eration to the alternatives everyone concluded that the vegetations
17
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were on the aorfic cusps In preparing this case for conference Dr
Hamman was tmpressed by the absence of peripheral embol durmg
the long period of careful observauion On the other hand therc ha
been several episodes which were mterpreted as being due to pul
monary wfarction It was reasoned that the varable penipheral igns
mught have been accounted for by the vanable fever and were there
fore not acceptable evidence of aortic vatvular disease Swnce the pul
monary farcts were presumably produced by embaolt from the night
side of the heast 1t was correctly deduced that the murmur was due
to pubmonic rather than aortic msuffictency The correct diagnosts 1n
(tus 1nstance depended m part upon the equivocal character of the
peripheral manifestations of aortic snsufficiency but wn greatet part
wpon the focation of the emboh Thus case 1s cited to emphasize the
facts that @ murmur indsstingushable from that of aortic maufficiency
may be caused by other valvular lesions and that alt of the evidence
must be carefully stfted and the site of the anatomic defect correctly
placed before one proceeds to a consideration of its etiology Further
discussion of this posnt wall be found 1n the case hustonies

Int the cases which will be discussed 1n the remamder of thus chap-
ter we shall assume that the diagnosis of aortic msufficiency has been
made with certainty The most common causes of such 2 lesion are
theumatec fever and syphilis however cases will be found whch fat
nto the following® eight categones

{1} Rheumate aoruc ansufficiency

{21 Svphsktic aortie msufficiency

13) Bactersal aortic msufficiency

43 Caterfic aorue stenosis and 1asuffictency
{5 Congenttal defects with aoruc insufficiency
(&) Artertosclerotic aortic insaffictency

{7} Relatne zortic smsuflictency

(8) Traumatic aotus snsufficiency

Each of these categories will be considered separately with view to

determining charactenstic {eatures which should aid m makmg 2
satsfactory differentiation

RHEUMATIC AORTIC INSUFFICHENCY

AGE OF ONSEY Rheumatic fever 1s pumanly a diseage of youns
people The fiest attack $Gldom Gocurs after the oge of 20 years

* ¥his classification 1s that proposed by Dr Lows Hamman and the discus

sion which follows 1s based largel
o o gely on his Roger Morrss Lecture given It Cm
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SYPHILITIC AORTIC INSUFFICIENCY
AGE OF ONSET Syphilitic aortic insufficiency 1s first observed

between the ages of 30 and 60 years 1n at least 80 per cent of the cases
However there 1s a definite relation between the age at which syph
ilis 15 acquired and the age at which the cardiac symptoms appear
the earher the acquisition of the disease the earlier the development
of the aortic leston The occastonal cases of syphilitic aortic msuffi
ciency which have been observed in patients under the age of 20
years are usually attributable to a primary mnfection acquired before
the age of 10 years
CrLiNicaL COURSE Once symptoms have developed in a case of
syphiliic gortic mnsufficiency they progress with fe ess_complete
and less prolonged intermissions than those which characterize the
course of rh isease The earliest symptoms may be 1n
the form Wﬁg@yﬁpma which occur particularly
at mght Auricolar fibnilation which 1s common n cases of rheu
matic heart disease 1s rare 1n cases of syphxhtchncy
The duration of life after the discovery of the valvular defect varies
somewhat from case to case and depends to some extent upon the
type of treatment employed but it rarely exceeds two or three years
INVOLVEMENT OF OTHER HEART VALVES Signs of apruic
stengsts common 1n cases of theumatic or caleific aortic insuffieseney
are rarely encountered 1n cases of syphilitic etiology As mentioned
above syphilitic aortic nsufficiency may be accompanied by the aus
cultatory signs of mutral disease 1n the absence of anatomical deform
-1ty of the mutral valve Organic disease of the mutral or other valves
not attributable to the syphihitic infection may occasionally be en
countered as an mcidental finding
DILATATION OF THE AORTA Dll%ﬂlmn_ahhm:; 1s a char
actenistic although not an nvariable ™ feature of syphihtic aortitis
1t 1s usually locahzed 1n the ascending aorta and may lead to the de
velopment of a tru&aneurysm In cases of aortic msufficiency of
doubtful onigin dllatamm’%—l[‘!—uimwe mn
favor of a syphilitic etiology However disease other than syphlis
may lead to aortic dilatation Roentgenographic disclosure of exten
stve caleification of the wall of the dilated aorta does not rule out
the presence of syphilis as this finding 1s frequent 1n patients with
aortic syphilis
EVIDENCE OF SYPHILITIC INFECTION Repegedly positive sero
Iogic tests for syphilis may be considered as evidence of syphilitic m
fection but since syphilis may be acquired by mdividuals who have
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heumatic and other forms of heart disease the significance of the
positive tests must be weighed with all the other evidence Biologcal
alse positive tests may confuse the 1ssue and 1n all questionable cases

particularly if a history of pnmary or secondary syphilitic manifesta

tons 15 lacking the serologic test should be viewed with susprcion
mless 1t 1s confirmed by the of Nelson
ind_his co workers Repeatedly negative serologic tests oceur i a
mall percentage of cases of syphilitic aortic sufficiency

BACTERIAL AORTIC INSUFFICIENCY

Cases of bactenial endocarditis present a twofold diagnostic prob
em owing to the fact that the vegetations are usually implanted on
s to establish the presence of the bactenal infection the secondary
oroblem 1s to determine the etiology of any underlying lesion The
0 ution of the second problem is less imperative 1 the case of aortic
alve lestons than in those conditions which may be more amenable
0 surgical treatment after the bactenal infection has been eradicated
But even 1n the case of aortic valve lesions it 1s of considerable prog
10stic importance to know whether the underlymg condition 1s the
:ommon rheumatic deformuty the less common congenital anomalies
r syphilitic aortic disease which serves relatively uncommonly as a
oundation for bacterial vegetations Once the bacterial mfection has
>een eradicated the prognosis 1s determuined 1n part by the natural
:ourse of the underlying disease and 1n part by the deformuties which
have resulted from the destructive and reparative processes of the
superimposed bacterral disease

The acute forms of bactenal endocarditis due to the hemolytic
streptococcus or p ecus may be distingmshed by the ful
ninant character of the dllness It 1s 1n this group of cases particularly
hat vegetations are likely to develop on normal aortic cusps The
ngns of aortic insufficiency may not be present when the patient first
somes under observation and may even make their first appearance
while the patient is convalescing from the acute phase of the illness
[n some cases the evidence of valvular disease may be musinterpreted
or overlooked owing to preoccupation with some more spectacular
manifestation of the infection such as meningttis

The subacute and chronic forms of bactenal endocarditis may occur
with such mild and atypical symptoms that the correct diagnosis 1s
never even considered One s suspicion should be aroused in all cases

of valvular disease when fever or anemua 15 present The susprcion
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should become acute 1f the patient gwves a hstory of having had 4
recent surgieal operation dental extraction or localized or general
1zed_infection. An accurate diagnosis may be made i 2 Tugh per
centage of cases 1f the patient 1> exammed at frequent intervals for
petechuge for changes in the quality of the cardiae murmurs, and for
the other well known evidences of bacienal endocarditis together
with persistent efforts to cultwvate organisms from the blood Tn
recent Years there has been a growing tendency to treat low grade
fevers of obscure opgin including unrecognized cases of bactenal
endocarditis with short courses of petucillin or other antibiotic
agents Such treatment may bring about a temporary umprovement
1n the symptoms but 1t adds matenaily to the difficulty i arnving
at an accurate diagnosts If bacterial endocarditis his been treated
with madequate amounts of antibiotics 1t becomes extremely diffi
cult and at tunes wnpossible to obtain positive blood cultutes even
when the continued progress ot the disease may be made mamifest
by such sertous complications as embolic phenomena and gradual
renaf faifure

CALCIFIC AORTIC STENOSIS AND INSUFFICIENCY

Cateific aortic stenosis and msufficiency are encountered usually in
persons over the age of 50 years The cause of the calerfic deposits
1s not always clear and 1t 15 probably not always the same In some
cases the imitial deposits appear to have occurred at the site of healed
bactenial lesions In others the clinical course would seem to indicate
that the changes have resulted from slowly progressive degenerative
disease althongh the lesions may not resemble those of artenoscle

ross In cases of calaific aortic msuffy the signs of aortic ste
nosis almost invayably predominate The conspicuous auscultatorv

sigh 18 2 rough aortic systolic murmur transmited mto the neck
vessgls_This murmur 1 frequently accompanied by a thrill which faay
also be felt over the vessels at the base of the neck Caveful x ray

examunation of the valvular area for the presence of caleium deposits
will usually establish the diagnos:s i this type of aortic msufficiency

CONGENITAL DEFECTS WITH AORTIC INSUFFICIENCY

fhe distinction between acquired disease and congenital defects
may at times be difficult In some cases such a distinction 1s mpos
stble since the acquired lesions have been engralted upon congenital
anomalies Most of these anomalies are rare The commonest con
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gemtal defects associated with signs of aortic msufficiency are (1)
subaortic steno ay be a late develop-

ment and the predominating signs are always those of stenosis and
(2) the Ersenmenger complex 1n which the dextroposition of the aorta
and the high septal defect result in the production of an mtense and

widely transmutted systohe murmur and thrill The roentgenographtc
findings may be of derable 1 disting these con

genital anomalies Two rare but interesting conditions associated
with sngn&wﬁm (1) the type of congenital aortic

dilatation_encountered 1n some cases_of arachnodactyly and (2)

aneurysm of the sinus of Valsalya rupturing into the night ventricle
The latter condition” which may be of syphiliic or mycotic as well

as of congemtal ongin does not represent a true aortic msufficiency
although it 15 accompanied by the charactenstic auscultatory and
peripheral signs Except in the cases of mycotic origin the patrent 1
usually in excellent health until the rupture of the aneurysm 1s signaled
by the sudden development of acute and progressive dyspnea

ARTERIOSCLEROTIC AORTIC INSUFFICIENCY

Arterosclerotic aortic wmsufficiency 1s a rare conditio
tients over 50 years of Occasionally an arteriosclerotic plaque
will encroach upon the valve mn one of the sinuses of Valsalva grad
ually distorting 1t to produce some degree of msufficiency Generally
when this diagnosis 1s entertained 1t proves to be erroneous since the
condition 1s of such very rare occurrence

RELATIVE AORTIC INSUFFICIENCY

Relative aortic insuffictency occurs when there 1s enough dilatation
of the aortic ring to prevent approximation of the edges of the cusps
The msufficiency 1s usually of shght degree and 1s accompanied by
an evanescent famnt diastolic murmur without the characteristic
changes m the peripheral airculation” Occasionally the defect is of
greater magnitude and is accompanted by all of the signs of fully
dwe)owx@;ﬂicwe!atwe aortic msufficiency 15 attnbu
table most commonly to one of three conditions (1} a greatly in
creased_artenial blood pressure, (2) arteriosclerotrc _syphilitic or
other changes 1n the aorta leading to dilatation or (3) dissecting

aneurysm When relative aortic msufficiency occurs n association
with hypertension 1t 15 usually late 1 the course of the disease and
there 15 rarely any sigmificant indication in the perspheral errculation
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When assoctated with dissecting aneurysm the evidences of aortic
wmsufficiency may be quite dramatic The sudden occurrence of out
spoken signs of aortic insufficiency 1n a case of long standing hyper
tension should lead one to suspect the development of dissecting
aneurysm

TRAUMATIC AORTIC INSUFFICIENCY

Traumatc aottic insufficiency 1s a rare condition seen usually after
trauma which bas caused sudden extension of the head and neck

Under ths heading 1t might be appropriate to consider the cases m
which aortic insufficiency 15 due to the rupture of an aortic cusp This
occurs almost invanably 1 valves which are already diseased, and s
only rarely associafed with trawma The commonest lesion preceding
the rupture 15 bacterial endocardits This type of aortic insufficiency
has been dbserved more frequently stce the advent of the effectr e ant:
biotic agents Valves which have been greatly weakened or almost
completely dissolved dunng the stage of bactenal mvasion may de-
velop fenestranions at times or rupture exther dunng the acute phase
of the illness or dunng comvalescence Such events are uSually ol
lowed by the development of acute heart farfure



THustrative Cases

I

(4384084 Adnutted May2 1946 Died June2 1946)

Tais 51 year old white electrician complained of exireme shortness of
breath There was no history suggestive of rheumatic fever or syphlis but
he had been told at the age of seven that he had a leaky heart One year
before admission he had his first episode of shortness of breath while
walking to work He was examined by the plant physictan who again told
tim that he had a leaky heart Six months later he rematned home for five
or six weeks with severe dyspnea and orthopnea but had no edema or
precordial pain Following thts he was able to return to work but missed
an occasional day when hus dyspnea was severe One week before admission
the dyspnea and orthopnea returned with increasing sevenity It was stated
that he had had several bouts of severe substernal pain each of short
duration but no information was available about the character of the pam
PHYSICAL EXAMINATION on admuisston T 996 P 84 apical 80
radial R 22 BP 140/45
The patient was mtensely cyanotic disoniented restless and markedly
dyspneic and orthopneic There was some arterrosclerosis of the retinal
vessels Fine and medium rales were present at both lung bases posteriorly
Cardiac dullness extended 13 5 cm to the left 1n the 5th mterspace and
7 em to the left mn the Ist mterspace with defimite increase n retro
manubral dullness There was a paipable systolic thrill at the apex The
cardiac impulse was diffusely visible over the 4th to 6th interspaces The
thythm was grossly irregular and there were numerous coupled beats A
blowing systolic apical murmur was heard transmutted to the axilla A
low pitched diastolic murmur with a presystolic accentuation was present
over the mitral area There were blowing systolic and diastolic murmurs
in the aortic area with transmission of the diastolic murmur down the
left sternal border The peripheral pulses were collapsing in quality The
liver was 5 fingerbreadths below the costal margin The night leg was
obviously larger than the left and there was a positive Homan s sign with
calf tendetness A thrombosed superficial vein could bmm
théTIgRUKTeS up to the nght inguinal area Reflexes were equal and active
COURSE IN THE HOSPITAL The patient wis digitaized given oxygen
and sedatrves and phlebotomy was done with the removal of 500 cc of
blood With this treatment hus condition improved greatly Because of the
25
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elevation in the temperature he was placed on pemcillin Fever disappeared
for a short whate but rose again on May § and remained between 100 and
103 thereafter gradually falling agam to normal Limts at the end of the
second week 1n the hospital On May 10 he was started on quinidine and
three days later had a normal sinus thythm At ths tune he had precordial
pan with coldness apd cy of thee Following this he seemed
smproved but two days later surienlar fibrillation again became evident
On May 22 evidences of penipheral edema first appeared Duning the
second week of hus stay 1n the hospital a pleural fniction sub was noted
over the anterior chest on the nght side Dunng the last few days of hus
Dfe the extremities were cold and clammy

ANCILLARY FINDINGS Blood serologc test for syphilis positive 24
units Venous pressure 270 mm of water on admission 120 mm of water
on May 4 Circulation ime 55 sec Chemucal examinations of the blood
nonprotein nitrogen 57 mg % chlonde 909 mEq COz~combimng power
27 mEq total serum bilirubin 13 mg¥%, Blood cultures May 11 13 19
showed no growth Electrocardiogram showed left aws deviation with
auricular fibrflatton May 12 the elect: jrograph

showed normal sinus rhythm with P R interval of 016 to 018 sec wath
left axis deviation X ray examunation May 6 showed extensive infiltrative
changes 1n both upper lung fields corpatible with congestive change or an
acute pneumonic process May 20 x ray of chest heart markedly enlarged
aorta dilated and tortuous calcium n the walls Lungs clear Vascular
markings promnent

DisCussiON oF FINDINGS The findings may be listed as fol
lows

From History
Leaky heart at age 7 years
Dyspnea for one year
Orthopnea
Substernal pain

From physical examnation
Cyanosis
Dyspnea
Rales at fung bases
Enlarged heart
“Totally wrregutar cardiac vhythm
Systolic am%\c)haswht. TIUTMUTS at apex
Systolic and diastolic Turmurs 1n acrtic area
Hepatomegaly
enous thrombosts and edema right leg

From ancillary exammations

Positive serologic test for syphitis
Increased venous pressure
iy auricular fibrll

and Yt aus deviation
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X ray Enlarged heart ddated tortuous aorta with caleific deposits 1n wall
ihitrative changes both lungs
Shight el 1n blood nonp nitrogen with

yPp
From course of iliness

Varable fever

Temparary reversion to normal sinus rhythm

‘Transitory episode of precordial pamn

Peripheral edema

Pleural friction rub

Combintng some of the find
apparent importance

gs and re arranging them 1n order of

Enlarged heart

Aurcular fibriffation
Murmurs in aortic area
Murmurs at apex

Ddated and tortuous aorta
Dyspnea and orthopnea
Edema

Increased venous pressure
Hepatomegaly

Cyanosts

Rales at lung bases

Positive serologic test for syphihis
Venous thrombosis night leg
Substernal pamn

Pleural friction rub

Fever

Shight nitrogen retention
Hypochlorema

All of these findings seem 1mportant with the possible exception
of the last two

In beginning the diagnostic analysts 1t was accepted that many of
the findings were attrnibutable to cardiac fallure This feature might
hase been chosen to orient the analysis (Analyses based on this
feature will be found in a subsequent chapter) However in the
present case 1t was decided that the analysis would be more produc
tive 1f aortic insufficiency were chosen as the onenting feature

DISCUSSION OF DIFFERENTIAL DIAGNOSIS  Aortic insufficiency
was accepted as the onenting feature 1 this case because there
appeared to be no doubt about this lesion The presence of a diastolic
murmur of charactenstic quahty and 1n the typrcal location com
bined with a collapsing pulse and conspicuous visible pulsations in
the penipheral artertes led to the assumption that whatever other
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cardiac leston there might be aortic sufficiency was certamly
present

Whether there was also a mutral valve lesion cannot be decided so
readily This would be an umportant matter to determine particu
larly 1f the decision were an affirmative one for then 1t could be con
cluded without hesitation that the patient had rheumatic disease of
the heart However, 1t 1s exceedingly difficult to make o climcal diag
noss of mmtral when fully developed aortic wsufficiency 1s
present Expertence i these chnical pathological conferences has
shown that when muitral stenosis 15 found at autopsy it has almost
umformly been predicted chmeally On the other hand m many
mstances a chnical diagnosis of mutral stenosis has not been con-
firmed at autopsy Almost snvarniably this error has been attnbutable
to the presence of aortic msufficiency The so called Fhint murmur
heard m free aortic 'y may have Itatory characters
ties which are precisely the same as those of the presystolic rumble of
muitral stenosts The location may also be the same and the murmur
may be accompanied by a presystolic thnll So, in the presence of
aortic nsufficiency there must be other signs of mitral stenosis 1
addition to the typical murmur to justify the diagnosis Such addi
tional signs are a snapping mutral first sound an accentuated pul
monic second sound, exaggeration of the second curve to the left in
the cardiac shadow fluoroscopic evidence of dilatation of the left
auncle night axis deviation and large P waves in the electrocardio
gram None of these collateral signs was present The tvpical small
pulse of mutral stenosis 15 of course obscured by the collapsmg pulse
of aostic nsufficiency

Since the ettology of the aortic msufficiency cannot be detersuned
by direct examunation of the heart one must turn to the associated
climcal mformation Many of the assocated findings 1 this case
seem to potnt toward a syphilitic etiofogy The serologic test for syph
shis was strongly positive The aorta was conspicuously dilated The
clinieal course was one of steadily downtull progression death coming
about one year after the appearance of the first symptoms In cheu
matic aortic msufficiency the course 1s usually characterized by
episodes of failure sep 1rated by relatively long intervals of good com
pensation An additional finding thus time 2 negative one weighing
the scales in favor of a syphilitic etiology was the absence of evidence
of aortic stenosis

The assocrated findings 1 favor of a theumatic etiology were the
hustory of a feaky heart first noted at the age of 7 years and the
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presence of aurtcular fibullation Not only 1s this arrhythmia more
common 1t theumatic than mn syphilitic heart disease but 1t 13 also
more common 1 the presence of mtral stenosis than with aortic
msufficiency alone

Aortic nsufficiency due to bacterial endocarditis has httle m s
favor There were no systemic embol no splenomegaly no clubbmg
of the digits and several blood cultures were sterile The pulmonary
lesions might have been due to embolr but 1f the embol came from
bacterial vegetations these must have been located mn the night side
of the heart There were no signs of tricuspid or pulmonic valve
mnvolvement Clinically unrecognized tricuspid lesions are relatively
frequent 1n theumatic disease but 1t would be very pecuhar to have
bactenal lestons confined to the right side of the heart when the
diseased valves of the left side of the heart appeared to provide such
fertide ground for their development Another argument agamst bac
terial endocarditss 1s contamed 1n the chinical dictum (which 1s by no
means absolute) that bactenial vegetations are less likely to occur m
the presence of severe valve damage with marked cardiac failure and
auricular fibrillation than 1 compensated hearts with minimal valve
lesions

Free aortic snsufficiency without aortic stenosts 15 not caused by
congenital cardiovascular disease alone although 1t may result from
bacterial implants on a congemitally bicuspid valve The only feature
which would give nse to the question of 2 congemital etiology 1s the
record of a leaky heart at the age of seven years There are o many
reasons to doubt a congemital leston 1n this case that the eatly observa
tion of a murmur if reliable 1s considered to be more 1 favor of
rheumatic heart disease

There was no hustory to suggest & traumatic aortic msufficiency
and the signs and symptoms were unlike those encountered 1n cases
of calefic or arteriosclerotic disease

The precordial pain was not a very promment symptom It may
have been associated with the deficit 1 coronary circulation which
accompanies the low diastolic blood pressure resulting from aortic
insufficiency There were no chinieal or electrocardiographic features
suggestive of myocardial infarction

It 15 now desirable to give consideration to the fever which was
lugher and more sustamned than one usually sees m congestive heart
failure alone and to the attacks of dyspnea with shocklike features
and pleural friction rub Pulmonary wnfarction seems to be a logical
explanation of these mamifestations In heart disease pulmonary
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snfarction may be due to an embolus which in ths case might have
come from

{1y Mural thrombt

(2) Thrombi 1 the veins of the nght leg

(3} Bactenial vegetations on the heart vabves

Pulmonary farction resulting from an embolus formed mside the
he 15t chamber occurs most cammonly 1o cases of mitral stenosis pat
ticularly when auricular fibrillation is present These conditions pro
mote thrombus formation in the auncles Detachment of thrombi s
favored when the rhythm changes from auricular fibnilation to a
noreal siaus mechamsm In the present case thoracte pan dyspnen
and shockltke features developed after 2 normal sinus rhythm had
been temporarily induced by quimdine therapy One myght reconstruct
the course of the present tliness by postulating that the patient s
first symptoms of cardrac failure arose when auncular fibntfation
with 1ts added mechameal stram first occurred  Auncular fibnila
tion may come in paroxysms for a period of tume before 1t becomes
persistent and this man may hase had a senes of pulmonary emboh
during persods of changing rhythm

Thrombosts of peripheral veins is not uncommon 1 chrome car
diac disease particularly when congestive fasture develops Swce
there were obvious venous thromby in the right leg of this patient
these may have been the source of pulmaonary embolt However 1t
ts worth nottng that there were overt signs of phlebws and that
embolt are more hikely to be released mn cases of occult phiebothrom
bosss than when overt phlebitss 13 present

The evidence tndicating that emboh did not come from bacteriat
vegetations has atready been cited
CONCLUSIONS From this discussion one may see that it has not
been possible to account satisfactorsd for at of the hndings on the
basis of a single etiologic diagaosis The two etiologic dsagnoses
which scem most likely are chrome theumatic heart disease and syph
ihie cardhovascular disease 1n favor of the former are the presence
of aurscular fibniflation the record of a leaky heart 1 childhood
and the fact that every chimcian who examned this patient s heart
behieved that there was mitral stenosss as 3+ ell as aortic msuffierency
Since we did not examine the patient and therefore cannot be aware
of all of the factors which entered mto the formation of this unam
mouts opinion we should have senious reservations abott disregarding
1t In favor of a syphitic cttolagy are the strongly poustive serologie
test for syphilts the dilatation of the aorta the absence of evidences
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of aortic stenosis and the rapdly progressive course after the first
signs of failure appeared

If 1t were necessary to decde upon a smgle etiologic diagnosis
syphihis would be the first choice The dragnos:s of a leaky heart 1n
childhood might have been based on a functional murmur so com
mon 1n that age period as a result of anemma fever and other factors
Aurrcular fibrillation does occasionally result from syphilitic heart
disease

In rare mstances one sees patients 1n whom there 1s both rheumatic
disease of the mutral valve and syphilitic disease of the aorta and
aortic valve Such might be the case here It would then be possible
to offer a better explanation of all the findings

ANATOMICAL DIAGNOSIS (Autopsy No 19985) Syphilitic aortitis
and valvulitis saccular d of g aorta aortic
Chronic theumatic endocarditis of mitral valve Mitral stenosts and msuﬂi
ciency Old organized fibninous penrcardiis Cardiac hypertrophy and
dilatation Acute focal interstitial myocarditis Chronuc passtve congestion
of liver and lungs Marked arteriosclerosis of aorta Adrenal cortical
adenoma (bilateral) History of thrombosts of vessels of night leg Orgamz
1ng thrombus 1n pulmonary vessel

The heart was discovered to be greatly enlarged The epicardium was
thickened and opaque The right side of the heart was hypertroplued
and dilated The mutral valve was thickened at its free margin and its
chordae tendineac were short and thick The left ventricle was hyper
trophued and greatly dilated There was sclerosis at the base of the aortic
vahe and rolling and shortening of both the nght and left cusps with

and of the There was great dilatation

of the aseendmg aorta with roughening wrinkling and plaques of caleifica
tion Where the process began Just above the sinus and where 1t encroached
upon the coronary onfices it seemed to be syphiliic with supenimposed
arteriosclerosis

Microscopically the changes in the aorta were extreme with destruction
of media and with vasculanzation and round cell infiltration There were
also thickening of the adventitia and narrowing and mflammation about
the blood vessels This change was undoubtedly syphilittc The changes in
the mitral vahe and 1ts chordae tendineae were not as clear cut The
latter structures were tremendously thickened and were mvolved dispro
portionately to the two mutral leaflets tt 1 s0 that one dered 1f
actually this was an instance of rheumatic snvolvement There was no
penvascular scarring or any evidence of an Aschoff body nor was there
any endocardial leston m the left aunicle It was suggeslcd that these
changes might be those resulting from d lupus eryth
There were 1n the di groups of leuk about some of the
blood vessels but this was a very acute change and the etiology was
undetermined
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SUMMARY Thus 51 year old electrician had been told he had a leaky
heart at age 7 years One year before admission he developed dyspnea

orthopnea and substernal pain Physical exammation revealed signs of
aortic msufficiency and posstble mutral stenosis auricular fibrillation

dilatation of the torta congestive heart failure and possible pulmonary
nfarction The blood serologic test for syphlis was positive The evidences
of heart falure were steadily progressive Analysis of the findings led to
the conclusion that the patient had heart disease of either syphulitic or
rheumatic etiology It was pointed out that all of the findings might be
more, satisfactonly accounted for if the patient had both syphilis of the
aortic valve and rheumtic disease of the mutral valve Autopsy disclosed
syphihs of the aorta and aortic valve and changes i the mitral leaflets and

chordae tend without any rt docardial changes 1n the left
auncle The mitral valve lesions were not typical of rtheumatic endocarditis
and the possibility of d d lupus erytt was suggested

Thus then was an unusual case 0f AORTIC INSUFFICIENCY DUE TO SYPHILIS
and mutral stenosis due to a different etiologic factor possibly an unusual
type of rheumatic endocarditss possibly lupus erythematosus
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(44544111 Admutted July 12 1950 Died July 20 1950)

Trus 37 year old white housewife was admitted because of heart trouble
As a chuld she was never strong and did not engage 1n activities as much
asdid other children She did no housework because it tired her too quickly
She remembered a prolonged febnle 1llness 1n childhood which was not
relieved by 1 y Foll a second I ly however her
fever subsided There was no other history suggestive of rheumatic fever

In 1948 she was told that something was wrong with her heart vales
One year before admission she developed shortness of breath on exertion
Orthopnea was also noted and she complaned of generalized weakness
She was digitalized but her dyspnea progressed n seventy and she began
to bave intermiitent edema of the ankles Nine weeks before admission
her edema became more promunent She ate poorly and lost werght Four
weeks before admisston she began to have frequent attacks of vomiting
Her condition grew progressively worse and for two weeks she was given
travenous feedings For several days she had complamned of pain in the
lower part of the back
PHYSICAL EXAMINATION on admussion T 98 P 94 R 28 BP
125/40

The patient looked critically 1ll She was lyng almost flat without
apparent increase 1n her discomfort No skeletal abnormalities were made
out The eyes were normal There was marked venous distention 1 the
neck Vigorous pulsations were noted in the supraclavicular regrons There
was some prominence of the left chest anteniorly The lungs were clear to
percussion and auscultation The heart was very actne There was a
diastolic thrill over the apex There was enlargement of the heart with the
maximal impuise and the left border of dullness m the mudaxilfary hine
Dutllness extended 4 cm to the right m the 4th interspace The rhythm was
regular The second pulmonic sound was accentuated At the apex there
were a presystolic crescendo murmur and a long blowing systohc murmur
In the aortic region there was a loud diastolic murmur and a harsh systolic
murmur transmitted mto the vessels of the neck The liver edge was palpa
ble at the iliac crest There was pitting edema over the lower portion of the
legs The peripheral pulses were full and quick m character
COURSE IN THF HOSPITAL The patient did not improve At tmes a
few fine rales were heard at the lung bases She was digitalized but the size
of the liver did not change On July 20 1t was noticed that her pulse was
uregular that she was disonented and that the edema had increased She
died on the followmng day

33
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LABORATORY DATA Hemoglobn 128 gm  hematoent 402 ctenc
dex 20 sedimentation vate nog\'m:\( teakocyte count, 9000 with 69%
polymorphonuctear cells Unine speaific gravity 1023 trace of afbnmin,
rare viate cell on microscope Biood 7 5o
62.mg / on July 13 nungto 87 mg ” on July 39 Chlortde 84 3 mEq JL
on July 13 and 76 2 mFq (L on July 19 Cholesterol 102 mg %4 Venous
pressure 240 mm of water Circulation time 60 seronds {Decholin) Blood
serologic test for syphibis negatve Electrotardiogram ¥ waves varable
1 size and shape QRS complexes showed normal axis duration and am
phtude T wave were stightly depressed Intrpretation was a shyfting
auncutar pacemaker with dipitals effect on the T waves

Discussion The basic disorder which led to the death of this
patient seems 1o have been cardine nsufeiency There was a very
tugh venous pressure marked slowing of the Greulition time, massive
hepatomegaly and penpheral edema There are two outstinding prob
fem, for discis wn (1) the canse of the heart disease and {2) the
reason for the onset and rapid progresyon of the henst faiure

The climead signs pont to the presence of aorte msufficiency and
s <eems to affer the best feature for onenting the discussion of the
vause of the heart disease

One of the most stniking facts about this patient s liness was the
steadily progressnve downhill course with death occusning about one
yeat aftec the omet of the first symptoms of cardiae fature As we
have seen before such 4 relentless course usually sndicates that the
aortic msufficiency 1s due to syphibs However wn this case there was
ne ther tustorical nor serological evidence of syphibis

In considenng the posstbility of a rheumatic etiology we agam en
counter the famthar dufficulty in determining whether the mtral valve
was mvolved Orly when the aortic msuffisency 15 shght and the
signs of mutral stenosis pred can one confidently make a diag
nosis of botk of these lesions In thus case the aortic nsufficiency was
severe and the murmurs which might have been tadicative of mutral
stenosis constitmed untrustworthy evidence The Jack of 1 hustory of
rheumatic fever or of other theumatic mamfestatians 18 smportant
but indecisive neganve evidence We have leatned in these conferences
that toa great tmyg may be hed to the p or
of a history of rheumabic manifestatians Posstve evidence must be
critically apprased to avord mustaking other forms of arthriti, for
acute theumatic fever On the other hand it 15 well known that
some geograplic areas wncluding Baltmore 4 relatvely Ingh per
centate of those who have chronic rheumatic heart disease e no

+
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history of acute rheumatic fever or other recognizable evidences of
preceding rheumatic disease More sigmificant evidence pomting
away from rheumatic heart disease was the rapid and steady pro
gression of the heart failure rarely encountered in cases of rheumatic
aortic insufficiency unless there 15 a complicating acute myocarditis
or pericarditis

Although there were none of the classic evidences of subacute bac
tenal endocarditis this disease required sertous consideration It may
1n some cases run a chronic indolent course and the presenting symp
toms may be only those of a chronic valyular disease with superim
posed heart fatlure Usually however there 15 at least a low grade
fever and a muld anemia Neither was apparent 1 this case The
renal msufficiency would be compatible with a diagnoss of bactenial
endocarditss particularly since there was no hypertension However
the severe grade of heart failure could alone account for the renal
wsufficiency There 1s no other sound reason for conmdenng bacteral
endocarditss as the cause of the aortic insufficiency

Since evidence m favor of the commoner causes of aortic msuffi
ciency appears to be lacking in the present instance one must give
particular attention to the rarer causes Relative aortic isufficiency
occurs when there 1s enough dilatation of the aortic ring to prevent
complete approximation of the cusps The degree of msufficiency 1s
usually slight and the wide pulse pressure and other peripheral signs
of aortic msufficiency are lacking However 1n some cases the mcom
petence of the valves may be great and there may be all of the classic
peripheral phenomena This 1s true 1n some cases of dissecting aneu
ryst or m other conditions leading to great dilatation of the aorta
such as syphilis and arteriosclerosis Occasionally considerable dila
tation of the ring 1s seen 1 congenital defects In this case however
there was no evidence m the chmical record of unusual widening of
the aorta

The distinction between congenital defects and acquired heart dis
ease often presents a problem which 1s complicated by the fact that
the two may bt associated 1n the same patient It 1s rather mtrigumg
to consider one such defect as the cause of this patient s allness This
defect conststs m an opening at the base of the right aortic sinus of
Valsalva leading into a finger or thimble like process which projects
1o the conus of the nght ventricle and represents an aneurysm of
1ts wall and that of the aorfic sinus This aneurysm may rupture mnto
the night ventricle and the clinical manifestations may stmulate those
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of aortic wsufficiency of a severe degree This type of lesion mught
etplam both the patient s hfe fong meapacity for exertion and the
rapidly progressive heart fathare

CONCLUSIONS The absence of evidence of sypinhs, rheumatic
disease and bactenal endocarditis the hustory of wncapacity for exer

t1on beginsung 1n childhood and the rapidly progressive heart failure
durmg the last year of life tead to the conclusion that this patient
had a congenttal cardiac lesson Whnch became complicated by some
additsonal factor during that last year The rupture of & congenttal
aneurysmal type leston such. as has just been described appears to
offer the best explanation of all the findings

ANATOMICAL DiaGNosis (Autopsy No 22512)  Cystic medial de
generation of aorta Healed aneurysm of dingaorta Difata
tion of aortic nng aortic msufficiency Patent ductus artesiosus Difated
and hypertroplued beart Fine myocardal scating Chrowc passive con
gestson with marked central necrosts and fatty mfiltration of Iner Jaundice
Hyperplassa of bone marrow Extramedullary hemopowiesis in spleen
t spieen Mutuple fresh pul Y mfarcts and maltple pul
monary aftery thrombi

The ascending aorta wmediately above the valve hagd an anmufar dis
secting aneurysm about 5 cm long which stopped abruptly at the level of
the comumissures and the sinuses of Valsalva There was a nasrow free ndge
at the lawer border of the aneurysm which partially overlay the sinuses
Section showed that the dissection occurred i the media and was as
soctated with typical cystic medial degeneration There was a greatly
dilated aottic nng which cleasly resulted tn aortic msufficiency There was
exireme diatation and quue marked hypertrophy of the Jeft ventricle
There was no itrinsic valvular disease The cause of the heart disease and
the farlure appeared quite strasghtforward except for the fact that there
was a patency of the ductus aztertosus which was 2to 3em wide It seemed
possible that an appreciable shunt may have occurred through this ductus
and the cardiac output may have been somewbat elevated by thss condstion
as the ductus tself and 115 aortic ostium were very dilated
SUMMARY  Tlus 37 year old housewife had hmwted her actvity simee
culdhood At age 35 years she was found 10 have a leaky heast Ore
year befote death sgns of cardiae msufficiency first appeated and pro
gressed steadily In the cardias examunation signs of aortic sufficiency
predominated Analysss of the findings led 10 a diagnosis of a congenttal
defect probably aneurysm of the right sinus of Valsatva with rupture wto
the night ventricle Autopsy revealed a HEALED DissECTING ANEURYSY due 10
cyshic degeneration of the aorta and relative ncompetence of the aortic
valve There was also a patent ductus arteriosus Thus two congenital
anomabes had served to increase the mechanical load on the heart by
produciag both a relative aortic smsufficrency and a shunt between the
sorta and pulmonary conus Ths type of congemtal malformation of the
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aorta occurnng frequently in assocation with ectopia lentis and leading
to aneurysmal dilatation 1s one of the mmportant conditions in which
relative aortic msufficiency may be of marked degree The ectopia lentts
may be shght and detectable only by sht lamp exammatton Skt lamp
exammation was not made 1n this case because the correct diagnosis was
not considered during life
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(35397135  Admutted December 16 1946 Died January 14 1947)

THIS 63 year old Negro waiter entered the hospital with manfestauions
of severe cardiac fatlure and fever of undetermined ongin Between 1903
and 1908 he had gonorrhea on several occasions and at the age of 15 he
had 4 penile lesion for which he recerved only local treatments

Syphilis was diagnosed m 1929 and he recenved a total of 18 imjections
intravenously The Wassermann reaction became negative He remained
well untit July 1946 when he suddenly developed severe dyspnea and a
sense of fullness in the epigastrum which persisted for two days In August
he had an attack of paroxysmal dyspnea after which he had persistent
dyspnea on exertion ind orthopnea with some edema of the ankles At
thus time the serologie. test for syphilis was found to be positve Physical
examnation revealed cardiac mamfestations which were nterpreted as
being due to aortic msufficiency on the basis of cardiovascular syphilis
Beginming September 13 he was treated with a total of three million units
of pemacillin over a period of mine days He had a low grade fever which
gradually abated during the treatment The heart was enlarged particularly
to the left There was a systolic thnll both at the apex and at the base A
foud blowing systolic murmur was heard over the whole precordium and
a dastolic murmur was present which was loudest m the tricuspid area
but was also audible over the aortic and pulmonc regions The pulse was
Corngan 1n type The blood pressure was 132/42 The liver edge was
palpable 2 fingerbreadths below the costal margin Hemoglobin was 108
gm icterus index 6 sedimentation rate 25 mm  corrected The unne
was normal

The patient continued to have rather severe nocturnal dyspnea and
edema of the ankles developed No change was noted in the character of
the murmues The liver remamed swollen and tender On October 11 he

complained of pain in Ius left side of one week s duration On December
16 1mpairment of the P

d note with bronch lar breath sounds
;‘;‘be““memus medium rales were noted over the area of the nght middle
f;g/(%cu EXAMINATION on admission T 102 P 110 R 28 BP

The patient was thm marked
y dyspneic and muldly cyanotic There
:‘}’\as no e;iema The pupils reacted normally Fund: showed tortnosity of
4 ct v:f;; > and some artenovenous mckimg but no hemorrhages or exu
ate: €Te Were numerous crackling rales at both lung bases and 1n both
38
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axillae The heart was enlarged to the Jeft measuring 13 cm 1n the 6th
mterspace The impulse was diffusely visible with no thnll or shock
detectable Systolic and duastolic murmurs were audible over the entire
precordium The pulse was collapsing in type The peripheral vessels were
thuckened and tortuous The liver edge was percussed 2 fingerbreadths
below the costal margin There was clubbing of the fingers and toes
COURSE IN THE Hosprra? The patient ran a daily elevation of tem
perature ranging from 102° to 103° with a rapid pulse rate It was thought
that he might have bronch: and p [lin treatment was 1nst1
tuted One blood culture was reponcd mtially to show gram positive cocct
1n chains {later 1dentified as a Staphylococcus albus) The signs of heart
fatlure dimimished but the fever persisted A few days before death the
patient developed aunicular flutter with two to one block and a ventricular
rate of 154 He became unresponsive cold climmy and more cyanotic
On January 13 the patient s pulse rate suddenly dropped to 60 and he
developed profound vascular collapse

LARORATORY DATA Hematocnit 41,4 Leukocyte count 8 320 with
juvemle neutrophuls 9/ segmented neutrophuls 719 and mono
cytes 20/ Nonprotein mtrogen on December 26 55 mg 4 and on
January 13 105mg / Venous pressure 55 mm of saline Circulation time
18 sec Vital capacity 1100 cc X ray examination of the chest showed a
muld infiltration at the right base The heart was enlarged particularly to
the left

Discussion The problem here 1s to determine the cause of the
valvular heart disease which resulted 1n cardiac msuffictency and to
account for the final 1illness which was associated with a persistent
elevation 1 temperature 1n the face of improvement in the degree of
heart failure

From the descriptions there can be no doubt that this patient had
aortic msufficiency and differential diagnosis will be discussed with
this as the orienting feature Of the various rheumatic valvular lesions
aortic nsufficiency 1s likely to give symptoms earlier than the others
Since this lesion was first discovered when the pauient was quite
elderly and he previously had had no cardiac symptoms  the chances
are agamnst a theumatic etiology As a rule valvular lestons in rheu
matic fever are multiple It 15 very difficult to go further than to say
that this patient had aortic msufficiency In the presence of a pro
nounced degree of incompetence of this valve one can place no de
pendence upon the auscultatory signs of mutral disease Perhaps the
strongest evidence for a rheumatic background was the rather harsh
systolic murmur at the base and the presence on occasion of a sys
tohic thrill 1n this area suggestive of some stenosis of the aortic valve

It seems quute clear from the record that this patient did have
syphilis As has been pomted out there were suggestive signs of
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aottic stenosis which would be a defimite point aganst syphtlis of the

aothic valve Howeser, there arc other considerations which must be

weighed 1n this regard and these will be discussed at 2 later point
There 1s little need to discuss so called calcific aortic stenosis The

physical signs 1n this condition are pred tly those of
although one may hear the typical diastolic murmur of aortic
sufficiency

Occastonally one sees aortic msufficiency due to bactenial endo
carditis 1n which the infection began on perfectly healthy valves In
most nstances however the valve has been the seat of damage
usually the result of theumatic fever a congemtal deformity or syph
ths There are certain other features of this case which may be of
importance This patient apparently had a subacute infection of some
varlety at the time of his first hospital adnussion when he was treated
for syphilis with pemcillin During the course of treatment the tem
perature returned to normal On the final adnssion he was obviously
1n heart failure when first seen but even though this improved the
fever failed to subside

Bactenal endocarditis may be easily diagnosed when the chmeal
features are fully developed However 1t 1s not always appreciated
that chronic forms may occur 1 which muld and atypical symptoms
are present over a long period of time Thus 1s particularly true now
when penscitlin 1s given for almost any elevation 1n temperature If
the patient happens to have an unrecogmzed bacterial endocarditis
and the treatment with pemcillin 15 1nadequate for its eradication
then a bizarre climcal picture may result One may see no charac
tenstic embolic mamfestations there may be no splenomegaly little
or no anemia and the fever may be shight 1rregular and variable in
s course In the present case one has little to go on There was
during the first admussion a low grade fever which subsided during
treatment with pencilin: There was some drop in hemoglobin but
unless one mterprets the episode of pan i the abdomen as such
there were no recorded embolic phenomena The urine contatned no
red cells and there was no ¢plenomegaly There was clubbing of the
fingers and on one occaston an orgamism was grown from the blood
stream although thus may have been a contammant

If one reviews the cardiac findings 1t 15 to be noted that there was
a systolic thrill over the base of the heart i the early examnations
but not at the final admission One could postulate that at first there
was a cluster of vegetations and that the treatment with penicilim
caused sufficient healing so that by the time of the second admussion
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the circulatory findings suggesting aortic stenosts had disappeared
It 15 noteworthy that there was some sutrogen retention n spite of
an adequate unnary volume, and 1n the absence of any elevation of
blood pressure Renal msufficiency 1s not an mfrequent finding dur
ing the course of bactenal endocarditis and the renal lesion may not
be accompanied by an elevation 1n blood pressure A shocklike pic
ture developed just before death Auricular flutter with two to one
block was noted This suggests that some sudden change took place
1a the cardsovascular system and it 1s possible that the patient had
a coronary embolus arising from bactertal vegetations or possibly a
pulmonary embolus on the basis of a mural thrombus or from a
peripheral source

One must consider that the final febrile dllness may have had no
direct relationshup to the patient s cardiac disease However no evi
dence for any other type of nfection was found In addition there
was nothing in the exammation which would Jead one to believe that
causes other than an nfection may have been present as a basis for
the febrile response

One can tie together all of the findings in the most logical sequence
1f 1t 15 assumed that this man had aortw nsufficiency with bactenal
endocarditis The course of ¢vents suggests that the bacteral lestons
were implanted on a valve previously damaged by syphulis This1s an
infrequent occurrence but m the present case 1t seems to offer the
best explanation of the findings

ANATOMICAL DIAGNOSIS (Autopsy No 20367)  Healng subacute
bacterral endocarditis of acrtic valve with perforation of cusp Healed
mycotic aneurysm sinus of Valsalva Aortic msufficiency Cardiac byper
trophy and dilatation Chrome passive congestion of viscera Infarcts of
kidneys Sclerosss of coronary artenies Lobular pneumoma Pulmonary
emphysema

The heart was greatly enlarged with dilatation and hypertrophy of the
feft ventricle The aortic cusps were greatly altered by rough calcareous
deposits and there was a definite healmg bactenal endocarditis which had
frayed the valve margins produced a perforation of one cusp and obviously

had created 2 marked v There was a dep d area 1n a smus
of Valsalva which suggested a healed early mycotic aneurysm There was
1o suggestion of syphilis fever or ar lerosis of the aortic
val

SUMMARY This elderly Negro man had a hustory of treated syphlis
Seven months before death be developed dyspnea and was found to have
aortic nsufficiency A diagnosis of syphilis was made and he recenved a
course of pemalhn Evidence of cardiac msufficiency persisted with
development of pan m the left side fever and signs of pneumonia over
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the night middle lobe Exammanon revealed fever aortic insufficiency
fiepatomegaly and clubbing of the fingers The signs of cardac msufficiency
ymproved but the fever persisted  Aunculac Qutter developed and the
patient died 1n colfapse a few days Jater A low grade fever which abated
dunng pemaillin treatment for syphilis and a mid unexplaned anemi
were the mitial clues to the diagnosis of BACTERIAL ENDOCARDITIS w huch
had developed on a normal heart valve and had evidently bealed mcom
pletely dunng the bref course of penicitlin given for treatment of the
syphihis

REFLRENCES FOR CHAPTER 1

Baer R W Tausug H B and Oppenheimer E H  Congemtal aneurysmal
of the aorta with hnodactyly Bull Johns Hopkins

Hosp 72 509 1343

Hamman L A Henled bactenial endocardiis Ann Int Med I 175 1937

Hamman 1. A Diagnoss of the cavses of heart fadure New England J Med
219 289 1938

H LAD P of aortic Cmemnats J
Med 25 95 1944

Hamman L A and Apperly F L Chimical pathological conference instance
of spontancous Tupwre of aorta with aorue insufficiency Internat Chin
4251 1933

Hamman L A and Rich A R Clinical pathological conference two cases
of subacute bacteral endocarditis Internat Chn 2 201 1933

Nelson R A Jr Zheutin H E € Diesendruck J A and Austin P G M
Jr Studies on trep il m syphilis mcdence
serum and cerebrospinal fluid in human beings and absence i biologe false
positive  reactions Am § Syph 34 101 1950

Rados A. Marfans sy hnodactyly coupled with disk of
the lens) Arch Ophth 27 477 1942

Schleer H G Cardac lesions produced by non penetrating wounds of the
chest Jaternat Clin 2 176 1937

Taussip H Congenutal malformaions of the heart The Commopwealth Fund
London Oxford University Press 1947




Chapter 2

HEART FAILURE

'HE PHYSICIAN 15 often called upon to see patients 11 whom

the clinical picture 15 dominated by the mamfestations of myo
cardial msufficiency In order to carry out proper treatment he must
determme why the heart 1s incapable of performing the work required
of it and he must seek a reasonable expl of the seq of
events which led up to ths state of mncompetency

The diagnosis of cardiac failure 1 never based solely upon the

examination of the heart In fact the heart may be greatly hyper
trophied its chythm may be totally icregular and there may be loud
murmurs and a grossly abnormal electrocardiogram without the
eustence of any evidence of failure On the other hand there may be
clear cut evidences of falure when the examnation of the heart dis
closes only shight and questionable abnormalities The diagnosts of
failure 15 based upon the more remote physiological and anatomical
evidences of inadequate cardiac function In the Jess severe types of
failure these evidences make their appearance only during periods of
physical or emotional stress In such cases the diagnosis may depend
upon the patsent s hustory rather than upon the physical findugs As
the failure becomes more severe the physical signs may be detected
at first during exercise and later while the patient 1s at rest

CONGESTIVE HEART FAILURE

This chapter deals prunantly with the type of heart falure which 1s
called backward or congestive failure The congestion may involve
either the lesser (pulmonary) or the greater (systemic) irculation or
1t may 1nvolve both of these circuits The term frequently employed
to designate passiv. congestion of the pulmonary circulation 1s  left
ventricular failure  wiile passive congestion of the systemic circula
tion 1s designated  right ventricular fatlure  In the majonity of cases

43
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the congestion affects both aircuits although it may predominate n
one or the other Primary nght ventricular failure may be due to
lesions 1n the right side of the heart, the lungs or the mediastinum
which interfere with the filling or emptying of the chambers of the
nght side of the heart Secondary nght ventricular farlure may be
due to lesions 1n the left side of the heart which obstruct the flow of
blood through the lungs The principal evidences of right ventricular
failure are elevated venous pressure, distention of the systemic veins,
enlargement of the hver and accumulation of edema flwd in tissue
spaces and serous cavities Right ventricular failure must be differ
entiated from condittons which cause locahized or generalized ob
struction of the vems or lymphatics conditions which cause enlarge
ment of the liver and conditions which lead to the production of
edema Left ventnicolar fatlure may be due to lesions 1n the left side
of the heart mediastinum or penpheral artenes which 1nterfere with
the filling or emptymg of the chambers of the left side of the heart
The prineipal evidences of this type of failute are dyspnea cough
distention of the pulmonary vessels reduced vital capacity of the
tungs sigos of transudation of fluid 1nto the alveoh and small bronchs
Left ventricular failute must be differentiated from those diseases of
the lungs and pleura which have similar mansfestations and 1t must
also be differentiated from conditions which lead to a reduction in
the oxygen carrying capacity of the blood

Eichna and his co workers have presented observations whach mnds
cate that systemic and pulmomc vascular congestion 18 not a specific
hemodynamuc mamfestation but that such congestion may arise on 2
non myocardial basis producing a picture however which 1s clin
tcally indistingwishable from that seen m congestive heart failure
This type of cireulatory congestion, which they termas  non cardiac
In origin 18 seen 1n situations charactenzed by mechanical obstruc
tion to blood flow within the heart such as muiral stenosis of the

pinch cock type sitvations characterized by excessive accumula

tion of water and salt in patients without heart disease, such as acute
glomerulonephrtis and situations usually labelled as hugh output
fallure  including benber: and severe anemia 1n patients without
previous cardiac disease

The causes of heart farlure may be grouped 1n a varety of ways
An etological classification 15 the one most frequently offered Al
though 1t 15 desirable always to strive for an etwologie diagnosts 1t
may be more practical and ultimately Just as frutful to begin one s
consideration of the problem 1n a somewhat sumpler frame of refer
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ence In 1938 Dr Lows H proposed a classification which has
no intrinsic merit other than its simplicity and the fact that experience
both in the clinic and 1n the preparation of clintcal pathological con
ferences has proved it to be a very convenent and productive approach
to the differential diagnosis of cardiac failure Thus classification has
been modified as shown 1n Table 1

In attempting to assign a case to 1ts proper positton m the cate
gories enumerated 1n the table 1t must be reahzed that a schematic
arrangement of this type does not always permut clear cut distine
tions A combination of two or even more factors may come into
play in a single case For example 1n many cases of valvular disease
the immedrate cause of the failure may be active disease of the myo
cardium From another point of view both systemuc hypertension and
hypertension 1n the pulmonary circulation may be the result rather
than the cause of cardiac failure In studying the proposed classifica
tion one practical pont stands out namely that the heart fails i
most stances because 1t has been working for a long pertod of time
at a mechanical disadvantage A mechanical factor 1s exther the prmn
cipal cause or an important contributory cause of heart failure m the
majonty of cases It 1s therefore emmently practical to assume m
all cases that a mechanical factor has contributed to the failure and
to abandon this view only when a careful constderation of all the
evidence compels one to seek another explanation If one refuses to
attribute the faiture to primary disease of the myocardium until after
he has eliminated 1n order the possible mechamical causes he will be
less Iikely to neglect the mmportant but frequently overlooked 1n
stances of failure due to dsease of the pericardium to hypertension
of the pulmonary circulation and to some of the rarer cardrac
conditions

The various causes of heart failure will now be considered 1n the
order of their classification

FAILURE ASSOCIATED WITH VALVULAR DEFECTS

Physiologcally significant disease of the heart valves almost mnvar
ably results 1n the production of a cardiac murmur High grade
mtral stenosis 1s occastonally found 1n persons who come to autopsy
without any murmur having been detected during life In some
mstances this may be accounted for by lack of thoroughness on the
part of the examuner The murmur of mitral stenosts may be con
fined to a small area and 1t may be heard only when the patient 15

1n the left lateral position_A brief period of exercise may also bring
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Table1 Causes of Congestive Heart Failure and Non-cardiac
Circulatory Congestion (Modified after Hamman)
Valvular heart disease
Rheurnatic
Syphilitic
Congenttal
Calcareous or arteriosclerotic
Acute or chrone due to mfection
Rarer causes such as systesic lupus erythematosus
Systemic hypertension
A Due to vascular disease
Coarction of the aorta
Artenial disease
a periarteriis nodosa
b thromboangutis obliterans
¢ systermc lupus erythematosus
Renal artery embolism or thrombosis
Renal arterioscleross
Congenital defects i the renal circulation
Dissecting ancurysm 1avolving the renal vessels
Tumor or extrarenal mass (aneurysm) with compression of renal
arteries
B Parenchymal renal involvement
1 Acute or chronie glomerulonephritis
2 Chronic pyelonephtitis
3 Congental polyeystic kidneys
4 Congerutal renal defects
5 Tuomors
C Endocrine factors
1 Pheochromocytoma
2 Cuishmg s syndrome
A 1 ad

= -
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or
D Essenual hypertension
Hypertension in the lesser circulation
A Secondary (eg mutral stenosis aunicular myxoma large auricular
thrombus)
B Primary
1 Obstruction to arternal blood flow
a grienosclerosis
b recurrent pulmonary emboli or thrombosts
2 Chronic pulmonary disease
a emphysema
b diffuse fibrosts
IV Failure associated with pericarditis
A Percardial effusion or hemorrhage with tamponade
B Chronic constrictive pericarditis
C  Adhesive medastnopericarditis
V' Congental heart disease
VI Failure due to disease of the myocardm
A Tnfections

{]
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B Intowcation or sensitvity to drugs

C Disease due to nutrittonal defects or changes m the circulating blood

D Change‘s secondary to imadequacy of the blood supply to the heart
muscle

E Myocardial mvolvement 1n the course of certam systermc diseases
(e g amyloidosis hemochromatosts)

Failure d with rare

A Tumors of the heart

B Deformuties of the thorax

C Trauma

D Constrictive endocarditis

E Arteriovenous aneurysms

Vi

out a murmur which 1s otherwise maudible The diastolic murmur of
aortic insufficiency may also escape detection 1n some cases In the
early phase of its development this murmur may be heard only in a
small area to the left of the sternum It has a soft far away quality
which may elude all ears except those which have been made recep
tive by expensence Such murmurs are more readily detected with the
diaphragm than with the bell stethoscope and on occasions still more
readily with the naked ear

Errors of omisston such as those mentioned above are much less
common 1n the field of cardiac auscultation than are errors of inter
pretation Murmurs are far more frequent than valvular lesions and
1t 1s difficult 1n many cases of heart failure to decide whether a mur
mur 1s actually attubutable to 1ch m the valves The
murmurs which oceur m dastole are usually a rehable mdex of val
vular disease But even here one must exclude the diastolic murmurs
produced by congemtal defects and by relative insufficiency of the
aortic and pulmomic valves Systolic murmurs may be heard m peo
ple who are 1n perfect health as well as in those who have a variety
of pathological conditions not affecting the structure of the heart
valves The murmurs heard 1n healthy individuals frequently have a
tendency to diminsh 1n intensity or even disappear in certain phases
of respiration or when the posture of the body 1s changed The sys
tolic murmurs associated with anemia fever or hyperthyrordism are
heard usually at the apex of the heart or 1n the pulmonic area They
may be quite loud and rough and fail to show any change with
respiration or with alterations 1n posture In almost all cases 1n whuch
the heart 15 dilated a systolic murmur may be heard 1n the apical
region This murmur may have the rasping quality of an orgamc
mutral murmur and may be transmitted 1nto the axilla and back In
ctuldren almost any imnfection 1s accompamed by an aprcal systolic
murmur In patients over the age of 50 years a systolic murmur 1s




48  HEART FAILURE

quite frequently heard m the aostic area This murmur may be due
to calcific changes 1n the dortic cusps but 1 other instances tt appears
fo be due to dilatation or roughening of the aortic wall or to nar
rowmg of the onfices of the great vessels emergmg from the base of
the aorta In occasional cases of dilatatson of the heart there may
appear at the base of the xaphod a loud, rather lugh pitched systolic
murmur which disappears as the dilatation dimunshes and reappears
as the dilatation returns This murmut 1 most mstances cannot be
explamned by orgamc valve disease and 1s presumably due to relatrie
msufficiency of the tricuspad valve

The various murmurs just mentioned ate only examples of the
types of murmurs which may be heard in the absence of orgame dis
ease of the valves It seems unnecessary here to review the charactens
tics of the murmurs produced by valvular defects Detailed descriptions
may be found m any textbook It should be emphasized, howeser
that the nterpretation of murmurs particularly those which occur
dunng systole can be based only m patt upon their location and
anditory charavtersstics Many other factors must be considered
such as accompanying thrills alterations 1a the quality and mtensity
of the heart sounds the quality of the pulse the fullness and pulsa
tion of 1he vemns and lver the size and configuration of the heart,
and the relative preponderance of the venteicles Very impostant and
often decisive 15 the prisence of some associated disease which may
account for the murmurs in the absence of valvular defects An
apical systolic murmur so frequently heard n all types of cardiac
failure should be nterpreted as evidence of structural valvular dis
ease only When the associated curcumstances strongly pomt to such
a conclusion Thus cautious attitude should not lead one to disregard
the refatively tmeonspicuous murmurs which may be encountered 1n
the early phases of bacterial endocarditis

Qnce it has been decided that the cardiac fulure 1s 1ssociated with
a valvular defect one may proceed to the conssderation of etiology
The differential diagnosss of insufficiency of the aortic valve has beep
discussed in Chapter 1 The same general principles apply to the dif
ferential diagnosis of lesions of the other heart valves The mitral
valve 1s far more frequently affected than the valves of the right side
of the heart and i the vast majority of cases the mtral defect 15 due
to rheumatic disease Active bactenal endocarditis healed bacteral
endocarditis and calcrfic disease and congenital malformations of the
Valve must also be considered When congenital or acquired mitral
Stenosis 15 associated with an auticular septal defect 1t may lead o
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the production of the so called Lutembacher syndrome m which the
signs of mutral stenosis are accompamied 1n most instances by great
dilatation of the pulmonary artery and a harsh raspmg systolic mur
mur and thrill at the base of the heart Ths spectacular syndrome 1s
for some unexplained reason almost never complcated by the devel
opment of bacterial endocarditis The accurate diagnosis of mutral
stenosis offers a particular challenge at the present time owmg to the
creasing eftectiveness of the surgical treatment of this condition
The relief of cardiac failure which follows matral valvulotomy even
in the presence of active rheumatic myocarditis affords a strking
example of the role of the mechanical factor 1n the production of
myocardial msufficiency

FAILURE ASSOCIATED WITH ARTERIAL HYPERTENSION

The heart has a remarkable ability to function efficiently over a
pertod of many years in spite of the increased load mmposed by con
siderable degrees of arterial hypertension In some cases 1t 1s difficult
to determme just what factor has precipitated failure Frequently the
first departure from normal compensation occurs in the form of acute
pulmonary edema following some unusual exertion or excitement
The patient may recover rapsdly from such an episode and under ap
proprrate treatment may have no further evidences of failure for a
period of many months On the other hand the heart may never
regain a fully compensated state the signs of pulmonary congestion
may persist and these may be followed by the gradual development
of peripheral congestron Occlusive disease of the coronary arteries
by reducing the blood flow to the myocardium may render the hyper
tensive heart ncapable of meeting peak loads and finally may so
reduce 1ts reserve that 1t can no longer contend with the elevated
pressure even duning normal activities Such pattents may have angina
pectoris as well as evidences of faillure In some of these cases the
final episode of failure 1s due to myocardial infarction Under these

the true pathog of the condition may be obscured
by the fact that the blood pressure falls to normal at the time of the
infarction On the other hand 1t 1s well to remember that 1n certain
cases of heart farlure the blood pressure mses duning the period of
decompensation and returns to normal as the efficiency of the heart
Improves

In all cases of farlure associated with hypertension 1t 1s important
to exclude the possibility of coarctation of the aorta This type of
farlure 1s now amenable to radical cure by surgery For the same
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reason pheochromocytoma should be excluded 1n all cases of hyper
tensive heart faslure

A peculias type of fagtare assocrated with hyperteaston 1s that seen
1 the so called Bernheim syndrome In this condwion the greatly
hypertrophied left ventricle so encroaches upon the cavity of the nght
ventricle that the flow of blood through the nght side of the heart 1s
patially obstructed and peripheral congestion occurs n the absence
of any signs of pulmonary congestion This 1s the reverse of the type
of faslure usually enconntered 1n cases of hypertension

FAJLURE ASSOCIATED WITH HYPERTLNSION IN THE
PULMONARY CIRCULATION

In this category we mclude only those patients who have primary
pulmonary bypertension Secondary pulmonary hypertension 15 due
to congestion m the pulmonary vems caused usually by conditions
which impede the flow of blood through the lefi side of the heart It
1s found most frequently i cases of tutral stenosis and n the varous
forms of left ventricular fatture Primary pulmonary hypertension on
the other hand ts caused by disturbances within the lungs which
obstruct the flow of blood through the pulmonary artenes Such ob
struction may be due to disease of the walls of the pulmonary artenies
or artenioles emphy pul 'y fibrosts thrombosis of the pul
monary artery or ds branches or large embolt i the branches of the
pulmonary artery which do not immediately result in death Some of
these obstructive lestons, for example emphysema and fibrosis may
be deteted 1 roentgenograms of the chest Other lesions such as
embol may be suspected on the basis of the x tay findings However
1 & numbes of ¢ises the pulmonary hypertension 1s considered to be
primary m type only because the causes of secondary pulmonary hy
pertension have been sought and excluded

The diagnosis of pulmonary hypertension can be made with accu
racy by catheterzation of the pulmonary artery Without this spe
ozhized and freq ly table techaique the d depend:
upon the detectton of the conseqy of dp within
the pulmonary artery and it 1s retnforced by the discovery of any of
those conditions which are kaown to abstruct the pulmonasy artersal
blood flow The consequences of pulmonary hypestension are dilata
tion of the pulmonary artery and its branches dilatation and hyper
trophy of the chambers of the night side of the heart and an increase
wn the miensity of the second heart sound m the pulmonic area
Hypertrophy of the right ventricle 1s evidenced m some cases by 2
conspicuous forceful heave of the lower portion of the sternum Evt
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dence of right ventricular enlargement may also be found 1n roent
genographue studies and 1n electrocardtographuc tracings A secondary
polycythemia may be present

Sustained hypertension 1n the pulmonary circulation eventually
leads to failure of the night ventricle with resulting engorgement of
the vemns enlargement of the liver and edema Cyanosts when al
ready present as a result of the primary intrapulmonary disease may
become very conspicuous when the right ventricle fads

FAILURE ASSOCIATED WITH PERICARDITIS

Ths type of failure 1s much less common than those enumerated
above and probably for this reason 1t 1s likely to recerve Iess attention
1n differential diagnosis However no type of faifure 1s more impor
tant to recognize since the therapeutic potentialities are great and the
consequences of neglect may be disastrous Pericarditis may lead to
cardiac farlure 1n one of three ways (1) large pericardial effusions
may mterfere with the diastohc expansion of the heart and thus
reduce 1ts efficiency as a pump (2) thickening scarring and contrac
tion of the pericardium so called constrictive pericarditis may like
wise interfere with the diastolic filing of the heart (3) adhesions
formed between the heart and the surrounding structures of the
thoracic wall mediastinum and diaphragm may mnterfere with sys
tolic emptying of the heart Of these three condittons the thurd 1s
probably of least significance It 1s rarely the sole cause of cardiac
failure although 1t may be a contributory cause when combined with
other factors Pericardial effusion should be kept 1n mind 1n any case
1 which the area of cardiac dullness 1s large and precordial pulsa
tions are difficult to find A rapid increase n the size of the area of
dullness should always arouse suspicion The contour of the cardiac
shadow m roentgenograms particularly when pictures are taken in
various postures and the reduced amplitude of the cardiac contrac
tions noted by fluorescopy are very helpful aids to diagnosis The
electrocardiogram may reveal the S T segment changes charactenistic
of an acute pericarditis Constrictive pericarditis should be suspected
1 cases of chronic night heart failure 1n which ascites and hepato
megaly are conspicuous mamsfestations Here agam the fluoroscopie
exammation yields valuable evidence for diagnosts

FAILURE ASSOCIATED WITH CONGENITAL DEFECTS

The facts which emerge from a detailed lustory and the unusual
quality temporal relations and locatton of murmurs most often lead
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one to suspect the presence of congenital cardiovascular anomaties
“The recent dexelopment of appropnate surgical methods to deal with
some of the vanous defects makes precision 1n diagnosis far more
mmportant than 1t was several years ago The exact locahzation of
these lesions has become almost a specialty i itself Taussigs prac
tical treatise entitled Congenital Malformanions of the Heart, pro
vides a clear and comprehensive view of the chrical aspects of this
comphcated subject In reading thus volume one 15 impressed by the
mportance of careful history taking and meticulous study of the
physical abnormalities these combined with detailed roentgeno
graphic studies and a knowledge of the possibilities which exsst will
serve to unravel many of the most complex diagnostic problems The
ballistocardiogram and electrocardiogram are sometimes helpful
Special techmques such as cardiac catheterization and angrocardiog
raphy give decisive information 1n some cases but 1t 15 impressive
how infrequently such studies are required to achieve accurate diag
nosis of the more common and mmportant types of anomalies

In adults the congenital anomalies most frequently encountered are
septal defects patent ductus arteriosus and coarctation of the aorta
The last two of these are the mo,t important to differentiate because
they are less frequently associated with other serious anomalies and
are pecuhiarly suitable for surgical treatment Coarctation of the aorta
may be easily recognized 1f 1ts presence 1s suspected In any case of
hypertenston 1t 1s truly unforgivable not to palpate the pulses i the
artertes of the lower extremties and 1t 15 better prachice to record the
blood pressure 1 the legs at the time of the mtial examation If
these simple precautions are observed sigmficant degrees of coarcta
tion will not be overlooked Patent ductus arteriosus 1s not always so
eastly detected In some cases particularly during adolescence the
charactenstic murmur and thril i the left subclavicular region may
be totally absent

FAILURE DUE TO DISEASE OF THE MYOCARDIUM

If one can sausfactonily exclude the five categories described above
then 1t may be assumed that the cause of the cardiac failure 1s disease
of the myocardium (A few rare exceptions will be mentioned m the

ding section) The @ need not alwavs be one of exclu
ston for the electrocardiogram may give positive evidence of myo
cardial damage Except m cases of myocardial mfarction the climcal
evidences of myocardial dusease are too vanable to provide an ade
quate basis for positive diagnosss Signs frequently encountered are
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dilatation of the heart, feeble precordial impulse weak heart sounds
gallop rhythm systolic murmur at the apex small pulse pressure
Myocarditis may lead to great enlargement of the heart In the dif
ferential diagnosts of such cases particular consideration must be
gwen to the possibility of penicardial disease The heart may reach
enormous proportions 1 consequence of adhesive pericardio medi
astinitis But of greater importance from the pomt of view of imme

diate therapy 15 the detection of cases in which pericardial effusion
stmulates cardiac enlargement Even after a penicardial paracentests
has been performed doubt may still exist owing to the fact that the
pencardial fluid may be grossly bloody and thus give nise to a suspt

cion that the needle had entered the heart The uncertamty may be
resolved by mjecting a small amount of dye through the paracentests
needle and examiming a sample of blood to determme whether the
dye has entered the blood stream or has been trapped 1 the pert

cardral cavity Further discussion of the differential diagnosis of the
various types of myocardial disease will be found m the case reports

FAILURE ASSOCIATED WITH MISCELLANEOUS RARE
CONDITIONS

It 15 not mntended here to enumerate all of the rare condrtrons which
may cause cardiac farlure Emphasts wail be placed chiefly upon those
conditions which 1f recognized may be successfully treated
TUMORS OF THE HEART Most tumors of the heart are second
ary to tumors ansing in other structures They reach the heart exther
by metastasis or by direct extension chuefly from the lungs or pleura
Heart failure results etther from mvolvement of the myocardium or
from obstruction of the flow of blood through the heart Primary
tumors of the heart are rare and the more common types are rela
tively non mahgnant Congemtal rhabdomyomas are encountered
usually m early childhood and are almost always associated with
other congenital anomalies A primary heart tumor which 1s of par
ticular diagnostic importance 15 the solitary pedunculated myxoma
which anses from the interaurtcular septum usually from the left
side of the septum near the foramen ovale As the tumor grows it
encroaches upon the mitral onfice In some cases 1t dangles within
the Ip of the mutral ring like a large grape and leads to termuttent
ball valve obstruction There may result transient periods of syncope
or sudden episodes of dyspnea The most striking physical signs are
those attributable to mutral stenoss and progressive congestive fail
ure Although these tumors are on they are d oc
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casionatly i most large chimcs One of us has personally exammed
two such cases and the second was so hke the first that the correct
dragnosts was suspected several days before the patient died In o
thard case presented by one of us at a chcal pathologrcal conference
the correct diagnosts was made on the basis of the observations
recorded 1n the chinrcat hustory The diagnasts can be accurately estab
hished duriny, hife by means of angrocardiography as i a case reported
by Bahnson aad Newman 1a which such g tumor was present i the
nght auncle and was removed at operation Thus procedure should
certainly be employed 1n any case m Wiich a mytoma of the heart 1s
d If the diag can be established with ble acen

racy the exuision of the tumor presents a challenge to the cardiac
surgeon
DEFORMITIES OF THE THORAX  In patents who have extreme
degrees of kyphoscolosts or other structural distortion of the thorax
there may be mechanical tnterfesence with the function of the heart
and lungs The fatlure which results 1s usually of the night ventricular
type and 1t 15 perhaps more appropriately designated pulmono
cardiac faslure In some cases the mechanteal factors may be at least
vartially corrected by surgical means

The followmg case lustory (MIBH No 41272) mdicates how
heart fatdure may develop suddenly in an mdwvidual who has had a
deformuty of the thorax for many years

Cor pulmonale with sudden heart fadure occurred m a muddle aged
woman with long standing defornuty of the thorax which had resulted
n compression atelectass and fibrasis of the night hing and compensa
tory empinsema of the left lung Marhed temporary unprovement fol
lowed a massie hemorrhage from the insesunal tract The final episode
of heart falure was precipuated by a respiratory tract mfection
Throughout the pertod of obseration there was a respiratory vpe of
acidosts

A white housewife aged 49 years had an extreme degree of kypho
scoliosis dating back at least fo early adolescence In spie of the
skeletal deformuly she had led an actwe life and had three healthy
sons, the youngest aged 24 years She had had no cardwrespiratory
symptoms until three days before entering the hospital in May 1949
A that tune she had rather suddenly become dyspoerc and her hus
band had noted for the first tume that her cofor had a blaish tinge
The dyspnea continued without remisston It was not increased when
she lay flat Two days before aduussion the ankles began to swell and
the patient became nauseated When first examined she was extremely
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dyspnetc and cyanotic Pulse was 100 respuratory rate 32 blood pres
sure 130/92 There was marked distortion of the thorax due to curva
ture of the dorsal spme Scoliosis toward the right was so great that
the right side of the chest was markedly contracted and failed to ex
pand during mspiration Kyphosis was so great that the lower ribs
rested on the ihac crests There were numerous rales over the lower
two thirds of the lung fields The size of the heart could not be estt
mated because of the thoracic deformity The sounds were clearly
audible rhythm was regular The second sound was split at the base
of the heart and was louder 1n the pulmonic than 1n the aortic area
No murmurs were heard The liver edge was felt 5 cm below the
costal margin There was shght edema of the ankles X ray prctures
of the chest showed marked engorgement of the pulmonary vessels
The electrocardiogram showed a right axis deviation

With bed rest and oxygen the cyanosis and dyspnea rapidly dimin
1shed However whenever the patient was removed from the oxygen
tent her symptoms returned Four days after admussion she had a
large gastromtestinal hemorrhage The hemoglobin fell from 17 1
gm to 76 gm the red blood count from 5 8 million to 2 7 midlion
and the arterial pressure from 132/92 to 100/60 She continued to
pass blood 1n the stools for six days and during this period received
stx blood transfusions Following this episode the patient s condition
mproved remarkably The cyanosis almost disappeared Dyspnea
subsided The rales disappeared from the lungs ind the venous pres
sure fell from 210 to 75 mm water She was discharged from the
hosprtal 17 days after the hemorrhage n excellent condition In spite
of the improvement there Was no appreciable change n the blood
chemical acidosis on admussion CO, 38 7 mEq /L chlonde 903
mEq /L five days before discharge CO, 372 mEq/L chlorde
964 mEq /L

‘Whule at home on digitoun and a low sait diet the patient was up
and about and was quite comfortable She was readmutted to the
hospital September 21 1949 five days after developing a respiratory
tract infection with fever On entering the hospital her general ap
pearance was about the same as at the time of the first hospital
admussion There were marked dyspnea and cyanosis distention of
the neck vemns rales throughout the lungs and a large tender lver

On this occasion the acidosis was more marked than at the first
admussion the serum CO; vared from 34 9 to 457 mEq /L and the
chloride from 77 0 to 82 0 mEq /L. The cyanos:s failed to clear even
when the patient was 1n an oxygen tent The rales dimunished some
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what but fatted to clear up The respiratory rate was almost constantly
rapd, varyng from 24 to 40 per nuawe The patient became ex
hausted stuporous, and fmally died of respiratory fasture while the
heart sounds were still strong

The mmportant findings at autopsy were Ahyphoscoliosis atelec
tasts and raterstitial fibrosss of the nght lung and emphysema of the
left lung The heart was enlarged weight 360 gm , and 1t preseated
the appearance of cor pulmonale with marked hypertrophy and dila
tation of the nght ventricle The left ventricle pencardrum, heart
valves and coronary artenes were normal m appearance There was
marked passive congestion of the Iiver kidneys stomach and mtes
tmes The hemorrhage from the intestinal tract was evidently due to
passive wongistion no tumor or wiceration bemg found
TraUMA Trauma may lead to heart fatlure 1 one or more of
several ways ruptute of a heartvale disturbance i cardiac chythen,
hemopencardium  or contusion of the myocardium The external
evidences of wyury may be so shght as to escape attention Acute
hemopericardium with cardiac tamponade may be mustaken for post-
traumatic shock Fluoroscopic and electrokymographuc exammations
are of great asswtance in establistung the correct dragnosis Prompt
remaval of the blood from the pericardium usually brings about 2
dramatic ymprovement m the circulation If blood continues to ac
cumudate 1n the pericardum the heart shauld be explored surgreatly
CONSTRICTIVE ENDOCARDITYs  Constrrctive endocarditis 1» a
very rare condition which presents 2 chmcal pieture simslar to that
seen 1 constnehive pencarditis

PERIPHERAL CIRCULATORY FAILURE IN PATIENTS
WITH AND WITHOUT HEART DISEASE

In Table 2 are listed those conditions which result 1n cwrculatory
nsufficiency with hyp The sy d with pe
ripheral aarculatory insufficiency are the result of a serious decrease
m cardiac output or a preaipitous fall m artersal pressure as 2 con
sequence of artentolar dit In the Listed under
the second category in the table the falt m cardiac output results
from an madequate venous return, but under other cucumstances it
may result from faiure of the heart to pump sufficient blood, as
occurs after an acute myocardial infarction, or from failure of proper
ventnicular filling, as 1 pencardial tamponade The various types of
disease s which this clinical picture may develop will not be dis
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Table 2 Circulatory I with Hy and without
Signs of Congestive Heart Fadure (Modified after Stead)
Associated with reflex artersolar and ver dilatation
a Famting attack
b Syncope due to drugs (mtrites)

Failure of adequate venous return to the heart as a result of lowered blood
volume

a Hemorrhage

b Extensive loss of plasma

¢ Severe dehydration
Pericardial tamponade

a Intrapericardial hemorrhage

b Acute pericarditis with effusion

Medical shock associated with severe illness
a Overwhelmng infection
b Severe hepatic disease
¢ Central nervous system involvement
d Severe hypoglycemia
€ Adrenal insuffictency

~

w

>

w

Obstruction of 2 major arterial pathway
a Cerebral thrombosis or embolism
b Pulmonary embolus
¢ Coronary thrombosis

o

Failure of the heart muscle with low cardiac output
a Myocardial tnfarcton
b Acute myocarditis

cussed 1n detail but the following abbreviated case report (JHH
261253) will serve as an example of this type of problem

Recurrent attacks of syncope over a period of 15 months m a 63 year
oldwhite womgn with caleific aortic stenosis Following the third episode
she developed the prcture of hyp requiring mnfusion of
norepinephrine Later there were climeal evidences of myocardial dis
ease and the electrocardiogram showed changes of coronary msuffi
clency At autopsy in addition to the aortic valvular disease there were
multiple small myocardial mfarcts resulting from repeated coronary
emboli the source of wiuch could not be identified

Durng the 15 months preceding adsmussion this 63 year old woman
who had complamned of dyspnea and mild ankle edema had two
attacks of syncope preceded by epigastric discomfort and followed
by.no sequelae A similar attack developed the day of admussion and
on arrnval at the hospital she was cold cyanotic and without audible
heart sounds and the systolic blood pressure was 65 Following the
mstitution of an mfusion of norepinephnine the pressure rose to
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100/70 The heart was not enlarged there was no evident venous
distention but motst rales were heard at both lung bases In the
aortic atea transmuited nto the vessels of the neck, was a harsh
systohe murmur of moderate wtensity

During the next ten days she had several simshr episodes and the
blood presstre had to be mamntarned by the continuous mfusson of
norepmephrine Her respirations became asthmatic in type, she re
mamed cyanotic the heart sounds were poor n quality and there
was a protodsastohic galiop rhvthm

Her pressure became more and more difficult to mamtaw and a
marked tachycardia developed On the elventh hosprtal day her
tension suddenly fell she became apnerc and faded to respond to
artficial resprration and respiratory or cardsac smulants

On admssion the electrocardtogram showed frequent premature
entricular contractions with diphasic T waves w V3 and V3 wath
S T segment changes suggestive of coronary wsufficiency In subse
quent records there was general flattemng of the T waves and the
ST segment i V3 way depressed In the chest x ray no cardiae
enlargement was noted but there was widespread flocculent opacifica
tron extencing from the fular regions nto both lung fields

1t seemed reasonabie to assume on the basis of the physical find
ings that there was a stenotie lesion of the aortic valve In such a
siuation atiacks of syacope are nat uncommon  but 1t seemed neces
sary to search for some addiional factor 1 view of the persistent
hypotension followng the third epwode and the signs indicating myo
cardial involvement which subsequently developed She also had
fever and some leukocytosts There was no evidence of an nadequate
return of blood to the heart or a disproportionate lowenng of the
blood volume

The recurrent attacks separated by intervals of recovery suggested
strongly that they were due to recurrent pulmonary embols but no
convineing evidence of pulmonaty hypertension such as a loud Py
deep cyanasis or sight ais deviation developed The signs sndicated
myocardsal mvohement although the clectrocardiogram did not
show any progressive changes typial of myocardsat infarction Myo
carditis seemed unhkely as the heact was not enlarged In view of the
persistent fever and leukocytosis in the presence of an aortie valvular
feston 1t seemed posuible that the patient had a complicatng bac-
tenial endocarditis and that the myocardial disturbance was the result
of repeated coronary embols

Autopsy revealed multiple smal myocardial snfarcts resulting from
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coronary emboli There was however no evidence of bacterial endo
carditis and the source of the embolt was not evident There was a
caleific aortic stenosis

This then was an example of arculatory insufficiency with severe
and persistent hypotension resulting from fatlure of the heart muscle
The low cardiac output was caused by repeated small myocardial
infarctions 1n a patient with a pre existing calcific aortic stenosts



Tilustrative Cases

I

(3217590 Admitied December 12 1940 to Apnl 8 1941
Died March 27 1947)

Trs 30-year old Negro laborer was admutted because of dyspnea and
pam m the chest He had had frequent epistaxes and blood serologic test
for syphilis was positive 1 1935 In 1932 he bad an arthrits of the Jeft
elbow wiuch was thought to be tuberculous One year before admusston
he had noticed some swelling of the ankles toward the end of the day
which had persisted Four months before admission mght sweats developed
with an occasional chill Five weeks before he felt feverish had some
dyspnea on exertion and dull aching pam m his chest most noticeable
dunng extreme exertion or when lymg flat on hus back Two days before
admission he developed orthopnea and the following day had a shaking
chal
PHYSICAL EXAMINATION on admission T 1026 P 110 R 30 BP
12070

The patient was a well nourished and well developed voung Negro who
was acutely 1ll He was moderately dyspneic and orthopneic There was no
unusual venous distention A bulging of the precordral region was noted
There was dullness at both lung bases posteriorly Scattered motst rales
were heard over both bases and on the nght there was diminution 1n
breath sounds and m tactile fremitus The cardiac impulse was diffuse
bemg maximal o the 5th interspace 1n the antertor axillary ine The heast
was enlarged to the night and to the left The thythm was regular rate
rapid The first sound at the apex was accentuated and snapping bemg
followed by a rough blowing systohc murmur There was a low pitched
murmurindiastole P;wasaccentuated The liver was moderately enlarged
COURSE N THE HOSPITAL The day following admssion a loud
leathery to and fro fnction rub was heard principally at the apex but also
elsewhere over the pericardium  Aspinn was gven The temperature which
was elevated became normal during the first two days 1n the hospital The
aspinn was decreased at this ime which was followed by nise m tempera
ture which agam disappeared when the dosage was increased The friction
rub persisted for four weeks Two months after admission aurcular
fibnllation developed Observers described a systolic murmur and thrill

60
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at the base transmitted 1nto the vessels of the neck mterpreted as due to
the presence of aortic stenosis At the time of discharge temperature and
sedimentation rate were normal
LABORATORY DATA The hemoglobin was 134 gm  leukocyte count
was 13 000 with 629 polymorph 1 227 lymphocytes 16% mono
cytes Sedimentation rate was 24 Unine showed an occasional trace of
albunun and of sugar The blood serologic test for syphilis was negative
Blood cultures were stenle Venous pressure was 120 mm  of water

X ray on adi showed a t dously enlarged heart
with a hat triangular A note on January 29 stated
the heart was much enlarged particularly the left aunicle Change 1n con
tour of the heart when the patient was 1n the prome position would
suggest the presence of some flud 1n the pericardium A further note on
February 17 stated that the heart was enlarged i all diameters Pulsations
were vigorous X ray of the chest on Apnl 4 still showed the heart enlarged
1 all diameters with convexity of the left border particularly n the upper
portion The left lung where seen appeared clear but there was a dense
consolidation i the right mid lung zone probably mvolving the middle
lobe

Numerous electrocardiograms were taken Dunng s early period 1n
the hospital the only feature of note was a promment P wave 1n lead 2
Records taken after February 21 showed auncular fibnllation and occa
sional ventricular extrasystoles
SUBSEQUENT COURSE No change of note occurred until March 1946
when the patient was seen because of increase m dyspnea Dunng the
itervening years he had had bouts of dyspnea and orthopnea lasting for
months at a time and relieved by prolonged rest There was still auncular
fibnilation The heart was enlarged both to the right and to the left The
blood pressure was 125/80 A presystolic murmur was heard at the apex
There was a pronounced palpable pulsation systohc m time m the 3rd
and 4thnterspaces 4 cm to the right of the sternum Flatness to percussion
over the same area extended nto the nght axilla X ray exammnation
revealed consolidation of the nght middle lobe

On December 4 1946 a nght plegta developed on
December 26 1946 showed absent knee jerks On January 15 1947 he
had distended neck veins with moust rales at both lung bases The hver was
enlarged Aurcular fibnllation was present There was a rough systolic
murmur loudest over the aortic area but heard throughout the precordium
and transmitted to the vessels of the neck A systolic thrll was felt over the
base of the heart The mutral first sound was followed by a short systolic
murmur and a rumble was heard 1n diastole Fluoroscopic examination
revealed a mass extending from the mediastinum to the nght which did not
appear contiguous with the nght heart border With banum swallow the
esophagus was not deviated The mass seemed to anse from the ascending
aorta It was stated that definite pulsations could be seen 1n that mass It
should be noted that blood serologic test for syphilis 1n January 1935
was positive with a titer of 12 units Fnal note was made on March 27
1947— pattent dead on arrival at the hospstal
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DIsCUSSION There seems Little doubt that this patient had val
vular heart disease and possibly also a congenital cardiac lesion
There was an acute pericarditis at one stage of the 1llness, and febrite
episodes suggesting, acute theumatic fever apparently responded to
salicylates During the Iast year of life the patient devefoped what was
wnterpreted as consolidation of the middle lobe had a pulsating mass
which was thought to onginate from the ascending aorta and also
developed a hemiplegia It seems doubtful that one can logeally ac
count for all of these diverse manifestations by the natural evolution
of a single disease process

Dunng his hospitalization and 1n the seven years followig there
were numerous descriptions of the cardiac murmurs There were as
many vanations 1n these murmurs as there were observers who
described them The shape of the heart the presence of an apical
diastolic murmur 1n the absence of conspicuous aortic msufficiency,
the enlargement of the left auricle and the enormous P waves 1n the
electrocardiogram before the onset of auricular fibrillation are indic
ative of a mitral valve leston The subsequent development of a basal
systolic murmur and thrill with transmussion to the carotid vessels,
accompanied by x ray evidence of left ventricular enlargement sug
gested nvolvement of the aortic valves These findings together with
an acute pericarditis appearing durmg, the febrile episode which
responded to salicylates suggest that he had chronic theumatic val
vulitis He may have been experiencing an exacerbation of thenmatic
fever when first seen 1n 1940 In such a setting the development of
auncular fibnllation would be natural When one couples this with
the subsequent history of exacerbations and remusstons m the signs
of cardinc nsufficiency for a period of over seven vears one has a
very strong case for theumattc heart disease This tvpe of cardiac
disease 1s often complicated by release of mural thrombr which could
explain the probable embolic episodes The development of the huge
pulsating mass projecting almost to the right axiilary region would
be difficult to explamn on the basis of rheumatic heart disease alone
The additional possibihties scem to fall mto two categories those
which might be expected to evohe as a complication of theumatic
heart disease and those which might result from some other tvpe of
heart disease erther alone or 1n associaton with rheumatic heart
disease

The patent had a precordial bulge m 1940 suggestive of long
standing cardiac involvement There was a big globular shaped heart
with x ray evidence of auncular enlargement The murmurs were
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strange and their character would lead one to suspect that a single
valvular lesion alone did not suffice to explam all the changes de
scribed There was no right axis deviation 1 the electracardiogram
but the development of the systolic murmur and thrll at the base
without the peripheral signs of aortic stenosis suggests the possibility
of an auricular septal defect In the syndrome described by Lutem
bacher m which the presence of a patent nterauricular septum 1s
made evident climically by the presence of mutral stenosis auncular
fibntlation 1s commonly seen and there may be anenrysmal ddatatton
of the pulmonary artenes The promnence of the pulmonary conus
on the left and the development of the night sided pulsating mass
mught be explained on this basis

There 1s one other complication of theumatic cardrac disease which
must be Lept 1 mind primarily because of the extreme degree of
cardiac enlargement—adhesive mediastino pericarditis The patient
had a severe and persistent acute pericarditis but there were no phys
1cal signs described later which point clearly to the development of
adhesions between the chest and the heart except possibly the visible
mmpulses to the night of the sternum

He had syphilis with involvement of the nervous system If he had
syphibis of the aorta and the pulsating mass was an aneurysm ansing
from the ascending 20rta how can one account for the other features
of his illness? A primary syphilitic myocarditis might have been the
cause of heart failure in which event varable murmurs might be
heard The pericardiis might be difficult to explain unless there was
myocardial infarchion associated with involvement of the coronary
ostia Of course the perrcarditis might have been tuberculous—a pos
stbility that was seniously entertained 1 1940 However there s little
concrete evidence to support either suggestion

Coronary thrombosis on an arteriosclerotic basis 1s seen even in
this age group It could explan the pericarditis and concenvably the
pulsating mass as a cardiac aneurysm but this seems highly unlikely
as there was no mention of paradoxical pulsation m the fluoroscopic
report

Also one must not leave out the possibility that the pulsation ob
served was transmutted and that this mass was not vascular m onigm
but was a tumor of some type Howesver this seems unlikely as sys
tolic pulsations were seen on the chest wall to the right of the sternum

As another possibility this mass might have been assocrated with
some congenital defect of the pericardium with effusion and trans
mussion of the impulse
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Of these various possibilities the two most likely ones seem to be

(1) Rheumatic heart disease wath aortic and mutral imnvolvement
and possibly adhesive mediastino pericarditis,

(2) Lutembacher s syndrome with pulmonary artery aneurysm

ANATOMICAL DiAGNoOSIS (Autopsy No 20505) Chronie rheumatic
heart disease 1nvolving mitral tecusptd and aortic valves left auncular
d per and aortic a Per far scarnng m

nght and teft ventricular myocardium Remains of Aschofl bodies 1n left
auncular endocardium and myocardium Fibrous pleural pericardial and
pentoneal adhesions Cardiac dilatation and hypertrophy Chronic passive
congestion Cirrhosis of the liver Scarring of meninges History of transient
nght hemiplegia Focal hemorrhages m fung pencardinm and peivie
serosa History of sudden death

Both pleural cavities as well as that of the pericardium were completely
obliterated by old fibrous adhesions The heart weighed 1100 gm and
showed enlargement of all chambers The posterior tricuspid leaflet was
extensively scarred and contracted and pulled down against the ventricular
endocardium The left avricle was dilated and hypertrophied The mutral
valve had deformed leaflets and was so scarred as to produce stenosts as
well as insufficency The puddle aortic cusp at 1ts base was thickened and
contracted The mediastinal structures aside from adhesions which
parttally obliterated the various planes of cleavage were normal The
presence of adhestve mediastino pericarditis undoubtedly played a major
role 1n the mechanical difficulties agamnst which the heart had to work
SUMMARY Thus 30 year old Negro laborer was first seen at age 23
with a febnle iiness evidence ot valvular heart disease and an acute
penicarditis He was placed on aspirin and hospitalized for four months
dunng which time avncular fibnilation developed The heart remamed
very large and a precordial bulge was noted Exacerbations and remisstons
of cardiac 1nsufficiency oceutred over several years Examination at age 29
agam revealed a very large heart vigorous systohc pulsation to the nght
of the sternum auncular fibrllation evidence of aortic and mitral vahe
involvement and a pulsating mass thought to anse from the ascendmg
aorta Autapsy revealed CHRONIC RHEUMATIC HEART DISEASE with In
volvement ot aortic mitral and tricuspid valves The cause of the very
farge heart and the cunous findings on fluoroscopy duning life was adhestve

mediastino pencarditis which undoubtedly had created a major mechanical
burden for the heart
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(4U50554 Adnutted August 2 1933 Dred August 3 1933)

Tris 41 year old Negro laborer was admitted with the complamnt of short
ness of breath for one week In 1925 he had pam in both ankles and up
both legs for three weeks He was ambulatory throughout the yllness and
had no fever He had many sore throats at the age of 4 and 5 but none
since In 1915 he had a urcthral discharge for two days

The patient did heavy laboring work until 1931 when he became aware
of a feching of heaviness m the lover portion of his abdomen and lus
appetite draumished  Stx months before admission while dnving a truck
he suddenly became shost of breath After two hours he felt well At
about this fime nocturia four or five times a mght began

Durmng the succeeding months simular attachs of shortness of breath
appeared with mcreasmg frequency lasting only a few hours Sometimes
they were associated with exertion but quite often came on dunng slesp
Five months before admission Ius blood pressure was found to be 160/110
The heart was enlarged to the Jeft There were no murmurs There was
accentuation of the zortic second sound and the arteries felt thuck and
rubbery The blood counts were normal The utine showed specific gravity
of 1035 trace of albumin and numerous red and white blood cells but
no casts The nonprotemn mitrogen was 26 mg / Phenolsulfonphthalein
excretion was 65/, 1m two hours A chest X ray showed the aortic shadow
tobe 65 cm 1 width and the left cardiac border was 10 5 ¢cm from the
mdlme Changes mn the lungs at the left base were thought to be secondary
to Iy cardsac condition

Three weeks before admission while sitting quietly he felt pns and
needles crawling from his left elbow to ks left hand The forearm felt
numb and heavy and although he could move Jus hand s fingers and
wnst felt weak His tongue seemed to be twisted and his speech was
clumsy Thus episode passed off 1 a few days and he had no further
symptoms of thus sort

During the two weeks prior to entry the dyspnea was niore severe and
Ppersistent A week before admission severe dyspnea necessitated s sitting
upnght both day and might Thus attack lasted up to the day of admission
At times 1t seemed as though he were choking to death
PHYSICAL EXAMINATION on admission T 10, P 146 R 46 BP
178/148 1n the right arm and 180/146 1n the left arm

The patient s breathing was Cheyne Stokes in type and duning phases
of dyspnea he was acutely nncomfortable His expression was one of great
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anwety and there was marked cyanosis of his lips and mucous membranes
During examunation he vomted twice He perspired copiously The eyes
showed pinpotnt pupils (morphine) The fund: revealed narrow arterioles
with arteriovenous nicking The percussion note was normal Tl here were
bubbling rales at both lung bases The breath sounds were normal m
quality The point of maximal impulse was diffuse extending 13 cm to the
left of the mudime The rhythm was regular Both the first and second
sound had a snapping quality There was 2 systolic blow at the apex not
transmitted to the axilla No diastolic murmurs were heard The penpheral
artenes were moderately thickened The liver extended below the level of
the umbilicus There was no clubbing or edema The neurological examina

tion was not remarkable

LABORATORY DATA Wassermann test was negatne Red blood
count 4 milion and hemoglobin 86% Leukocytes 10200 with normal
differential Sickbing negative Urme was clear amber strongly acid with
specific grawaty 1030 albumin 4 plus 2 white and 2 red cells per ugh
power field and occasional granular casts Blood culture showed no
growth

Counse ™ THE HoseiTar  The patient was 1 the hospital 24 hours
before death The temperature rose from 101 to 104° Venesection of 500
ml was performed and digitalis was given Numerous extrasystoles were
heard during the last 12 hours Pulse rate decreased from 140 to 90 The
ralesin the lungs became Jess marked Duning the last four hours the patient
became delinous the rhythm became irregular and the beats vared 1n

strength Death occurred very suddenly

DiscussioN (by Dr Elhot V Newman) At first glance this would
seem to be a case of hypertensive heart disease with progressive car
diac failure The patient had a mild diastolsc hypertension when first
seen and quite marked diastolic hypertension when admutted to the
ward five months later The hypertension however was not neces
sarily the cause of the cardiac falure During certan types of cardiac
failure a diastolic hypertension may appear the pressure returning to
normal as improvement in cardiac function 1s achieved Among these
types may be mentioned those due to constrictive penicarditis or pert
cardial effusion and that occurring occastonally 1n the early stages of
myocardial mfarction More pertinent to the problem mn this case 15
the type of rapidly progressive cardiac dilatation and failure caused
by diffuse myocardsal disease which 15 commonly associated with
some diastolic arterial hypertension It seems quite paradovical that
a dilated failing heart with fow output should mamtain an elevated
duastolic arteral pressure and there 1s no ready explanation 1n physto
logical terms for this situation The relation of the hypertension to
the cardiac dilatation and failure can be clearly seen chncally in some
cases when they appear and disappear simultaneously
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The failure 1n the present case may be due to any of a number of
different processes In a Negro man of this age syphulitic myocarditis
may produce such a picture These patients have large dilated hearts
progressive cardiac failure and often mild diastolic hypertension with
no evidence of valvular defects There 1s frequently an apical systolic
murmur as 1n this case this 1s interpreted as bemng due not to val
vular disease but to dilatation of the mutral ing Or the failure
might be due to diffuse myocardial damage secondary to coronary
artersosclerosis A simular clinical picture mught result from myocar
ditis caused by a virus infection or from so called 1diopathic myo
carditis where there 1s diffuse damage of the heart muscle without any
ctiological explanation

The facts here suggest that the hypertension 15 not secondary to
heart failure and also that this 1s not a case of stmple hypertensive
cardiovascular disease The greatest objection to the diagnosis of
pnimary myocarditis 1s the level of the diastolic hypertension Usu
ally the diastolic pressure level 1s not above 110 to 115 i cases of
failure due to myocarditis In this case the values were 140-150
This makes one constder four other explanations for the hyperten
sion (1) that the patient had hypertensive disease n addition to
myocardial disease (2) that he had a pheochromocytoma (3) that
the hypertension was related to renal damage from emboli or (4)
that the hypertension was part of a generalized vascular disease such
as periartenitis nodosa which also caused heart muscle damage

The transient cerebral symptoms and red cells and albumun found
m the urine on two occasions lend support to the tdea that there
were embol1 It 1s common for cases of myocarditts 1n farlure to have
embolic complications from thrombi formed 1n the heart cavities In
this 1nstance one might explam the hypertension 1n part on the basts
of renal damage The attacks of dyspnea could have been the result
of paroxysmal hypertension due to a pheochromocytoma Also m
support of thus 1s the very rapid pulse the pronounced sweating and
the great anviety However severe fadure with marked cardiac en
largement 15 an unusual result of pheochromocytoma Generalized
penartentts could explam the hypertension fever renal damae
myocardal failure and even the cerebral symptoms

In conclusion much of the picture in this case 1s consistent with
syphilitic myocarditis but the negative Wassermann and the level of
diastolic pressure deter one from making this diagnosis It 1s pos
sible that the cardiac damage was on an arteriosclerotic basts with
diffuse myocardial scarnng and that the cerebral renal and hyper
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tensive abnormalities and even some of the respiratory embarrass
ment were due to embolt from the heart cavities However general
1zed artertolar disease due to periarteritis seems to offer the best
explanation of all of the major findings

ANATOMICAL DIAGNOSIS (Autopsy No 13256} Tumor of the adrenal
medulla nght arteniosclerosts  arteriolosclerosis cardiac hypertrophy
and dilatation pulmonaryedema emphysema chronic passive congestion
diphthentic colitis

The heart weighed 630 gm The nght auncle was distended and on
opening the heart 1t was obvious that the night ventricle was also dilated
The left ventncle was very much dilated and hypertrophied The arch of
the aorta had some fine yellowrsh plaques suggesting sclerotic change The
night adrenal was mvolved in a large circumscrbed mass weighing 110 gm
and measuring 6 cm 10 greatest diameter On section the mass was very
nodular and lobulated There was a small bit of adrenal tissue still present
at the lower pole of this large mass No metastases were found The tumor
tissue was composed of large brown chromaffin cells with dark stamed
nucler The organs showed hyakne arteroles

Nothing was found to explain the hematuna or albummuria—the
ludneys were perfectly normal The bram was not examined The heart
was recorded n the protocol as the largest on record from a pheochromo
cytoma case
SUMMARY  This 41 year old Negro laborer had a story of severe
attacks of dyspnea occurring over a period of six months They grew
progressnely more severe lasted for several hours and were accompaned
by sweating and anxiety He had a very large heart hvpertension and the
evidences ot severe cardiac msufficiency with dyspnea cyanosis pulmonary
edema and hepatomegaly Urinary abnormalities were noted He had an
attack suggestive of a cerebral accient He died suddenly after developmg
an 1rregular pulse with beats varying in jntensity Autopsy revealed a
typical PHEOCHROMOCYTOMA There were artenosclerosis and arteniolo

sch T
‘m;lg;ls he mast strkang feature was the very marked cardiac hyper
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(4382445 Admitted November26 1946 Died December6 1946)

TH1s 35 year old ex service man complatned of dyspnea cough and bloody
expectoration There was no history of polyarthntis epistaxis or severe
sore throats In 1944 while 1n the Army he had a pemle lesion The
serologic test for syphilis was positive and he recerved pemeilim He had
an appendectomy i 1944 and a few weeks later had sudden onset of pan
m the chest accompanied by severe sweats The pain was aggravated by
respiration and by cough After three weeks hospitalization he was dis
charged to full duty Nine months later he had a recutrence of the same
type of pain which lasted for three days Subsequent to this he had a few
muner episodes of pain which seemed pleuritic i type
InDecember 1945 he had one episode of paroxysmal nocturnal dyspnea
with smothenng sensations relieved by getting mto an upnght position
Shortly after this he fainted after suddenly runming up the stairs recovered
m a few moments but felt dizzy and weak and shortly thereafter fainted
again Mention was made that he had a heart murmur at that time  After
that episode there was mild exertional dyspnea and intermttent orthopnea
In January 1946 soreness and swelling of the rght leg developed dyspnea
became more severe and there was a recurrence of hus so called pleunsy
Thus led to hospitahzation for six weeks dunng which time he made a
good recovery However on discharge he continued to have dyspnea on
exertion and there was mtermuttent swelling of both legs and occasional
distention of the abdomen There were milder episodes of pleurisy during
the next few months and an exacerbation of orthopnea dyspnea and
ankle edema led to a second penod of hospitahization m August 1946
After discharge the edema and pulmonary symptoms continued although
he felt comfortable while at rest m bed Three days before the present
admission he noted the onset of cough with grossly bloody sputum chully
sensations and severe night sweats with increase m dyspnea and orthopnea
PHYSICAL EXAMINATION on admisson T 99 P 72 R 24 BP
118/85
The patient s respiratory rate was icreased There was no cyanosis
The cervical veins were distended as were the superficial vemns of the legs
Beneath the clavicle on either side there was obvious venous pulsation
There was mimmal ankle edema Pupillary reacuons were normal Oph
thalmic examination was normal Fme and medwum inspiratory and
expiratory rales were present under the right clavicle high in the nght
axila and near the scapular spine on the right There was a plenral
fiction rub over the nght chest Exammation of the precordium showed
69
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a double cardiag, impulse Wath systole there was a pulsation n the 4th
intercostal space and a ssmultancous setraction i the Sth ntercostal space
There was no Broadbert sign The pont of maxmal smpulse was not
forceful and no shock or thnil was felt There was dullness 10 cm to the
left 1n the 5th mterspace and 3 ¢m 1o the nght in the 4th There was an
occasional extrasystole At the apex there was a harsh systolic murmur
mavmal abont 3 ¢m to the left i Sth mterspace A protodiastobi. gatlop
was present P was greater m intensty than A» There was a paradowcal
pulse There was moderate ascites The lver was enlarged byt did not
pulsate The rrght leg was larger than the left There was no calf tenderness
Refletes were physiologieal

COURSE IN THE FIOSPITAL Because of the area of consoldation 1
the nght upper lobe and the finding of & type I preumococeus the
sputum the patient was started on pemaitin He was also given digitalis
There was no dramati, fesp The temp fi d rangng
around 100 to 101 There was no conspicuous lowenng of the venaus
pressure. Duning the second ek ia the hospital the fever wereased The
night leg remaned swollen but there was no evidence of any acute process
there Dyspnea and orthopnea mcreased and the relief which followed
phlebotomy lasted for only a short ime The patient coughed up blood
unged sputum The might of death he became ncreasingly restless and
dv prerc complamng «f severe pain in the nght chest Blood pressure
was 90,70 and further phlebotomy seemed madvsable The patient sud
denly began to vomt and became cyanotic and then comatose
LABORATORY DATA  H it 53 h labin 16 gm

tion rate 13 mm per hour Lewkocytes 9 840 wath normal differential, the
tighest white count during admission was 12 900 Blood serologic test for
syphilis was negative. Nonprotein mtrogen 64 mg 4 fasting blood sugar
100 mg %, €O, 21 6 mEQ chlondes 107 mEq total crum protemn was
688 gm®/ with athume 463 gra®, Allakine phosphatase actvty 47
untts chol ol 1 mg Y ¢ HE 52°7 after 30 mnutes
Serum bilirubin 3 7 mg *, total 23 mg / direct prothrombin time 29 sec
onds 40 / of normal

Several blood cultures showed no growth Second strength taberculin
reaction was negative at 48 hours Venous pressure on admussion 235 mm
water Circufation tme 30 seconds (Decholin)

The elevtrocardiogeam showed marked nght axis deviation X ray
cxarunaton of the chest on November 26 showed a latge atea of pney
raons consalidation wm the base of the night upper fobe also a small area
of infil near the pt angle on the nght Heart and aoria
were within normal hrorts
Discussion This patient was wn heart failure and the elevation
of venous pressure and enlargement of the hiver with ascrtes tagether
with the marked night ventncalar preponderance m the electrocardio
gram suggest that the greatest strain was on the night side of the
heart Systemuc hypertension was never observed and n the absence
of significant cardiac enlargement 1t seems probable that disease of
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the myocardim was not primartly responsible This leaves several
other possibilities which are outlmed below The differentiation be
tween them involves careful evaluation of all of the events which
took place during the entire course of the patient s tllness
A Congental heart disease
(1) pulmonuc stenosis
(2) nterventricular septal defect
B Obstruction of the pulmonary circulation
(1) pulmonary hypertension
(2) primary oblterative disease of the pulmonary artertes
(3) multiple pulmonary emboli with chronic cor pulmonale
C Valvular heart disease
(1) mutral stenosis
(2) tncuspid valve disease
D Interference with the return of blood to the heart due to
(1) chronic constrictive endocarditts
{2) chromic constrictive pericarditis
Congemtal heart disease does not seem a very strong possibility
A marked nght ventricular preponderance always suggests pulmonic
stenosis but such patients rarely reach this age without symptoms
The absence of conspicuous cyanosis or clubbing and the presence
of a Joud pulmonic second sound seem to eliminate this possibility
A patent interventricular septal defect 1s not Itkely m view of the
absence of the typical murmur and the marked right axis deviation
A shght septal defect may show none of the classic findings and 1f 1t
were the seat of secondary bacterial implants might concervably pro
duce thus clinical picture
Primary pulmonary hypertension results from obstruction to the
arterial blood flow and may be due to sclerotic changes in the arteries
emphysema pulmonary fibrosts or thrombosis of the pulmonary
artery A sequel to the hypertension 1s enlargement of the right ven
tricle which the evidence leads one to believe was present in this
case The pulmonic second sound 1s accentuated and the systemic
pressure 1s usually low with low pulse pressure as was also found
here The signs of failure are primanly those of failure of the right
ventricle with venous distention liver enlargement ascites and
edema
With extensive 1nvol of the pul ry arteries as in
‘Ayerza s disease marked cyanosis 1s a striking feature This 1s also
true 1n cases of diffuse pulmonary disease such as acute diffuse inter
stitial fibrosis Cyanosis was never an outstanding feature here until




72  HEART FAILURE

termunatly, and diffuse changes were never described 1n the lungs on
physical examnation or roentgenography

The possibility that this patient had recurrent pulmonary embo
Iism with the production of chronic pulmonary obstruction merits
further discussion There was a history of repeated episodes of chest
pam of a pleurtic type over a period of two years The first of these
appeared only a few weeks after appendectomy In the begmning
there was no assoctated dyspnea but this developed later In the
final episode after evidences of cardiac msufficiency had been pres
ent for some time there was dyspnea hemoptysis and jaundice In
January 1946 persistent swelling of the night leg developed followed
by a recurrence of the chest pain During the final phase of the 1l
ness 1t secms inescapable that the patient had pulmonary emboliza
tion This may have arisen from a cardiac mural thrombus but there
was better evidence of femoral venous thrombosts It seems worth
whle to discuss some of the clinical aspects of this problem at this
pomt Pulmonary emboli may occur without producing the typical
picture described 1n most textbooks They are now recognized by
symptoms and signs which were often regarded 1n the past as indica
tions of primary disease of the heart and lungs or as commonplace
complaints having no special significance One must use the evidence
from several sources to make the diagnosis Thoracic symptoms and
signs may be expected 1n about half of the cases Pam 1s the most
frequent symptom and 15 usually pleunitic in character, although 1t
may be substernal and accompanied by a sensation of smothering or
constriction Cough 1s less specific but 1s most significant when com
bmed with hemoptysis Dyspnea occurs 1n severe cases especally
when there are other evidences of right sided cardiac embarrassment
However orthopnen s usually conspicuously absent In the presence
of limuted cardiac function s 1n this man Jaundice often follows the
development of an area of mfarction

The symptoms and signs of thrombosis i the leg vemns should be
sought with particular care When there 1s no evidence to indicate that
the embolt arose from the heart There 15 no endeavor which pavs
greater rewards for diligence The signs are more easily seen against
a background of prelunmary routine observation by comparative
measurements of leg citcumference There may be some pain 1n the
affected leg and tenderness wiuch the patient locahzes deep i the
tissues The tendency to resist dorsiflexion of the foot 1s mportant
General symptoms such as unexplamned elevation of the pulse rate
and temperature are important X ray and electrocardiographic al
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terations may be helpful With such ards to diagnosis available the
correct diagnosis can be made 1 a surprisingly large proportion of
the cases by the alert chmcian
Unfortunately thrombosts in the vens of the legs or pelvis 1s not
always accompanied by evidences of venous obstruction It may be
quiet for long periods and only disclose 1ts presence by releasing
emboli These may develop 1n young active people who seem healthy
1 all other respects The story here 15 compatible with the concept
that this man had phlebothrombosts with multiple pulmonary em
boli The nature of the disturbance became obvious chincally only
with the onset of swelling of the nght leg and with the development
of progressive obstruction of the pulmonary arterial bed leading
finally to the clinical picture of severe right heart strain
Rarely prumary tumors develop 1n the heart chambers These are
usually seen 1n the left aunicle but a pnmary tumor mn the right
auricle could concervably explam many features of this picture Syn
cope after exertion may be due to sudden blocking of the auriculo
ventricular ortfice by the tumor However these tumors are unusual
are rarely seen on the right side of the heart and m this mstance
would not explain many of the other chnical features
Mitral vahe disease seems to be reasonably excluded by the absence
of the usual findings on cardiac examnation However the murmur
may be very localized and easily overlooked unless one hstens i the
precise area with the patient 1n the proper position
Tricusprd vahe disease sufficient to produce this degree of cardiac
change 15 very rare and 1s almost never seen 1n the absence of chmical
evidence of mvolvement of the mutral or aortic valve Mural thrombi
could form with resultmg pulmonary emboli or an acute superim
posed vegetative endocarditis could account for the later features It
should be pointed out that n patients with tricuspid stenosis the cir
culatory phenomena associated with inflow stasis  as seen 1 con
strictive pericarditis may occur These may be due not to myocardial
msufficiency but to mechanical obstruction and as a result they may
persist i spite of rest and digitalis Distinct peripheral venous pulsa
tion and Inver pulsation were not clearly present here and as has
been ponted out before 1t 1s dangerous to place reliance on ansculta
tory phenomena tn diagnosing tricuspid valve disease In the presence
of increased pulmonary resistance with right sided failure functional
tricuspid insufficiency may occur
The other major possibility 18 that this patient had coastrictne pert
carditis The chinseal syndrome produced by inflow stasis  due to
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" mabihity of the heart to expand normally ss fauly charactenstic
Dyspaea, enlargement of the abdomen, and edema of the feet are the
common symptoms Fever mght sweats and other features sdicative
of nfection may be prormnent if the penicarditis 15 due to tuber
culosts Two stgns are untformly preseat—enlargement of the kver
and engorgement of the jugular vems The size of the beart s usually
normal and murmurs are the exception Blood pressure and puke
pressure are low and there 15 frequently a paradoxscal pulse as 1n
this case Venous thrombosts and pulmonary emboh are not ustatly
seen and any marked axis deviation 1 the electrocardiogram would
be most unuswal To explam this one probably would have to pos
tulate Jocahized constriction about the pulmonary vems Polyserosiis
mught explam the recurrent episodes of pleurttic pam and form the
basis for the pericardsus If the patient had tuberculous percarditis
the termunal features with pulmenary mvolvement and hemoptyss
mught be on the basis of pulmonary tubgrculosts and not due to
emboh at all Tubercultn tests were negative and no tubercle bacillt
were found in the sputum

1 concene of this patient as having no primary disease of hus
heart The most logial reconstruction of this chmeal picture seems
to be as follows

Quiet phlebothrombosis developed sn 1944 probably after appen
dectonny followed by several small emboh which left no chinical resid
ual A large embolus occurred m December 1945 accounting tor the
first severe sudden attack of dyspnea Perhaps part of ths lodged 1
the auncle leaving a small ball vaive thrombus wihich after sudden
exertion blocked temporanly the aunculoventncular onfice result
g m sudden co'lapse

The venous thrombotic disease revealed 1ts presence m January,
1946 with pam and swelling of the nght leg

By tius tune the obstruction to the pulmonary vascular bed was
suffivient to result i ncreasing dyspnea and other signs of nght
ventricular farture

Subsequent embols produced frets because of the presence of
cardiac falure and the symptoms were aciotdingly more severc
With the Iast eprsode of infarction hemoptysis occurred The increased
red cell destruction in the | of a congested hiver lted 1n
Jaundice

The course of the siness and the marked nght ventricular pre
ponderance m the efectrocardiogram would lead one to expect
bypertrophy of the nght ventricle
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ANATOMICAL DIAGNOSIS (Autopsy No 20301} History of swelling
of mght leg Orgamized recanalized thrombus of mght femoral ven
Organized massive pulmonary emboh to nght and left mam pulmonary
artenies Old and recent infarcts of lungs Hypertrophy and dilatation of
night ventricle and auncle Chromic passive congestion of hiver pancreas
and spleen

The heart was slightly enlarged and globular 1n shape The right ventnicle
was definitely hypertrophied and dilated and the dilatation was most
apparent about the pulmonary conus Massive thrombus matenial filled
the man pulmonary artery There were wedse shaped rusty scars suggest
g old infarcts A large fresh hemorrhagic infarct bulged out posteriorly
at the fower part of the night upper lobe and a smaller fresh mfarct was
found 1n the nght lower lobe There was extreme nutmeg motthing of the
Tver

The section from the night femoral vemn showed a remnant of an organ
1zed lized thromb 1 denin In the mam branches
of the pulmonary artery there were old thrombt partly organized with
recanalization and hyalimzation There were a number of infarcts of vanous
ages 1n the lungs It seemed clear that the heart failure resulted from the
obstruction of the pulmonary arteries and that this obstruction represented
emboh from the femoral vem
SUMMARY This 35 year old male had recurrent episodes of pleuritic
pain begianing a few weeks after appendectomy More than a year later
he had an episode of severe paroxysmal dyspnea foflowed by an attack of
syncope with exettion Progressive right sided heart failure ensued and
swelling of the right leg developed Examination showed severe venous
hypertension signs of consohidation in the lungs a systolic murmur without
conspicuous cardiac enlargement jaundice hepatomegaly and ascites
Electrocardiography revealed mght axis deviation The patient had fever
and coughed up bloody sputum before his sudden death which followed 2
severe attack of thoracic pamm Autopsy revealed heart failure with nght
sided hypertrophy due to OBSTRUCTION OF THE PULMONARY CIRCULA
TION BY EMBOL! from the periphery The lungs showed infarets of vanous
ages During the past few years a number of cases of this type have been
seen 1n this climc
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(3261688 Furst admssion June 28 1942 to July 8 1942
Fmal admussion August 2, 1942 Died August 15 1942)

Trts 40-year old white mechanic was discovered to have Addison s drsease
while being treated for tuberculosts of the lumbar spwne in another hospital
Pellets of desoxycorticosterone were implanted and by vanation of salt
intake he was able to remain free of symptoms An X ray of lus chest taken
m May 1942 showed the heart and aorta to be nosrmal but revealed an
opacity near the horzontal fissure on the fght which was thought to
represent a small collection of flmrd There was thuckening of the plenra
at the night base

The day prior to admusston n June 1942 he developed coryza followed
by sore throat causing some difficuity m breathung but no chest pain He
began to vomit felt weak and drowsy and noticed numbness of hus feet
He was found to have a temperature of 104 pulse rate 110 respirations
22 blood pressure 13890 There was typieal Addisonian prgmentation
The pharynx was bright red but there was no exudate The uvula was
swollen and there were tender enlarged glands at the angles of the Jaw
Examinaton of the chest showed shight dinunution of breath sounds over
the nght lower lobe The heart was shightly enlarged to the left The

He remained for twelve days and showed rapsd improvement X ray
showed that the area of opacity previously described sn the mud portion of
the night lung had ded but sulf appeared to P snterlobar flutd
His blood pressure was 128/104 at the time of discharge

On Zuly 30 he noted some ederna of. the ankies and discontinued hus salt
mtake On August 2 he anoke with a sore throat and complamed of pamn
w the chest That evenng hus temperature was elevated and he had o
shalang chull The precordial pain gradually mcreased i severity
ﬁ;zgs(x)cn, EXAMINATION on admussion © T 103 6 P 1322 K 22 BP

The patient was thin and modetately dehydrated The phazynx was
lagected tonsis were moderately enlarged but there was no cxudate The
tungs showed dry wheezes at the bases and over the nght upper Jobe
antenorly but no most rales were heard The heart was normal to per
cussion No paiat of maximat tmpulse was seen or felt The sounds were

nolrmaldm character and there were no murmuts The Iner was not
enlarge

COURSE IN THE Hospirar,

The first sx days i the haspytal the
26
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patient s temperature ranged from 100 to 104 but after that there was no
feveruntila termmnal ise to 103 8 He was placed on sulfadiazine and given
sodwm chlonde and also adrenal cortical extract The second mornmng
the blood pressure had fallen to 70/30 the pulse was feeble and rapid
Intravenous saline and glucose were given 1n addition to large amounts of
cortical extract Two days after admission he became dyspneic and the
neck veins were distended Moist rales were noted at the nght lung base
Venous pressure was 260 mm of water He was digitalized rapidly and
placed 1 an oxygen tent The blood pressure gradually rose to 160/84 and
the venous pressure dropped moderately After a few days the dvspnea
became less marked and he was finally removed from the oxygen tent He
seemed better for several days but on August 13 complamed of a sharp
pain below the left mpple which was worse on mspiration The lungs were
clear and no new findings were described on physical examunation The
blood pressure was 118/70 The followmng day he vomited several times
and complarned of severe pleuntic pam a pleuro penicardial friction rub
was heard to the left of the sternum Blood pressure fell to 80/40 The
venous pressure began to rise the extremities became cold and the
breathing grew more difficult The heart sounds were distant and on
August 15 the patient died the temperature having risen sharply during
the Tast two days
LABORATORY DATA Hematocnt 36 sedimentation rate 14 mm per
hour 1cterus index 7 leukocytes 15800 Blood smear normal The day
following admission nonproten mitrogen wa 22 mg  chlondes 115
mEq €O, 541 vol % fasting blood sugar 67 mg ¥ refractive mndex 53
gm / protem Serum sodium on August 5 was 127 1 mEq and on August
10 128 8 mEq On August 14 serum sodium was 1358 mEq and serum
potassium was 56 mEq Cultures of throat venous blood and urine
tevealed no pathogenic orgarsms

On August 5 portable x ray of chest showed patchy clouding throughout
fower half of right lung ficld probably due to an acute pneumonic process
On August 10 the transverse diameter of the heart was markedly increased
both torght and left Aorta was shightly ditated Marked clearing of diffuse
process in night lower lobe There was stli clouding in mud portion of
nght lung field probably due to mterlobar flurd
Discussion Thus patient had adrenal insufficiency with the typ
1e1l elingeal picture of Addison s disease There 1s no certain way of
distmguishing climically between cortical nsufficiency resulting from
atrophy and that secondary to tuberculosts of the adrenals Tuber
culosis 1s responsible for destruction of the gland 1 about 70 per
cent of the pattents with hypoadrenalism There 1s rarely active pul
monary tubercul but an d 1nvol t of the gemto
urinary tract or of the bones and jomnts by tuberculosis 1s more com
monly seen This patient bad evidence of tuberculous disease of a
lumbar vertebra and also x ray findings suggesting a localized pleu
Titis with effusion which may also have been caused by the tubercle
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bacillus These facts not only help one in predicting the state of the
adrenals found at autopsy but may be helpful n elucidating the cur
cumstances responsible fos the final Addisonsan cnsis and death
[Pahcnts with Addson s disease react to stress poorly, and what 1
a normal mdvidnal would be a mmor ncident such as an upper
respiratory infection or a munor surgical procedure may result in 2
severe reaction culnunatig t a severe cosis which may prove fatal
despite the best avmlable treatment It has been observed that the
duration of hife 1s longer and these severe crises are less frequent i
patients in whom p1g 1on 1s an ding ct wtic, and
n whom asthenia and gastromntestsnal symptoms are less marked
Thus seems to be the case here and 1t 1s reisonable to assume that
some added factor or complicatimg disease was responstble for the
tinal fatal enisis
The nterest centers about the changes m the lung and about the
cause for the increase in the stze of the heart and the elevation in
venous pressure
There was no evidence of hypertension n etther the pulmonary or
systemuc cireuit to produce this sudden enlargement 1n carduac size
No murmurs were heard and there was no suggestion in the many
examinations of either valvular or congenstal heart disease
This leaves two main categories of heart volvement which must
be considered 1n more detatl—myocardius and pericardtis
The point of matimal impulse was never seen or felt duning the
tast admsssion but no gallop rhythm was present and the sounds were
sard to be normal tn character In addstion a plearo perscardial rub
was heard on one occaston This sequence of events might occur 1
the pancarditss of acute rheumatic fever, but onset of such an tfiness
at this age with nto preceding history of any of the manifestations of
the rheumate state would be unusual Acute myocarditis of unknown
etiology~so called Fredler s myocarditis—would be another posst-
bility and precordsal pain 15 often a promunent feature Howeser, the
evidence as outlined does not suggest myocarditis as a Ikely posst
bility with the possible exception of the hnuted tmprovement fallow
g admmmstration of digitalis The presence of pam and the quiet
precordrum suggest coronary occlusion but the onset was gradual
and the low blood pressure adequately accounted for by other
factors
There were many features compattble with the presence of a pen
casdial effusion There was precordial discomfort and a friction rub
washeard The venous pressure was high and the cardiac enlargement
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Table 3 Diseases Causing Involvement of the Pericardiam
1 Acute pericarditis with or without effusion
A Due to infection

1 Tuberculous

2 Pneumococcal

3 Staphylococeal
Tularemic
Brucella
Meningococeal
Scarlatinal
Acute benign (diopathic)
Amebic

Voo s

B Drseases of the rheumatic spectrum
1 Rheumatic fever
2 Systemuc Iupus erythematosus
3 Rheumatord arthritss
4 Penartenitis nodosa

C Metabolic or endocrine abaormahtses

3 Addison s discase
D Secondary to myocardial infirction
1 Coronary thrombosis
2 Coronary embolism
E Neoplastic or granulomatous disease mvasion
1 Carcinoma of lung
2 Carcimoma of stomach
3 Lymphoma
4 Sarcoidosis
5 Leukema
F Bemorrhagic pericarditis
1 Penetrating wound
2 Rupture of dissecting aneurysm

3 Raupture of mycotic aneurysm (subacute bactersal endocarditis)

4 Rupture of syphilitic aneurysm (sinus of Valsalhva)
Chronie disease of the peticardium

79

A Constrictive perscarditis (tuberculous  pyogenie nfection  cause un
known)

dary to fever)

B Adhesive pertcarditis

great to night and left In addition no point of maximal impulse could
be seen or felt Several possible causes of such a pericarditis with ef
fuston exist but 1n view of the presence elsewhere of lesions which
Were presumably tuberculous this seems the logteal cause The lesion
described 1n the regton of the horizontal fissure on the right probably

represented 1n old pleurntis also tuberculous in ongm Thus the ab
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sence of previous cardiac symptoms and the sudden appearance of
manifestations suggesting penicarditts with effusion m an mdnvdual
with Addison s disease and other probable tuberculous lesions suggest
the following diagnoses

(1) Bilateral tuberculosis of the adrenals with hypoadrenalism

(2) Tuberculosss of the lumbar spine

(3) Tuberculous pleuritss

(4) Tuberculoss of the mediastinal lymph nodes with tuberculons

perrarditis and fatal Addison s ensis

The lesions 1n the lungs which clearcd somewhat durtng his hospital
treatment were probably either the result of lobular pneumona or
Iess ikely congestive changes secondary to the cardrac msufficiency

SATOMICAL DIAGNOSIS (Autopsy No 17995) History of Addison s
for ¢ jcihed tuberculous fouus nght lower lobe of lung Fibrocaseous
Tessur, ¢ both au cnals Prgmentttion of skin Tuberculosss of 5t
Do e g, Orgnang tibrinous pericarditts with effusion Chrone
(-]
liver Polyserous effusions Pulmonary edema and
K‘O Produc yifigiazine treatment Casts 1 senal tubules and
re heard anéhight scarring of hver Marked generalized rens!
ther valvulgy o Horseshoe hidney Anomalous renalartenes
* _nd thymus  Chromophobe adenoma

mn “ategoryes of
eldﬂ"m‘o‘afdm »uril and the pentoneal cavities It
¥ s pe
Mpulse 45 nevey ¢ly obliterated by fibrous plenra!
rhythm v 4 pres encapsulated between the nght
<t In addy eI ty was distended wath 008!
1S sex 101 2 plegrdiym was sery thick The
tic fquence of event,date in places about San
o ever byt onset of g#0 calcified foct weT
o on 1o
'p :;’e'ala asgugy A1 O the mamt‘é’:z:u'egflm"’““h
o S \ao, 3 Shy’ ey, Myocardt;s of y fceatrant
o ey arditrs—. bra bad ts
C‘om’bl ks ey 88y o “ould be anggpe

u apy, Cre p, 710 Promyn,
by “cm‘,& 20y 1 "“rde"”“l €Nt feature Hoy e which extended

I
sey,

b

areT¥ sond Tho A eny! o ,:Emy"c"’dms 35 a likely 4 ST
) tery, )7 os
lofy (ﬁf’erof‘“%us f,,l“'nb.;?)% esl::ct ed improvement fof‘.rfd wu:;ﬂ“
T seignany Plagyy ey *erte "y ¢ OF Pan and the qucys D
ol ng Al pertery I Be onset wag graduajenh
onty 9 the Minye, Prog, ™ ag,, 1y accoy, ¢
ing 1y o Moy, Sterg du"n T nted for by otter ™ »
17,‘! ”11%“’4'1:1& thy or dIT),%g o, 4 ﬂ:’f

0, 4, W)

sl;,"o ucl/h 2, zfr"'hall,,r()“r up :': " ;he Presence of 2 pen :ng
170.9’2"" :"" /eu]z Of’/br:"g ad::e % mhon i fhction ryu
ot (00 g3 s g 4 N Cardac enlargemeny

S Casog ® Caye Yy thoyg 0 o

S S 15,058 1y Wiy "8h 1o 1mney

2 o€ my,. Obsc, * tude, i+



ILLUSTRATIVE CASES 81

a sore throat and p 1 pain which p dan Add crists
He improved lempomnly but de\eloped a pleuro pericardal friction rub
The venous pressure was elevated and cardiac enlargement was present
The clinical diagnosis was tuberculosis of spie adrenals pleura and
pericardium with heart failure due to pericardial effusion At autopsy the
pericardial sac was distended with clear fluid and there was a sterile FIBRIN~
OUS PERICARDITIS There was a tuberculous pleunisy and TUBERCU-
LOSIS OF THE ADRENALS Review of 20 cases of Addison s disease autop

sied at the Johns Hopluns Hospital has revealed four cases with a stenle
pencarditis of this type the precise cause of which 1s not known
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(4230818 Admutred November 8 1942
Died November 12 1942)

Tis 30 year old Negro laborer complaned of shortness of breath of fout
weeks duration At age of 14 he bad gonorrhea At age 17 his Wassermann
was posinve and he recesved 12 arm and 12 hap mgectsons He was hos
prtaiszed sn 1935 because of & stab wound 1n the left chest following which
2 pncumoxhomx developed The heart was normal wn stze and RO muECmMUIS
were described
He had no further difficulty unul Apnt 1941 when a dull aching pain
developed in the Jower abdomen At thi time he had a cold with sore
throat He then began to have migratory achung in his jomis There was
no local swelbng of any jomnts at this tume Within a brief persod he
developed progressive dyspnea on exertioft and then at rest This was
followed by orthopnea aud bouts of nocturnat dyspnea He gradually
became edematous and was first admitted May 29 1941 He was orthop
nerc dysp and mod 1y oy These was edema of the Jegs and
ankles Signs of fluid were present at the nght hung base and there were
most rales throughout both lungs A systolic thnlf was noted at the apex
The heart was markedly enlarged to percussion and systohc and pre
systolic murmurs were described at the apex The pulmonic second sound
was very Joud The blood pressure was 100/75 The hiver was moderately
enlarged There was a positive serologse test for syphilis White count was
rormal as was the sedimentatson rate Unine showed albumin white cells
accasional red cells and casts Venous pressure was 175 mm of water He
was placed on bed rest and limited fluds and was digitabized Sero
21 fimd was with from the right pleural cawvity Electro
cardiogram showed a rate of 67 with low voltage 1 the three standard
feads T1 was soelectne T2 mnverted T3 low and upnight It was thought
that these changes m the absence of digrtahs admmsiration indreated
myocardsal damage X ray of the heart revealed enlargement of the cardiac
shadow 1n all diameters
He responded well to treatment and a few days after admission showed
no evidence of salvular disease After discharge he contmued to have
evidence of cardiac asufficiency with dysprea edema extrasystoles
cough and upper abdominal discomfort In October 1942 he was noted
to have auncular fibrilation The liver was markedly enlarged ot this time
‘n.le fungs v.:re"dca‘r and there was no edema One week before the final
be ped P dial pasm wath radation to
2
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both shoulders and some migratory arthralgia The day before admission
he became nauseated vomted and developed a sore throat

PHYSICAL EXAMINATION on admission T 102 P 132 apical 128
radial R 36 BP 100/80

The patient was sitting up 1n bed in considerable respiratory distress

There was a cough productive of small amounts of blood tinged sputum
There was no cyanosis or edema The pulse felt very weak There was
marked distention of the neck veins Pupils were small equal and shghtly
wrregular Fundi were normal There was dullness to percussion at the night
base posterorly and 1 the night avila with diminished fremutus and voice
sounds There were many moist bubbling rales at the right base and finer
crepitant rales at the height of mspiration over the remander of the nght
chest The apical impulse was qute forceful diffuse rapid and irregular
There was a systolic thnll at the apex There was a diastolic shock mn the
pulmonic area The heart was enlarged to the left with marked enlarge
ment in the region of the pulmonic conus The sounds were loud P was
accentuated There was a loud systolic murmur best heard 1n the mitral
area A mud diastolic murmur was heard m the same region P, was split
The cardiac outlne did not seem to change with change 1n position The
hver extended 5 fingerbreadths below the costal margin There was no
ascites Knee and ankle jerks were sluggish

COURSE IN THE HOSPITAL The patient was continued on digitalis
given ammontum chlonide and also treated with quinidine The auricular
fibnllation contmued On the third day he became drowsy and unrespon
stve and the area of cardiac duliness had increased He was cyanotic and
definitely 1cteric The venous pressure vaned from 240 to 260 mm water
The heart sounds became poor 1 quality Temperature wiuch was 102
on admission fell to subnormal On the fourth hospital day he was
completely comatose and his cardiac thythm was regular The blood
pressure remained 10 the neighborhood of 95/70 The signs of pulmonary
edema creased

LABORATORY DATA Blood serologic test for syphtlis positive Spe
cific gravity of the urme was 1020 with 3 plus albumin numerous white
cells an occasional red cell and rare cellular and granular casts Hemo
globin 152 gm  hematocrit 50 1cterus index 20 Leukocyte count 11 600
with marked shift to the left Nonprotein mtrogen was 62 mg 4 rising to
90 mg / before death chlondes 962 mEq COj-combining power 149
mEq on admission 18 3 before death total serum protemn 6 85 gm ,
setum bihirubin 16 mg / direct reaction Blood culture was stenle
Throat culture yrelded normat throat flora with a predomnance of
7 Elect d on N iber 9 Rate approumately
100 totally irregular rhythm QRS duration 0 10 sec Tendency to left
axis deviatton QRS voltage quite low Ventneular complexes abnormal i
shape suggestng onigin of the ventricular thythm from an idioventricular
focus Auncles fibnllating

DiscussioN The basic problem 1s to determine the cause of the
heart disease which led to death from cardiac msufficiency At no
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time did the patient have systemuc hypertension and congemtal
anomalies can be ruled out by the normal cardiac findings 1n 1933
All of the evidence here although the differentiation 15 often diffi
cult suggests that the increase 1n heart size was the result of dilata
uon ratber than percardial effusion There may have been some
increase in perscardial flmd but the course of the illness suggests that
this was not the important factor in the production of the cardiac
fatlure There may have been secondary pulmonary hypertension as
a consequence of mitral valve disease or multiple pulmonary embols,
but the facts do not lead one to suspect that elevation of pressure i
the lesser circulation was the basic factor
1t 1s often difficult to decide whether there 15 structural disease of
the valves There were no murmurs described here which would allow
one to say confidently that there was valvular disease there was no
typical change in the quality of the pulse no characteristic configura
tion of the heart or striking preponderance of the night or left ven
tncle Associated mamfestations of disease are always important con
siderations and there was a story of migrating polyarthritis although
the jomnts were apparently not red or swollen It 1s important to
remember here that the signs of valvular disease disappeared almost
completely when the patient recovered from the imitial bout of cardiac
nsufficiency and that active rheumatic fever of this severitv appear
g for the first time at such a late age would be unusual although
the diagnosis of rheumatic heart disease wWas made consistently bv
those who saw the patient on the wards
Stnce the cause of the heart failure does not seem to fall into any
of the five categories discussed one may assume that the patient had
some type of myocardial disease This 15 supported by the course of
the illness the massive cardiac enlargement with low pulse pressure
and the electrocardiographic changes
The causes of myocardal disease may be divided mto five mamn
categories as outlhned 1n Table 4
Of the inflammatory diseases reasons have already been given for
the exclusion of rheumatic fever The other possibility 5 syphilis
which will be discussed presently In the other categorses the only one
which seems to need further discussion 1s coronarv arteriosclerosis
Arteniosclerotic heart disease 1s quite unlikely The age of the
patient the absence of any evidence of arterial disease and the char
acter of the symptoms are all strong points agamst 1t In the presence
of a posttive serological test syphilis seems more likely as the cause
than Fiedler s myocardius Not mfrequently, i syphilitic patients
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Table 4 Classification of Diseases Which Involve the Myocardium

(Modified after Hamman)
1 Infections which may produce myocardial lesions
a Rheumatic fever e Tochmosis
b Typhus fever f Sarcoidosis
¢ Diphtheria g Fredler s myocarditis
d Syphilis
21 or hyp to chemucal sub. or drugs
a Digitahs ¢ Sulfonamides

b Strophanthus

3 Dusease due to nutrtional defects or changes in the circulating blood
a Benberi
b Sickle cell anemia

4 Changes secondary to madequacy of the blood supply to the heart muscle

a Coronary atteriosclerosis ¢ Narrowing of coronary ostia due to
b Coronary embolism syphilis
5 Myocardial mvolvement 1n the course of certa systenic diseases
a Primary amylowdoss d Perartenitis nodosa
b Museular dystrophy ¢ Systemic lupu erythematosus
¢ Scleroderma f Hemochromatosis

who di¢ of heart failure without evidence of aortic or coronary wnsuffi
clency there may be infiltration throughout the heart with a fine
interlacing net of fibrous tissue These may be the only lesions found
to explain the great enlargement of the heart and its farlure Although
1t 13 difficult to demonstrate spirochetes m such cases everything else
seems to point clearly to the myocardral lesions being due to syph
ilis The following features of syphiline myocarditis as observed 1n
other cases fit well with the observations in the present case
(1) The patient should have other evidence of syphulis
(2) The age of the patient 18 usually around 40 years or less while
artenosclerotic heart disease usually comes on at an older age
(3) The heart 1s greatly enlarged there may or may not be a
systolic murmur
(4) Conspicuous 1 most cases 15 a low pulse pressure
(5) Once myocardsal sufficiency develops there 1s never a really
satisfactory recovery
(6) Transient hypertension 15 frequently observed during the
periods of severe failure sudden death 1s common
The jaundice 1n the present case was probably the result of pul
monary farction n the presence of a liver which had long been
functionally impatred by chronic passive congestion The renal mnsuffi
ciency seemed to have been a part of the chronic passive congestion~
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and circulatory collapse The fever and shght leukocytosis were prob
ably the result of pulmonary infarction or lobular pneumonia

ANATOMICAL DIAGNOSIS (Autopsy No 18110) History of syphihs
(posttive Wassermann) Diffuse myocardial scarnng Cardiac dilatation
and hypertrophy Chronic passive congestion of lungs liver and spleen
Jaundice Hvdrothorax Hydropercardium History of auncular fibrilla
tion  Mural thrombi 1 nght and lkft auncular appendages Healed
tuberculous complex left apex Lobular pneumonta

The left pleural cavity contamned 200 mi of yellow flud and the right
about 400 ml The pericardial cavity contamed 200 ml of sctene fluid
The heart was greatly dilated and slightly hypertrophied and werghed
430 gm

Microscopic sections revealed diffuse very fine scarring precisely like
that seen i numerons other cases here n assocration with syphlis In the
present case no fresh lesions were seen but mn at least one other previous
case fresh lesions with necrotic fibers and mononuclear cell infiltration
were found together with the diffuse scarrng There was nothing that
suggested rheumatic mfection and snce these cases always occur
syphulitics 1t 1s reasonable to ascribe the damage to syphilis even though
spirochetes cannot be demonstrated
SUMMARY Thus 30 vear old laborer known to have syphilis since the
age of 17 developed progressive cardiac and died 18 months
later There were signs of both night and left sided heart fajlure Con
spicuous murmurs were present dunng fallure but disappeared with
mmprovement Auricular fibnlfation developed The heart was enormously
enlarged the pulse pressure was low and the sounds were of poor quality
The vanous causes of myocardial disease were considered and a simple

1 of them was p d SYPHILITIC MYOCARDITIS Was cOn
sidered to be the best chinucal diagnosts Autopsy revealed fine diffuse

myocardial scarnng which has been encountered 1n numerous other cases
of syptulis
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(#130132 Admitted March 14 1945 Died March 14 1945)

THis 15 year old white Jewish schoolboy complained of cough sore throat
and soreness of the neck of two days duration swelling and tenderness ot
the left ankle for six days and shortness of breath and weakness for 18
hours

Dunng infancy he became obese and subsequently mamfested the
mental and physical retardatton characteristic of true Frohlich s syndrome
for which he was gven various androgenic and folhicle g mate
mals At age 6 after having measles he developed polyarthntis and a
diagnosts of acute rheumatic fever was made He was placed on salicylates
and after a month his symp PP d On thereafter
shight enlargement of his heart was noted and a soft systolic murmur was
heard 1n the mitral area

In January 1938 the heart was described as enlarged to the left P
was louder than A; BP was 90/60 He was hospitahized mn November
1939 with a di of probable fever A systolic cardiac
murmur was described

One month before tus final admssion he developed an eruption over the
trunk which was accompanied by fever and sore throat The local physt
clan made a diagnosts of measles but suggested the possibility of scarlet
fever The boy recovered uneventfully and was well unti 10 days before
admussion when he developed an upper resprratory mnfection which lasted
a few days Six days before admisston he complained of swelling and pain
1n the nght ankle which slowly subsided He contmued to have soreness
of lus throat and a feeling of stiffness 1n hus neck On the evenimg of admus
ston he became short of breath and was found to have a rapid pulse rate
with normal temperature
PHYSICAL, EXAMINATION on admission T 1004 P 158 R 48 BP
156/95

The patient appeared acutely1ll and coughed occastonally but produced
no sputum The skin was flushed He was a short oddly proportioned fat
boy with infantile hands and feet The obesity was distributed over the
upper thighs the hips and the lower abdomen The eyes were normal i
appearance and the fundi showed no changes The tonsils were large and
the pharynx was diffusely inflamed There was edema of the pharyngeal
walland uvula and a patch of white exudate on the nght tonsil Numerous
small soft lymph nodes were palpable in the anterior cervical region but
there was no generalized lymph node enlargement Respirations were
labored with grunting expiration There was dullness to percussion over

87
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the night upper lobe antenorly and posteriorly The left lung was resonant
throughout Over the arca of duliness many fine and coarse tales were
heard which did not disappear after cough The breath sounds were
bronchual 1n character A fant cardiac mmpulse was present n the 5th
interspace to the left of the mpple line There appeared to be no enlarge
ment of the heart to the night The heart rate was very rapid but the shythm
was regular A presystolic gallop rhythm was heard at the apex In thus
area there was a high pitched rather loud systohc murmur late 1n systole
Duastole was clear There was a mimmal amount of edema of the legs
The hiver was palpable 3 fingerbreadths below the costal margin There
was sparse growth of pubic hair femimimne 1n distribution and the pems
was small The testicles were atrophic The neck was supple

COURSE IN THE HOSPITAL The pulse rate remained rapid and cya
nosts developed The prel y diag was lobar p for which
pemcilin was given The patient became progressively more cyanotic
despite bemng 1n an oxygen tent He was very apprehensive On one occa
s1on he suddenly became mtensely cyanotic and the chest filled with coarse
bubbling rales thought to be due to acute pulmonary edema He con
tinued to cough up more frothy sputum and to become progressively more
cyanotic He vomted at ntervals and his respirations became wregular
He ded a few hours after admission

LABORATORY DATA Hemoglobmn 114 gm  leukocyte count 21 000
sedimentation rate 32 mm per hour nonprotemn mtrogen 49 mg%
chlonide 97 mEq /L COs-combining power 23 mEq Throat culture
heavy growth of beta hemolytic streptococcus blood culture sterile

DiscussioN Before discussion of the various aspects of the final
iliness in this case 1t may be satd that the patient was constdered by
competent endocrinologsts to have the typicat features of Frohlich s
syndrome

1t seems quute evident from the course of events that this patient
did not have a simple lobar pnewmonta The rapid fluctuations m the
cyanoss the evidence of pulmonary edema the hepatomegaly the
gallop thythm and extreme tachycardia suggest heart falure due to
acute disease of the myocardum

Many acute infections are associated at one time or another with
acute myocarditts due ether to direct mnfection of the myocardium
or to a toxin produced by the mfecting orgamsm One must always
constder a diphthenitic etiology when the onset 1s sudden and pre
ceded by a sore throat as 1n this case It 1s true that hemolytic strep
tococer were cultured from the throat but these organisms often
coeust with diphthena bacillh However the joint manifestations and
the pulmonary consolidation would have to be explained on another
basts  Acute sdiopathic myocarditis—so called Fiedlers myocar
diis—must be considered but 15 very rare and 1n contrast to other
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types 1s frequently associated with rather marked precordial dis
comfort

The clinieal prcture mto which this case seems best to fit 15 that
of a fulmmating acute rheumatic fever There was a history of pre
vious migratory polyarthritis followed by questionable cardiac m
volvement There had been a recurrence of the jomt mvolverent
several years after the imtial episode The patient developed a sore
throat and had a rash which was thought to resemble scarlet fever—
a not uncommon precursor of active rheumatic fever This was fol
lowed by acute pamn and swellmg of the nght ankle and the final
illness for which he was admitted to the hospital I'his diagnosis
would provide a logical explanation for both pulmonary and myo
cardial involvement

In acute rheumatic fever sudden pulmonary consohdation may
occur as frequently n the upper as 1 the lower lobes There may
be frothy blood tinged sputum with progressive mvolvement of the
Iungs and a picture resembling pulmonary edema ending mn death n
a few hours The pulse rate 1s rapid and a leukocytosis 1s present
as here

Bronchopneumonta due to the beta hemolytic streptococcus 1s not
rare as a comphcation 1n rheumatic fever It seems unlikely that 1t
would have been as fulmunating as in this case without more systemic
evidence of an acute mnfection and without bactererma

Acute rheumatic cardtis 1s uswally @ pancarditis with mvolvement
of the pers myo and endocardium In thus case no pericardsal fric
tion rub was heard The evidence, of cardiac farlure and the gallop
rthythm without pre existing hypertension are 1n support of myocar
dial disease There was a systolic murmur which according to all ob
servers camne late in systole This ts almost always indicative of organic
nutral insufficiency rather than a functional murmur

The anemua was not great but taken together with the fever and
cardiac murmur 1t ratses the question of bactenial endocarditis The
blaod culture was stenle and there was no evidence of embohism
This disease alone would not be expected to produce this fulminating
process

Postulating an old and fresh rheumatic myocarditis one must con
sider the additional possibility of a pulmonary infarct However ex
tensive consolidation would be unusual 1n such a process at this early
stage so one would favor the diagnosts of

Acute rheumatic fever with acute myocarditts and cardiac failure
and rheumatic pn(,umoma
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ANATOMICAL DIAGNOS!S (Autopsy No 19390) Ulcerative purufent
tonsilliis Acute rheumatic endocarditis (feft auncle and mutraf valve)
rheumatic myocarditis and small infarct like necroses rheumatc pneu
momtis Acute philebitis of efferent veins of liver Acute nephnitis Acute
splemic tumor with necrosis i Malpighian bodies Pleural effusion Pul
monary edema Cardiac dilatation Obesity (Frohlich type) Hypoplast
of undescended testis

The heart was a little ditated The valves all fooked normal except the
mitral which was shightly thickened and showed along the line of clo ure
a row of rh tic veg The lungs were firm and rub
berv aud there were many rusty colored hemorrhages on the pleural
surfaces The lungs had a uniform reddish brown color and were edema
tous

The hearst lesions were typical especially the fresh lesion 1n the endo
cardium of the left auncle the mral valvulitis and the Aschoff bodues
and diffuse cellular mfiltration in the myocardium There were also queer
focal myocardial lesions with areas of necrosts and wfiltrating polymor
phonuciear and mononuclear cells suggesting small nfarcts No vascular
lesions were found to explain the pathogenesis of these areas There was
some pulmonary edema and small patches of alveolar hyaline necroses
with infiltrating polymorpbonuclear cells typical of so called hypersenst
tve  poeumonitis The kidneys showed an'early cellular glomerulitss The
glomeruh were avascular and contained many 1ntercapillary polymerpho
nuclear cells Permission for examination of head was not granted
SUMMARY This 15 year old schoolboy with Frohlich s syndrome had
a polyarthritis following measies at age 6 One month before entry he had
an eruption thought to be due to scarlet fever recovered uneventfuify and
then ten days before ad developed a rapidly progs liness
with sore throat cough ankle swellng and dyspnea On admussion he
was found to have fever tachycardia and respiratory difficuity There was
anexudatie pharyngitis signs of pneumonitis a presystolic gallop rhythm
o apical systohic murmurhepatomegaly and mimim) penpheral edema

e pprel became prog; ely more cyanotic and 1n
spite of p 1on the put 'y signs d presenting
the picture of is and pul y edema Lab y examma

P
tions fevealed some anemia elevated sedimentation rate and leukocvtosis
Beta hemolytic streptococer were cuftured from the pharynx

It scemed evident that the putmonary mamfestations were not due to a
simple prenmonitis but were only one eventina rapidly progressive iness
wath evidence of heart failure due to myocardial ivolvement In view of
the past fustory of rt fever the g fect
the endence of arthnitis the type of cardiac involvement the anemta and
the leukocytosss a dagnosis’of acute RHEUMATIC FEVER WITH ACUTE
MYOCARDITIS and rheumatic pneusmonta was made This was substantrated
by the autopsy findings
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(44444860 Admitted December 5 1947 Died December 6 1947)

This was the fifth admission of this 50 year old Negro laborer a known
duabetic who was brought 1 unconsctous In 1934 he was admitted for
the first time 1n drabetic coma with questionable lobular pneumonia The
following three admissions n 1935 and 1936 were all necessitated by
acidosts resulting from failure to take sulin In 1934 he had a transitory
hemsplegia during an wsulin reaction It was stated that he was a mld
diabetic and only small amounts of msulin were required to lower hus
blood sugar dunng acidosis

Ten days before the final admisston he developed a shaking chill followed
by headache His local phy d p and placed lim
on a sulfonamde  Six days before he developed headache and
some stiffness of the neck He was fevenish lost his appetite and three
days later had a temperature of 101 He continued to take mnsulin but ate
poorly Two days before admisston he was given an additional 40 umits of
protamune zinc msulin  Further insulin was given on December 4 Follow
tag the last dose he began to perspire freely respirations increased in rate
and he became extremely restless After this he grew progressively drowsy
and became disoriented and finally completely unresponsive
PHYSICAL EXAMINATION on admission T 98 P 100 R 32 BP
90/80

The patient was comatose with cold clammy skin and Cheyne Stokes
respirations The extrerities were very spastic and extended Neck was
supple The pupils were small and reacted to light The heart was shightly
enlarged to percussion the sounds were of fairly good quality the rate
was rapid the thythm was regular There were a few sticky rales at both
lung bases The abdomen was held very tensely and the iver edge extended
2 fingerbreadths below the costal margin
COURSE IN THE HOSPITAL The patient responded immediately to the
adminsstration of glucose ntravenously The rgidity of his extremities
disappeared and respirations reverted to normal thythm The skin became
warm and he regained consciousness but remained disorented The blood
pressure was 125/70 Neck veins were distended Cardrac rate was rapid
There was no sigmficant cardaac enlargement and no definite murmur
was heard Ewidence of pulmonary edema was noted as well as the rales
Ppreviously descnbed Abdominal wall in the upper portion remawned rigid
Neurologlcal examination was within normal Limits It was thought that
he was probably still i mild hypoglycemsa because of the large doses of
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protamne zinc ansulin and that fus abdominal symptoms mught be related
to some cardiac msufficiency He was given digitoxin and further treatment
with 1ntrayenous glucose The mosst rales disappeared but signs 1n both
sides of the chest supgestive of lobular pneumomia persisted He became
more and more disoriented The respirations grew rapid and shatlow with
expiratory grunting A short while later lus respirations ceased
LABORATORY DATA Blood serologic test for syplulis negative
Red blood count 4 5 millon hemoglobin 14 5 gm  sed 1on Tate
32 mm per hour Lenkocyte count was 8 100 op admisvion but rose to
17000 before death with predommance of polymorphonuclear cells
Unine exammation was negative except for clumps of white blood cells
and moderately large amounts of sugar Sulfadiazne level on admission
was 48 mg% Blood chemical studies showed nonprotein mtrogen 73
mg% sugar on admission was 26 mg ¥ rsmg before death to 328,
chlondes 95 mEq €O, combimng power 25 4 mEq Flectrocardiogram
showed a sinus tachycardia with a rate of 136 There was a deep 51
T wave was mnverted 1n lead 1 and in chest leads 1 and 5

DISCUSSION Thus diabetic patient had at least two previous hos
pital ad for acute pul y infections The story of sudden
onset of a febrile rilness with a shaking chull followed by the develop
ment of sgns at the bases of both lungs suggests that he had bilateral
lobular pneumonia There 1s little evidence ta support the view that
a chronic pulmonary disease such as bronchiectasis formed the back
ground for repeated attacks of lower lobe pneumomtis One has to
bear i mind that drabetic patients may suddenly develop active pul
monary tuberculosis but the onset with chill and the locahization of
the signs 10 both lower lobes are points against this possibility

Thus patsent had refatsvely mild diabetes and required hittfe nsulin
to fower hus blood glucose during bouts of acrdosis His Jocal phy
sician appreciated the danger of acidosis tn the presence of a probable
mfection but the therapy was too vigorous and the patient entered
the hosputal in hypoglycere shock wath low blood pressure and nar
row pulse pressure and with generalized spasticity It should be em
phasized that fypoglycenua may give mise to symptoms of nervous
system dysfunction This reflects the fact that glucose 1s the mam
source of energy for the central nervous system Its oxidation 1s an
mtegral part of the brochemical process which supplies oxygen for
the hghly spectalized braun tissue hence the effects of severe and pro
longed hypoglycemia may be similar to those of anowa If actual
fissue damage oceurs symptoms may persist Jong after the blood
sugar lesel has returned to normal and may be irreversible

Duabetics of the age of this patient are very likely to have arterio
sclerosis, often 1n the cerebral and coronary vessels The resulting
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reduction m the blood supply to the bram or heart may cause no
symptoms under ordwary circumst inces but when the anovc effects
of a severe and prolonged hypoglycemic reaction are superimposed
then Iocal tissue damage may result It 1s an important chmcal fact
that 1n elderly diabetics an msulin reaction 1s likely to precipitate a
cerebral vascular accident or myocardial infarction The Jatter event
may well have oceurred 1 this patient since cardiac msufficiency de
veloped without prior evidence of cardiac disease The sudden death
might then have been the result of (1) a cerebral embolus from a
mural thrombus, (2) rupture of the ventricle, or (3) development of
a fatal arrhythma such as ventricular fibnillation If there was pre
existing coronary atherosclerosis mfarction of an extensne degree
may have developed during severe hypoglycem2 without total occlu
sion of the vessel by a thrombus

There 15 at least one other possible cause of this patient s sudden
death—potassium deficrency Diabetics with an mfection who have
been poorly regulated and are approaching acidosis lose large
amounts of potassium Moreover the administration of glucose
sulin and epmephnne 1s followed by a depression of serum potas
stum In drabetic acidosis sudden death may result from hypokalemia
It 15 also of some interest that lowenng of serum potasstum during
msulin shock by 1ts depressant effect on neuromusculir activity may
mask the typical effects of hypoglycemia Rather strikung changes 1n
the § T segments and T waves appear in the electrocardiogram with
hypokalemta No such changes were evident here and 1t seems un
Iikely that potassium deficiency was the cause of the sudden exitus

Extremely sudden death as occurred here 15 1n almost every nstance
due to some disorder of the circulatory apparatus The three types
which one must consider are (1) sudden stopping of the heart ven
tncular fibrillation (2) hemorrhage and (3) artenial embolism or
thrombosis

For the reasons outlmed 1t seems most probable that this pattent
had a myocardial infarction

ANATOMICAL DIAGNoSIS (Autopsy No 20953)  Hypersensitive reac
tion to sulfonamde (7) Diffuse myocardiis with eosinopluls Focal
necrotizing, mnflammatory lesions 1 kadneys Diffuse acute pancreatitts
with easimopluls Acute splenic tumor with eosimopluls History of diabetes
mellitus with recent hypogly reaction Arteriosch of aorta and
coronary artenes Otgantzng thrombosis of left antenor descending
coronary artery Orgamized mfarct of apex of left ventnicle Fresh mural
thrombus 1n left ventnicle Focal fresh myocardial infarcts Recent mfarct
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of kidney Pulmonary edema Bilateral hydrothorax Embolus m small
pulmonary artery Recent pulmonary infarct Mild generalized arteriolo
sclerosis

The heart weighed 390 gm Al the coronarnes were markedly sclerosed
and the fumina greatly encroached upon A large branch of the feft descend
ng coronary was almost P luded and d
atteriosclerotic plaques At the apex of the heart the muscle was greatly
thinned out and showed some transiucent areas of scarmng

Microscopreally there was a myocarditis pancresttis and focal lesions
of the kidneys strongly remimscent of the lesions seen in cases of hyper
sensitive reaction to sulfathsazol with penartentis nodesa The conspicu
ous hulia 1n the dnal p and splemc ceflular infitra
tions was noteworthy Arteriosulerosts 1n the heart was out of propottion
to that 1n the other organs The coronarv thrombus and the apical myo
cardial anfarct each appeared several weeks old Pulmonary edema ard

h dered to be evidences of cardiac fmture The heart

y were
showed areas of 1 il m the m d There was
alsa scarting of the left ventricle with diffuse round cell and polymorpho
nucfear 1nfiltration about the scars An interstthal myocarditss exsted
There were also multiple new mfarcts and a farge mural thrombus The
feft coronary artery was completely occluded by a fresh thrombus
Sonuary  Thus 50 year old duabetc had had 2 transient hemplegia
dursng hypoglycenua m the past Ten divs before death he developed a
puimonary nfection and was treated with a sulfonamide Two days before
admission he was still febrile and was given a farge dose of protamoine zinc
msulin which precipitated hypoglycemic coma After the admimstration
of glucose he impraved but signs of cardiac msufficiency became evident
The relationstup of hypoglycemic reactions to the development of vascular
episodes 1 the diabetic patient was discussed

Autopsy revealed coronary artenoscl: with an old th bus and
apical wnfarct Tn addition there was a SULFONAMIDE RFACTION WITH
FOCAL MYOCARDITIS and 2 fresh coronary thrombus with widespread
MYOCARDIAL INPARCTION
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(3£1875,1 First Admission November 15 1939 to
November 30 1939
Final Admissicn December 2 1939 Died December 2 1939)

Ts 67 year old broker complained of shortness of breath and dizzmess
of three months duration One brother died at age 60 of arteriosclerosis
and another at age 47 of rheumatic heart disease The patient had mflam
matory rheumatism at age 27 with a migratory arthritis lasting for three
months

In May 1939 while trying to calm a horse he had a dizzy spell which
lasted several munutes After this he had numerous such spells of short
duration most of which occurred m relation to exertion He noticed
increasing dyspnea on exercise and an occastonal feeling of substernal
oppression particularly after exertion In 1937 hus systolic blood pressure
had been recorded at 140 After May 1939 1t varied between 102 and 130
PHYSICAL EXAMINATION on admussion T P R mnormal BP
130/86

The patient was lymg comfortably i bed Arcus semibis was noted
Pupillary reactions were normal The retinal vessels were tortuous and
narrow The tongue was shghtly red There was dullness to percussion
with partial suppression of breath sounds and tactile fremitus at the nght
base No adventitious sounds were heard The heart was slightly enlarged
the lIeft border of dullness extendmg 11 cm 1n the 5th mterspace and the
nght 4 cm 1n the 4th interspace No cardiac impulse was visible or pal
pable The rhythm was regular The first sound at the apex was poor
quality There was a lugh pitched systolic murmur at the apex The aortic
second sound was louder than the pulmonic second sound The pulses
were equal and synchronous The radml vessels were thickened and
tortuous The Liver and spleen could not be palpated There was moderate
clubbing of the fingers sacral edema was noted The dorsalis pedis pulsa
tions were palpable The prostate was slightly enlarged The neurological
€xamination was normal
COURSE 1N THF HOSPITAL The patient was placed on digitalis and
developed some nausea and anorews The dose was reduced but these
symptoms persisted and the digtalis was discontinued A muld diwresis
followed each of three myections of a mercunal The nght pleural cavity
was tapped and on two occasions a total of 900 ml of a transudate was
withdrawn The blood nonprotein nitrogen rose from 34 to 64 mg ¥/ At
rest 1n bed the blood pressure fell to 100/60
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LARORATORY DATA Blood serologic test for syphiliy was negative
Hematocrit was 37 8 T eukocyte count 6 400 with 69, polymorphonuclear
cells Unne cxamnation showed a speaific gravity of 1 012 albumua 1 plus
Microscopie examination revealed a rare red cell and 4 to 5 white cells per
fugh power field Blood cholestercl was 259 mp ¥, Venous pressure was
16 cm of water Phenolsuifonphthatern test of renal funs tion showed 657
excretion 1 2 hours X ray of the chest on Novemter 16 showed an
enlarged Teft ventncle Aorta was normal m size and shape A pleural
effusion was noted at the nght base The tungs were described as clear
‘Electrocard on B ber 16 showed norma: sinus rhythm T1
was 1soelectnc T2 and T3 were upnght There wa low voltage of the
QRS complex 1n ol leads A first degree heart block was present with a
P/R mtenval of 023 sec The record was interpreted as sndicative of
myocardial damage
SUBSEQUENT COURSE After discharge dyspoca was persistent and
the patient d1o Yam of On December 2he collapsed
and was unconscious for a penod of several nunutes There was marked
nausea with voming bust no locabized pam The patient was agum hos
prtabzed
PHYSICAL EXAMINATION on r¢ admussion T 95 P 60 BP 9880
The patient was cvanotic and fespuations were Cheyne Stokes He
became progressively more cvanotic and died withun a fes munutes after
d An electr diogram was obtymed which showed the thythm
1o be grossly irregular with a ventricular rate varymg from 30 up to well
over 100 No two complexes had the same appearance and they were
ansing from different foci m the ventrule

Discussion One must decide what led to the development of
heart failure and also what event was responsible for the acute sudden
episade which was quickly followed by death

It seems bikely that some type of myocardial disesse was present
No valvular lesions were noted There was no history of systemic by
pertension nd none of the cardinal sius of pulmonary hypertension
were present No evidence of pericardial disease or of a congenstal
malformation was elicited Thus onu 18 left with some myocardial
disturbance as the only feastble explanation The facts support this
conclusion the heart sounds were of poor quality the blood pressure
was low with a rather narrow pulse pressure and no precordial 1m
pulse was visible or pafpable Furthermore, the electrocardiographic
findings supported this diagnosis In the absence of any evidence of
syphiis and in the presence of artenosclerone changes i the pe
nipheral and retnal vessels, 1t seems reasonable to assume that the
cardiac disease resulted from arteriosclerosis of the coronary vessels
The chnical course of the sliness prior to the patient s adnussion to
the hospital 15 consistent with this view The low blood pressure 35
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suggestive of primary amylowd disease, which may mnvolse the myo
cardium extensively as well as the muscular coat of the smaller ar
tenies However, there were no associated mamifestations to suggest
the presence of this obscure and rare disease While m the hospital
the degree of cardiac insufficiency increased, and this combined wath
prostatic hypertrophy may have accounted for the urinary tract
nfection and nse 1n blood nonprotein nitrogen
Of mterest 1n this case 1s the cause of the sudden collapse and death
In those cases 1n which there 15 sudden stopping of the heart n a
person previously i good health one may find no very close correla
tion between the degree of myocardial damage and sudden death
The one mechamsm which has been demonstrated under these air
cumstances 2lthough conclusively 1n only a few cases 1s the sudden
onset of ventricular fibrillation In this case where there 1s knowledge
of pre existing disease and a diagnosis of coronary arterosclerosis
there 15 2 possibility of ventricular fibrillation either with or without
myocardial mfarction
There 1s no evidence here of death from loss of blood as from
rupture of a dissecting or a ventricular aneurysm The patient un
doubtedly had cerebral arteniosclerosis but there 1s nothung mdicative
of cerebral hemorrhage
A pulmonary embolus 1f large, may certainly cause sudden death
In this case an embolus mught have arisen from either a cardac
raural thrombus or a peripheral vein Rarely are mural thromb: the
cause of suddenly fatal pulmonary embolsm however emboli ong
mating from the left side of the heart may enter the coronary or
cerebral artenies and cause sudden death
It seems most hikely on review of these possibilities that what
took place was one of the following (bsted 1n order of probability)
(1) Coronary thrombosis or coronary embolism
(2) Coronary insufficiency with ventricular fibrillation
(3) Pulmonary embolism
It 15 1mportant to remember that the classic symptoms of coronary
occlusion may not appear if the patient 15 already 1n heart failure
There may be simply a sudden mcrease 1n cyanosis or dyspnea with
out charactersstic pamn In the present case there was no pain but the
patient did exhubit shock with prostration sweating nausea and
vomiting and fall in blood pressure These are all frequently ob
served with either coronary occlusion or a large pulmonary embolus
and differentiation 15 extremely difficult Most important 1n weighing
the evidence 1n favor of a coronary accident here are the knowledg
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of pre existing cardiac disease and the type of change seen mn the
electrocardiogram taken just before death

ANATOMICAL DIAGNOSIS (Autopsy No 16651) Amylodosts of heart
spleen Iner Xudneys ad Is pancreas parathyrords and arteries
Moderate generalized and coronary artesiosclerosis Cardiac hypertrophy
and dilatation Hemorrhage snto myocardium night aurcle Hemorrhage
nto atheromatous plaque left anterior descending coronary artery Hydro
thorax mght Passive congestion lungs hver and spleen

The heast was enlarged woighing S70 gm The wall cut with a grity
feeling All the chambers were hypertroptued The liver was symmetnicatly
entarged weighing 1900 gm 1t was fim and the margins were sharp and
mantamed therr shape The spleen was symmetrically enlarged

On mucroscopsc examsnation the heart showed deposits of a pmk stamsng
fiyalme matenal sometimes detween muscle fibers and sometimes appar
ently replacing muscle fibers The branches of the coronary artenes m the
heart muscle showed replacement of their walls by this same materiat
Congo red stans made 1t clear that the maternl was amylod and the
same substance was present 35 the adrenals i the Malmphtan bodes of
the spleen and 1 the artenies throughout the wiscera In the kidneys the
walls of the arteries were replaced by amylod m many places but the
glomeruh were not mvolved There was no mdication of she cause of the
amylod deposits The hver showed atrophy and fresh necrosss of cells m
the centers of the Jobules—the result of chromc passive congestion There
were very slight deposits of amylord
SuMMARY Thus 67 year old wiute man complaned of dyspnea and
substernal oppression with dizzy spells on exertion for 6 months before
death Physical examnation revealed peripheral and retsnal arteriosclerosts
The heart was enlarged the sounds were of poor quahty and an apwal
systolie brnt was desertbed Evid: of cardsac fit were present
and the electrocardiogram revealed changes mdicatne of myocardial
damage Blood pressure at rest 1n bed was 100/60 A sudden attack of
nausea and vomitng occurred with eirculatory collapse and death The
chintea pretuse suggested heart fulure due pumanty to myocardial disease
with the most likely cause coronary artenosclerosts Autopsy reveated
AMYLOTDOSIS WITH INFILTRATION OF THE MYOCARDIUM The muscula
ture of the visceral artettoles was seplaced by the amylowd which may
have accounted for the rather Jow blood pressure
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(#200678 First Admission June 3 1940 to August 12 1940
Second Admission January 14 1942 to February 23 1942
Final Admussion January 12 1943 Died January 20 1943)

Tis 23 year old Negro was under observation for a period of three years

The present illness began about March 1940 with easy fatigability In
the ensuing three months the patient lost 30 fb m wesght He began to
have dyspnea on mild exertion which grew progressively worse and was
soon accompanied by edema of hus ankles In May 1940 a pleuntic type
pam developed in the night side of the chest His symptoms gradually grew
worse and he was admutted to the hospital
PHYSICAL EXAMINATION on first admission At this time the patient
was acutely and chronically 11l underdeveloped and quite emaciated
There was marked dyspnea and orthopnea Moderate generalized lymph
node enlargement was noted There was venous distention on the left side
of the neck The trachea was deviated to the nght Dullness and suppres
sion of the breath sounds were noted over the nght hemithorax as wellas
Over numerous areas in the left hemithorax The heart was normal 1n size
sounds were of good quality and no murmurs were heard It was noted
that he had a paradoucal pulse The liver extended 4 fingerbreadths below
the costal margin A nodular mass which was believed to be omentum
was felt mn the epigastrium  There was putting edema of both legs
LABORATORY DATA Hemoglobin was normal Leukocyte count was
5000 Urme contained 3 plus albumin and 4 plus urobiin” Wassermann
was negative and sputum examiation did not reveal any tubercle bacilly
Total serum protein was 6 35 gm with 299 gm of albumin Tuberculin
test was negative Venous pressure on admission was 370 and on discharge
150 mm of water X ray exammation showed marked shuft of the trachea
to the nght with 1nfiltration of the left upper lobe and throughout the
entire night side of the chest The diaphragm was slightly clevated on the
night The heart was not displaced or enlarged
COURSE on first admussion The patient was digitalized given drusetics
and rapidly improved A tachycardia was present at the time of discharge
and he ran a low grade fever for seven weeks

Follawing discharge he was able to perform light duties as a chauffeur
At the end of a year dyspnea mcreased he became orthopaeic and again
noted ankle edema He was readmitted w Janvary 1942
PrysicaL EXAMINATION on second admission ~ T 100 P 110 R 50
BP 110/100

9%
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There was marked dyspoea and orthopnea Shight cyanosis was evident
and the cervical veins were promment All four extremities and the back
were markedly edematous and there was pitting edema over the chest
There was no lymph node enlargement The chest moved little on wspira
tion There was marked asymmetry of the two sides the left bemg much
deeper and better developed than the night winch was quite flat There
was dullness at the left lung base and many fine rales were heard extending
ito the left axilla A queshionable area of egophony was heard over the
left lower Jobe The might hemithorax was dull particularly in the nght
axalta and toward the base The breath sounds were blowing 1n quatity
over the nght side of the chest and had a definite cavernous quality Over
the lower half the sounds were suppressed Numerous rales were heard
throughout The radial pulses were extremely rapid but were regular and
of small volume The heart was tremendously enlarged and globular 1n
shape A defimite apical impulse was felt in the midaxillary ine The sounds
were loud but the quality was poor There was a loud systolic murmur at
the apex The venous pressure was elevated
CoOURSE on second admussion Pencardial tap was done and 250 m!
of straw colored fld contaming numerous lymphocytes was removed
followed by relief of symptoms No tubercle bacilli were found i the fluid
Tuberculin tests were negative The patient s course was uneventful after
the tap The temperature remained elevated for 10 days and there was a
tachycardia The pulmonary signs improved greatly and the edema cleared
Bromsulfalemn test showed 20, retention after 30 minutes Total serum
protemn 8 34 gm /4 with 3 89 gm % of albumm Serum calcwm was 102
mg /4 phosphorus 43 mg % and phosphatase activity normal X ray of
the chest showed marked fibross of the right lung base with some thicken
g, of the pleura The trachea and mediastinum were displaced to the right
and there was shght diffuse fibrosis of the left lung The heart was found
to be enlarged m 2ll diameters Electrocardiogram showed numerous
prematute aunicular beats The P R interval was prolonged (0 23 sec)

After discharge the patient was faurly well until early 1943 when ncreas
tng dyspuea cough weakness and periphesal edema agam d
hospitalization
PryYsICAL EXAMINATION on {hird admission The patient was found
to be chronreally ill 1n a very poor state of nourishment quite dyspneic
and orthopneic Trachea was again deviated to the right and the Jugular
vemns on the left were greatly distended The chest was asymmetrical as
previously noted and there was a precordial bulge There was dullness
over the entire might side of the chest with mcreased tactile fremitus
anteriorly and over the upper half posteriorly Over this area there was
tubular breathing Numerous coarse crackling rales were heard The beart
was enlarged to the left The pomt of maximal impulse was 13 cm 1 the

Sthonterspace Rhythm was regular and rapid There was a rough apical
systolic murmur and also a systobe bruit over the base Blood pressure
was 130110 There was a marked pulsus paradoxus The liver was felt 3
fingerbreadths below the costal margm Axillary hagr was noted to be scant
and the patient appeared to be 14 or 15 rather than s actual age of 23
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Venous pressure was again found to be lugh (250 mm of saline) On rest in
bed and further digitahization the edema disappeared However the pa
tient s general condition did not improve and on January 20 hus respirations
became irregular and the pulse imperceptible The temperature began to
mse and the patient died a few hours later

Discussion This patient presented numerous clhmeal findings
durmg the three years preceding hus death It might be well to reca
pitulate the major features 1n chronological order so as to have a
clear conception of the manifestations for which the diagnosis must
furnish a satisfactory explanation

(1) The total duration of illness was three years with a relapsing
course

(2) There was involvement of the lymphatic system as evidenced
by the general lymph node enlargement

(3) On each examnation there was pulmonary mfiltration and
fibrosis which was asymmetrical m distribution These changes were
not due solely to chronic passive congestion as evidenced by the
small volume of the right hemithorax and the shift of the trachea

(4) From the first examnation evidence was presented of cardiac
wsufficiency with venous distention enlargement of the Liver and
edema which improved rapdly after the admiumstration of digitahs
On the second admussion the heart was greatly enlarged to both night
and left, and a loud systoli murmur was audible Fluid was removed
from the pericardium Later the patient had 2 low pulse pressure
Hugh venous pressure persistent paradoxical pulse, and cardiac en
largement without evidence of a large effusion wto the pencardial
sac The electrocardiograms showed first degree heart block and
numerous auricular premature beats

The sequence of events 1s not typical of pericarditis with scar for
matton leading to the development of the syndrome of inflow stasis
(constrictive pericardiis) Nevertheless the patient seems ¢learly to
have had pericardial involvement with development of an effusion
on at least one occasion The first episode of failure with improve
ment after digitalis and the later development of marked cardiac

k low pulse p and edema suggest that
there may also have been myocarditis If any significance may be
asctibed to the murmurs which developed there may have been endo
carditis as well

In view of the multiphcity of the lesions and the chronicity of the
tllness three main possibilities must be considered (1) a lymphoma
of some type (2) tubercul and (3) d Consideration
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must also be gven to the posstble simultaneous occurrence of tuber
culosis and sarcoidosis There 1s nothing to support a diagnosis of
svphilis and the duration the relapsing course and the distribution
of lestons rule out a malignant neoplasm
Hodgkn s disease or lymphosarcoma with predommant involve
ment of the lungs and heart leading to cardiac snsufficiency would be
most unusual On the basis of these diagnoses 1t would also be diffi
cult to explain the spontaneous disappearance of the general lymph
node enlargement
There are numerous features of the climcal picture in this case
which lead one toward a diagnosis of tuberculosis Lymph node
wvolvement 15 not too unusual 1n tuberculosis and the chrome 1l
ness with extensive involvement of the lungs and features suggestive
of a constnictive pencarditss 15 quite consistent with this diagnosis
Thus disease 15 common 1 Negroes and may run a course of fluctu
ating seventy The signs suggestive of cavitation 1n the nght upper
Tung also point 1n the same direction However when one probes a
little deeper 1nto the facts certain considerations anse which cast
doubt upon a diagnosis of tuberculosis It seems difficult to explamn
on this basis the fawly long partial remussion which the patient
enjoyed particularly since he was a young Negro with acute and ex
tensive involvement of the lungs Furthermore tuberculoss does not
provide a wholly satisfactory explanation of the cardiac findings
Sull further 1f tuberculosts were responstble for such widespread pul
monary lesions With concomutant enlargement of lymph nodes and
progressive mvolvement of the heart one would have expected some
posstive results esther from the numerous examimations for tubercle
bacillt or from the tuberculn tests The seq (1) heart failure
with a relatvely small heart (2) pericardial effusion (3) constrictine
pencarditis (4) cardiac enlargement would be an unusual sequence
for tuberculosts of the pericardium  As mentioned earlier 1he events
suggest myocardial invofvement as well Tuberculous lesions 1n the
myocardium extensive enough to impair function are extraordinanly
fare
On the other hand none of these events 1s difficult to explam if the
patient had sarcordosis This disease may affect any organ or tissue
in the body and for this reason 1t appears 1n a great vanety of climeal
forms The numerous descriptions of this disease deyote much atten
ton to the changes i the lungs lymph nodes skin and bones as
well asn the structures of the eye and various portions of the nervous
system Stnce the onginal report of Salvesen 1n 1935 of a patient with
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sarcoid who had bundle branch block evidence has accumulated that
the myocardium and pericardium may be the seat of sarcoid lestons
in a relatvely large number of cases Such lesions occurred 1n 4 of
21 recorded autopsies m one senes and at least 3 of these patients
had symptoms of myocardial failure during life Cardtac enlargement
was present 1n most cases and a low pulse pressure was recorded
Cardiac arthythmias or disturbances 1n conductton were fairly con
sistently recorded Thus this disease will explain the chronic relapsing
course the presence and disappearance of the lymph node enlarge
ment—since spontaneous healng is common 1n sarcordoss the lung
findings and finally the involvement of the heart which probably
was responsible for the fatal outcome

ANATOMICAL DIAGNOSIS (Autopsy No 18196) Sarcord nvolving
lungs pleurae heart pencardium lymph nodes Iner spleen vertebrae
femur marrow Schaumann bodies 1n lung and pleura” Obliteration of
nght pleural cavity by dense scar Primary tuberculous complex nght
lung Atelectasis right middle and lower lobes Stenosis right upper lobe
bronch with bronchuectatic cavity formation and scarring Constriction of
great vessels at base of heart by scar Cardiac dilatation with right ventric
ular hypertrophy Chronic passive congestion of liver and lungs Hydro
thorax left Dilatation of left nternal jugular ven

The epicardial surface of the heart was diffusely thickened and opaque
Both sides of the heart showed rather marked dilatation and the walls of
the night auncle and ventricle looked hypertrophied Valves were com
petent and delicate At the apex of the left ventricle in a localized area the
endocardium was thickened and 1n this region there were some gray scars
in the myocardium The left Jung showed patchy thickening of the pleura
everywhere The night lung was small and almost completely encased 1n a
very thick cartilaginous pleura The upper half was mostly occupied by a
cavity with relatively smooth mng Its outer walls seemed composed
almost entirely of thickened pleura The large bronchus leading toward
this was obstricted The pericardial sac showed rather marked thickening
and scarring

Sections of the lungs showed scattered hard tubercles of epithehioid and
guant cells 1n the central portion with epitheltoid cells and 1ymphocytes at
the peniphery Charactersstic Schaumann bodies were seen Section of the
nght lung showed considerable scarnng about a large bronchus with well
developed bronct The pencard overlymng the left ventrcle was
thickened with scarring which dipped down for a short distance In the
mterstitial tissue of the myocardium foct of hard  tubercles made up of
epitheltord and gant cells were noted
Suvnary Tius 23 year old Negro chauffeur had a relapsing disease
of three years durat h 1zed by pul y ifiltration lymph
node enlargement and cardiac msufficency with venous hypertension
hepatomegaly and edema Early in the course the heart was not signifi




104 HEART FAILURE

cantly enlarged later a pencardial effusion developed and finally there
was persistent increase 1 the area of the cardiac shadow The findmngs
suggested myoc:xrdml as well as pencardlal mvolvement and three main
causes were and d Autopsy
resealed extensive SARCOIDOSIS There were scars partially constricting
the vessels at the base of the heart scarnng and fresh sarcoid tubercles
were found i the pencardium and myocardmum There were sarcoid
nodules 1n the fungs but the major change was the result of penbronchual
scarnng with bronchial compression and bronchsectasss




X

(4535946 Admitted Apnl27 1950 Died Apri 28, 1950)

Tais 38 year old housewife entered from another hospital with a diagnosis
of collagen vascular disease type undetermined

She had had scarlet fever at age 14 and a tonsillectomy and adenoidec
tomy at age 8 Her general health was cxcellent until the onset of the
present 1llness

It 1948 she complained of pruntus of the fect No cause could be found
for the difficulty She had episodes of crying and became irtable During
these periods her heart pounded and was rapid but there was no wrregu
larity She began to complain that going up steps took everything out of
her, scemingly this was due to general weakness and not to dyspnea At
mght the husband noted that her heart was fast and actne On a few
occastons she complained of some vague abdominal distress There was
never any evidence of arthritis or 1 of serous \ In
December 1949 she gave birth to a normal chuld her second At no ime
during any of the examinations was attention called to any cardiovascufar
discase Following delvery her conditron did not change untd March
1950 when shortness of breath was noted After one weck she consulted a
physicran who made a dragnosts of heart failure For the first ttime a mur
mur was noted at the apex and evidences of congestive heart failurc were
described Enlargement of the liver was noted The patient was given
digitalis but the liver did not decrease apprectably in size This suggested
the possibility of constrictive pericardiis but x ray and fluoroscopic studies
seemed to rule out this possibiity By March 15 her only complatnt was
slight dyspnea About April 1 she developed thickness of speech and weak
ness and numbness of the left side of the face and the left hand On ques
tronmg she recatled three simular episodes m the previous two years They
were transient without residual impairment of function Dunng this
period she lost wesght gradually
;’I;YSICAL EXAMINATION on admisston T 964 P 98 R 26 BP

0/80
The patient was extremely 1ll and semicomatose There was Toss of
weight and the mucous membranes appeared pale The tips of her fingers
and toes were very blue She seemned to be reasonably comfortable Iymng
flat in bed and was not obviously orthopneic ‘There was shight sacral
edema The neck veins were distended The radual pulses were regular but
of small volume Pupils reacted normally to Iight The discs were well
outhned There were no vascular abnormalities No exudates hemor
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rhages ot cytoid bodies were noted in the retinas The chest was tesonant
The lung fields were remarkably clear with only a few most rales at each
base The precordium was active with eastly visible pulsations There was
a questtonable systolc thrill at the apex. The cardiac dullness seemed to
extend further to the left than the visible apical impulse suggesting the
possibility of a pencardial effusion There was an unusually lond harsh
coarse systobe murmur mpaximum 1n intensity at the apex which was trans
roitted over the entire precordium and 1nto the axilla and was audible over
the left postenor chest ‘There was no definite diastobic murmur The apicat
first sound was loud A sharp hver edge was felt well below the umbidicus
There was 2 greatly enfarged spleen There was no edema The dor alis
pedis pulsations could not be felt
COURSE 1N THE HOSPITAL The cyanosis improved with oxygen ad
mmstration and the pulse seemed stronger The next morming there was
extreme dyspnea and numerous monst rales were heard at both Tung bases
The pulse was almost unobtamable and very rapid Blood sugar exarmina
tion showed hypogl Foltowing ad ation of 50 cc of $0%
glucose the patient improved transiently but then rapudly farled and deed
withan 24 hours of admission to the hospital
LABORATORY DATA Serologc test for syphubs negative Hematocnt
422 sedsmentation rate O mm per hour smear normal Leukocyles
163850 with 28% ynenile neutrophils 63% segmented neutrophuls 2/
phils 3/ lymph 4% Unne speaific gravity 1016
with a few granular casts Blood nonprotein mtrogen 48 mg?%, blood
sugar 23 mg % several blood cultures were stetile
Eleatrocardiogram showed smus tachycardia and changes indicative of
right ventnicular strain % ray of chest showed generalized enlargement of
the heart with an prcuous aort1 The conf was compatible
with enlargement of the right and left ventricles with a double valye lesion
The hilar shadows and lung markings were however not accentuated to
any extent although there was evidence of mimmal nterstitial fibrosis
both lung fields which might be Y 1o passive put y stasts
chrome m type

DiscussioNn The central feature of this case was heart failure of
faurly sudden onset progressing withoutdefinite response to treatment
at any stage, ta death within a total period of about 3 months Thete
were certain unuswal features which seem 1o narrow the diagnosiic
possibilitses to three or four

(1) In spite of numerous examunations both before and duning
pregnancy no cardiac murmur was ever described until an examina
tion in March 1950

(2) The iliness was never accomparnied by any fever

(3) Termmally 1n the presence of congestive heart failure there
was evidence of forward heart fatlure as well
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(4) Once the liver became enlarged 1t never regressed 1 size, and
(5) Orthopnea was never a promment feature
On the evidence one can elimnate any form of congenital heart
lisease and there was never evidence of hypertension 1n the systemic
arculation The heart was active and not greatly enlarged and the
tudies done prior to admisston seem to rule out primary disease of
he penicardium In view of the cardiac size and the absence of any
sallop thythm one would be reasonably certain that disease of the
nyocardium was not the essential cause of the heart failure The
sasts for the heart fmlure must then be erther hypertension m the
sulmonary circulation or valvular heart disease or perhaps a com
smation of these two The persistence of the heart failure particularly
he continued hepatic enlargement strongly suggested some type of
rreversible obstruction to normal blood flow through the heart or
ungs It seems obvious from the history that there was no high degree
>f mitral stenosis shortly before the cardiac msufficiency began and
it therefore seems unltkely that mutral stenosis alone without some
complicating feature such as active theumatic carditis could have
brought about this fulmunating 1illness In view of these considera
tions 1t seems that there are four conditions assurng the heart itself
to be the onigmal seat of difficulty which mught adequately explam
all of the events which took place during the course of this patient s
tllness
(I) Rheumatic heart disease with mutral mnvolvement and active
rheumatic carditis
(2) Chronic rheumatic disease of the mutral valve with superim
posed bacterial endocarditis
(3) Multiple pulmonary embolt with chronic cor pulmonale
(4) A rare condition 1n which the left auncle 1s filled to the pownt
of obstruction by a myxomatous tumor
Superficially the first diagnosts which would be the most common
1n occurrence and therefore the most probable would seem to fit
the situation However close analysts reveals certam strong points
agamnst it There was no evidence of any active infection during the
patient s rliness under long observation The heart shadow was not
very greatly enlarged the shape was not typical of mitral stenosis and
none of the characteristic features of active myocarditis was present
The cardiac impulse was forceful and there was no gallop rhythm
It 15 quite mconcervable that such loud and unrequivocal murmurs
would have been overlooked during the many examunations the pa
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tient had puior to the onset of the acute illness It 15 even more
unlikely that such obvious mutral valvular disease would have de
veloped 5o rapidly in a woman of this age without evidence of actwe
rheumatic fever

The second diagnosis m the list would offer a more plausible
explanation for the 1 find 1 mutral lesion
with a very mmimal mutmur might have been overlooked If there
had been bactenal endocardial implants following delivery, as may
occastonally happen, then the subsequent vegetative growth mught
account for a sudden ncrease in the mtensity of the murmurs How
ever there are certain rather strong pomnts agamnst this hypothesis
(1) The cerebral svmptoms appeared before there was any reason ta
suspect bactenal endocarditis (2) There was never any febrnle reac
tion although the patient recewved no antibiotics (3) No embolic
phenomena were ever noted and blood cultures showed no growth
(4) Such severe and persistent heart failure could hardly be accounted
for by bactenal endocarditis with no more than a mimmal mutral
fesion

There 1s the possibility, of course that embol: to the lungs from
mural thrombi or from vegetations 1n the nght heart chambers
or from a penpheral source might have contributed to the sympto
matology Obstruction of a major portion of the pulmonary arteral
bed by embol may lead to chronic cor pulmonale with murmurs of
the type heard n this case However 1f emboh came from a penph
eral source one would have no explanation for the cerebral episodes
occurring before the heart murmur and failure appeared Moreover
there were no eprsodes of acute pain, dyspnea or hemoptysis sug
gesting large pulmonary embolt

Myxomatous tumors growing tn the left auricle may give nise {0
ntermittent or progressive signs of mitral stenosis coming on rather
late 1n hfe without previous evidence of rheumatic fever or valvular
disease Smnice the other possible diagnoses do not fit the present
situation without the postulation of an unusual course of events
myxoma of the left auticle must be considered 1n spate of 1ts ranty
In the early stages frable buts of the myxoma may become free m
the blood stream and lead to small cerebral emboli As the tumor
grows with obstruction of the entry of blood 1nto the left ventricle
heart faifure may develop and the auscultatory signs may be sugges
tive of mutral stenosis This would adequately explain the appearance
of these signs 1n a patient who repeatedly examined over the previous
two years never had any evidence of valvular heart disease As the




ILLUSTRATIVE CASES 109

size of the tumor increased signs of forward heart fatlure with small
rapd pulse and cold cyanotic extrermties would result from the ob
struction to the flow of blood through the heart From the evidence
1t seems reasonable to postulate that this patient had a tumor mass
filling the left auricle

ANATOMICAL DIAGNOSIS (Autopsy No 22383) Myxoma of left
atnum with tumor emboli to coronary renal and splenic arteries Dilata
tion of all cardiac chambers Scarrng and atrophy of myocardim Serous
effusions of thoracic pericardial and abdominal cavities Chromic passive
congestion of lungs and viscera with central necrosis of the liver lobules
Infarcts Jadney History of hemspl Duodenal ulcer Ad para
thyroids Leiomyomata uterus Evcess ground substance aortic media

The pleural cavities contaned more than a hter each of straw colored
flud The heart was firm and wesghed 300 gm Opeming of the left atnum
revealed a mass which completely filled the atnal cavity It was large and
wregular and had a willous contour It apparently arose from the endo
cardium on 1ts septal surface along a transverse 2 cm area just above
the foramen ovale and overlying the middle mutral leaflet Both ventricles
and the nght atnum were dilated The hver was firm and had a nutmeg
appearance

Microscopically embolt from this tumor were found 1 many viscera
some quite recent while many were older and orgamzing The latter had
produced infarct like scars m the myocardium and infarcts in the kidneys
There was extreme chrome passive congestion n the lungs lver and
pancreas The tumor was composed of myxoroatous matenal which
revealed metachromasia with toluidine blue stain and mterspersed hemor
thages and giant fibrocytes
SuMMARY This 38 year old housewife had vague symptoms with
palpitation and fatigue for 2 years Two months before death she developed
dyspnea and progressive heart falure She had several episodes of trans:
tory left hemiparesis The heart had been repeatedly examined but no
murmur was heard until 2 months before death when a systolic bruit was
noted Examination revealed venous hypertension pulmonary edema and
hepatomegaly 'The pulse was rapid and of small volume and the extrermy
ties were cold and cyanotic ‘The heart was enlarged and a systolic murmur
and thlf were noted over the precordwm The fasting blood sugar was
2 mg / Several possibilities were considered as to the cause of the heart
disease which had been rapid and progressive It was known that the
murmur had only recently appeared and the mamfestations suggesting
ntracardiac obstruction to blood flow led to the diagnosis of MYXOMA OF
THE LEFT AURICLE This lesion was found at autopsy and there were
nhumerous tumor emboli of various ages Of mnterest 1s the development of
hypogl: which was assumed to be related to the severe chrome
Passive congestion of the ver
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(45448535 Admutted January 17 1949 Died January 20, 1949)

THIS 53 year old white male entered complamning of dyspnea hemoptysis
and severe dysphagia of five days duration He had a pentle sore 1 Ius
youth but received no treatment He was a chronic user of alcohol One
year previously he had been admitted with a five month history of edema
of the ankles weakness m the legs dyspnea cough hoarseness dysphagia
and signs of urinary obstruction There was a pulsating mass over the feft
upper chest near the sternomanubmal junction_over which a rough systohe
and a short dastolic murmur were heard Blood pressure was 122/70
There was no evid of cardiac ffi y He had hypoactive ankle
jetks and diminution of vibratory perception over the lower legs The knee
Jerks were hyperactive Cystometric studies revealed neurogenic bladder
dysfunction Evidence of prostatic hypertrophy was found and a trans
urethral resection was done The blood serologic test for syphilis was
positive and he received 5 8 milion units of perucillin

He continued to complain of exertional dyspnea hoarseness and
dysphagia One of the mam difficulties was progressive weakness of the
legs which made walking and finally even standing difficult Examimattons
showed venous distention hepatomegaly edema of the ankles and a
moderate degree of cyanosis In addition to the previous findings neu
rological exammation revealed loss of vibratory perception below the
waist wath hypesthesia and dimimshed sensation to deep pain below the
level of the knees

Five days before final admission the patient noted sudden onset of
severe dyspnea and orthopnea with cough productive of blood tmged
sputum Orthopnea was severe and he was forced to sit up for the following
four mights He noted aching pam at the costal margins associated with
respiration and pam 1n the nght upper abdominal quadrant The dyspnea
continued and he grew progressively weaker
Il’;x;lfzgau EXAMINATION on admussion T 99 P 108 R 28 BP

The patient was i acute di tress due to severe dyspnea and orthopnea
Respirations were Cheyne Stokes 1n character He was apprehensivé
appeared pale and was sweating profusely There was cyanosis over the
lower extremities The legs were swollen mottled 1n appearance and cold
There was clubbing of the fingers He coughed frequently Examunation of
the fund: showed tortuosity of the vessels The pupils reacted normally
The veins 1n the neck were prominent more so on the nght The trachea
was deviated to the nght and there was a tug There was bulging over the
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left upper chest Tius region lagged on mspiration There was a visible
heave with each heart beat and a palpable systolic and diastolic thrll were
felt over the left upper chest There was an area of dullness extending to
the left 8 5 cm 1n the 2nd nterspace and 14 5 cm n the 5th interspace
There were signs of flurd over the nght lower chest posteriorly Breath
sounds were bronchovesicular throughout with scattered wheezes Medium
motst rales were heard at both lung bases A pleural frictron rub was
heard in the night upper aulla The heart sounds were loud Over the entire
precordizm there were a harsh diastohe murmur and a very loud systolic
murmur both heard most prominently over the pulsating area The aortic
second sound was replaced by the diastolic murmur The right radial pulse
was stronger than the left The hiver edge was 3 fingerbreadths below the
costal margin The logical abnormalities were as p ly described
COURSE IN THE HOSPITAL The patient was treated for cardtac insuf
ficiency His condition did not improve however and the dyspnea became
progressnely more severe He had difficulty in swallowing which precipy
tated a distressing cough His pulmonary edema increased and he died on
the fourth day

LABORATORY DATA Blood serologic test for syphilis positive titer
64 umits Hematocnt 44 sedimentation rate 23 mm per hr leukocytes
10700 with a normal dfferential count The unme had a specific gravity
of 1024 with a trace of albumn 10 white and 4 red cells per high power
field and numerous hyaline and granular casts Blood nonprotein nitrogen
was 115 mg 4 CO, 174 mEq and chloride 91 5 mEq Venous pressurc
85 mm glucose Circulation time 36 sec (Decholin) Ffteen hundred mi
of shghtly blood tinged transudate was removed from the nght chest
X ray examimation of the chest showed a huge aneurysm of the arch and
descending portion of the aorta Severe pulmonary congestion with accu
mulation of flmd 1n both pleural cavities

DiscussioN There scems to be no reasonable doubt that this
man had syphilis with an aneurysm of the aorta and n all probability
meningovascular syphilis as the basis for the neurological abnormal
ities There was a history of an untreated penile lesion The hoarse
ness cough dyspnea and dysphagia could all have been associated
with compression of various medsastinal structures by an aneurysm
Thus view 15 strongly supported by the roentgen examinations At the
time of the first admisston there was no defimte evidence of cardiac
msufficiency and there were no unequivocal signs of aortic msuffi
clency The patient recerved treatment with pentcillin and got along
reasonably well for a year during which time the objective evidences
of cardiovascular and spinal cord disease changed very little
However five days before the final admisston the situation changed
rather dramatically and he developed severe dyspnea and orthopnea
E 1on revealed evid of severe cardiac msufficiency and
signs of an aneurysm cluding 2 well defined tracheal tug There
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were also at this time a promment systolic and diastolic thrill with
accompanying murmurs and a wider pulse pressure than had prevt
ously been noted The pomt of interest 1s what took place to account
for this final acute epsode, which led to death 1n about 9 days The
onset of the dvspnea was not associated with any severe pam
The patient might have had a pulmonary embolus There had been
chrontc difficulty with the lower extremuties and an operatton on the
prostate which nught have b en followed by phlebothrombosis The
pleurssy with effuston might have been secondary to an embohc ept
sode but such an episode could hardly account for the changes in the
anscultatory signs Likewise there was hitle to support the possibil
ity of sudden occlusion of a coronary astery from the point of view
of exther the symptoms the signs, or the taboratory findings
The sudden onset of such severe dyspnea and the development of
a loud systotic and diastolte thnll and murmur m the region of the
aneurysm suggest very strongly the development of an abnormal
communication between the general cuculation and the pulmonc
crrculation Such a communication may develop between the cham
bers of the heart or between the aorta and the pulmonary artery
Occastonally a systohe murmur and thull may result from a con
gemital fibrous band runming across the feft ventnicle but in most
mstances the sudden development of tizarre auscultatory findmgs
of this type 1s assoct ited with a shunt between the greater and lesser
cuculatory systems A classification of the eauses of murmurs and
thnlls of this type 1s given m Table 5
In the present case the only possibibity which might be entertamed
among the congenital lesions would be patent ductus artenosus but
even hete develop of the 1on so fate m hife would
be unusual and the associated findings suggest more strongly that
the cause will be found among the acquired lestons
There was no evidence to suggest the development of bactersal en
docarditis and it would be altogether unusual for an interventricular
septal defect secondary to septal mfarction 1o sesult s such staking
and severe mansfestations and 1n this location There was, on the other
hand a history of syphilis 2 posiive serologic test for syphilis and
evidence of an aottic aneurysm and of central nervous system mant
fustations compatible with a syphilitic etiology The sudden develop-
ment of severe dyspnea and orthopnea together with the recorded
changes n the cardiac manifestations suggests that a communication
developed between a syphulitic aneurysm of the rorta and the pul
monary ﬂﬂt‘.l’y
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Table 5 Causes of a Systolic Murmur and Thrill in the 2ad 3rd 4th
Interspaces (left) (Modified after Hamman)
1 Communication between systemic and pulmonic circulations
A Congenital
Interventricular septal defect
Interavricular septal defect
Patent ductus arteriosus
Perforation at base of night anterior smus of Valsalva which
extends nto pouch located between wall of aorta and pulmonary
conus
B Acquired
Rupture of intraventricular septum from softenung of a septal
nfarct
Rupture of a mycotic aneurysm at base of aorta mto pulmonary
artery
Rupture of syphilitic aneurysm into pulmonary artery
1L Congenital fibrous band traversing the left ventricle
I Ball valve tumor of the auricle (signs may be intermuttent and change with
Pposition)
A Thrombus
B Myxoma

1V Pulmonic hypertension with chronic cor pulmonale due to repeated pul
monary emboli

EERENYN
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Before making ths dirgnosis with finality 1t would be wise to con
sider one other possibility—dissecting aneurysm Although this type
of aneurysm 1s unusual in the presence of syphulitic aortiis such a
diagnosis might explam many of the findings mcluding the auscul
tatory phenomena particularly if rupture back 1nto the main aortic
stream took place This possibility however 1s aremote one although
the signs of aortic msufficiency not infrequently develop under such
circumstances The most likely diagnosis then would seem to be
rupture of an aortic aneurysm mnto the pulmonary artery White
Chamberlan and Kelson reported 13 such cases from the Iiterature
In five the patient survived for two months or longer after onset of
symp ‘The most p signs were (1) a continuous mur
mur 1n the area of the pulmonary valve (2) bulging of the pulmonary
artery in the x ray and (3) rapid appearance of congestive heart
failure

ANATOMICAL DIAGNOSIS (Autopsy No  21621) Syphilitic aortstts
with large saccular aneurysm of ascending arch and upper thoracic aorta
Rupture of aneurysm into mamn pulmonary artery dilatation and hyper
trophy of nght ventncle of heart Bilateral hydrothorax partial atelectasis
and focal emphysema of the lungs Shght memngeal thickenmg of frontat
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panetal lobes of brain and of the spinal cord slight generahized cortical
atrophy, vancosities of anterior and postersor spinal vessels focal demye
linization of lateral pyrammdal tracts and dorsal columns of cord hustory
of peculiar neurological symptoms and neurogemc bladder chronic
cystitis hypertrophy of bladder wall Scamng organizing and fresh
P of lungs Sq ) of bronchial epithelium upper
Jobe nght lung squamous carcinoma upper lobe fight lung Generalized
arteniosclerosts
The heart was enlarged with night ventnicular hypertrophy and dilata
tion The superior vena cava was depressed and distorted by 2 huge
antenor mediastinal mass Immedately above the aortic valve ning the
aorta was extremely diated and formed a saccular aneurvsm which was
about 10 cm 10 diameter and filled with thrombus matenal The wall was
thin and made up of fibrous tissue lined wath searred mntima 1 which
arteriosclerotic plaques were present The saccular aneurysm opened nto a
greatly dulated descending aorta which for 10 cm was almost filled with a
large organizing thrombus
At the bifurcation of the pulmonarty artery there was a perforation into
the posterior portion of the aneurysm which measured almost a centimeter
m drameter The anterior portion of the left lower lobe was the seat of a
masstve lobular pneumonnt
Of mterest was the complaint of severe weakness of the fegs and the
coldness and localized cyanosis of the lower imbs This may have been
accounted for by the orgamaing thrombus fithng the aneurysm of the
descending aorta
There was clearly considerable pressure of the ancurysm upon the
pulmonary artery The heart was dilated between the pulmonarv vilie
and the site of pressure of the aneurysm [t 15 possible that the dastolie
murmur was not a murmur of aoruc msufficiency but rather was due to
ditatation of the pulmonary ning The aortic valve was normal and there
were no penpheral signs of aortic msufficiency The nght ventnicular
hypertrophy was doubtless due to the pressure of the aneurysm on the
pulmonary artery Some sections of the lung showed a great deal of fresh
pneumontia and in other places there was organizing pneumonia
SUMMARY Thus 53 year old white male had a history of untreated
syphilis One year before admission he was found to have a pulsating mass
aver the left upper chest over wiich a systofic and a dastolic murmur
were heard Eight days before death there was sudden onset of severe
dyspnea and orthopnea There were tachycardia Chevne Stokes respira
uons cyanosts sigas of pulmonary edema and over the left upper chest a
visible heave was noted There were systolic and diastolic thnlls and mur
murs In spite of treatment for cardiac msufficiency the dvspnea which
was greatly aggravated by cough became more severe and the pulmonary
edema increased The serologic test for syphilis was positive X rav showed
a huge aneurysm of the arch and descending portion of the aorta
The sudden onset of cardiac msufficiency and the peculiar systolic and
diastolie thoit and murmur suggested the presence of a commumeation
between the systerme and pul 1 After d of the
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various possible causes 1t was postulated that a SYPHILITIC ANEURYSM OF
THE AGRTA HAD RUPTURED INTO THE PULMONARY ARTERY This was
the condition found at autopsy
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Chapter 3

PAIN IN THE CHEST

AIN IN THE CHEST 1s frequently a presenting complamt Its
sigmficance to the patient 15 usually more ominous than that of
other symptoms As a result he goes to his doctor complamng of
this particular symptom when 1t may be only the most recent in a
seriep of events which had previously been 1gnored Usually the pa
trent suspects that his chest pain 15 mdicative of heart trouble and
frequently the physician s efforts are directed toward confirming or
denying this suspicion
Thoracic pam may have 1ts origin in the various tissues of the chest
wall the neck the mtrathoracic structures or the structures below
the diaphragm When the pam anises 1n the skin or superficial struc
tures 1t can usually be accurately localized by the patient When 1t
anses 1n deeper structures it may be of a diffuse type which defies
accurate localization or 1t may radiate 1n such a manner as to mus
lead both patient and physicran mnto believing that the cause of the
disturbance hes beyond the Limits of the thorax The lack of any
apparent relation between the location of the pain and the site of the
disturbance may be explamned by the fact that many thoracte struc
tures among them the heart, aorta pleura and esophagus are sup
phied by sensory fibers from the same segments of the spmal cord
The pam of angma pectoris may be felt along the mner aspect of the
left arm owing to the common mnervation of the heart and the
affected area of the sk by the 8th cervical and Ist thoracic segments
Since there are many causes of chest pain, this symptom frequently
serves as a hub about which various dragnostic possibilities may be
assembled It 1s always important to obtain a detailed description of
the pain, the circumstances under which it anises and the factors
which influence 1t esther favorably or unfavorably A careful history
frequently provides crucial information which saves the time and
17
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expense of elaborate diagnostic procedures For example, the pan
produced by extrusion of an intervertebral disc 1 the lower cervical
region may closely simulate that of angna pectons However the
similanity vamishes when questioning dscloses that the pain 15 pro
duced not by exertion but rather bv movements of the neck and by
such acts as coughing and sneezing Many tuues the facts brought
out 1n the history mav be venfied or clanfied by asking the patient
to perform under observation the acts which have been found to pre
cipiate or reliese the pam A meticulous physical exammation 15 juet
as smportant as a full and accurate hustorv The discovery of crepita
non or focalized tenderness at the site of an unsuspected nib fracture
may provide a quick and simple explanation for what had appeared
to be a complicated problem

The causes of pain in the chest may be classified for practical pur
poses of differential dragnosss as shown 1n Table 6

Table 6 Pamn in the Chest
1 Pain onginating in the tissues of the neck or chest wall
Skin
Muscles
Bones and cartilages vertebrae ribs sternum
Spinal cord and sensory nerves
Bload vessels

mmo N w >

Mammarv glands
Pan otigmating 1n the heart
A Myocardial 1schemia
1 Relative 1schemia not attributable 1o condition of the heart itself

due to
a Extreme exertion
b Thyrotoxicosis
¢ Low diastolic pressure (e g aoruc msufficiency)
4 Severe anemia
Absolute schemra due to Dartul ot camplete acchusan of caranary
arteries at thesr mouths of somewhere along their course

Angina pectonis due 10 partial occlusion of coronary arterles
resulting from coronary arteniosclerosis or syphilitic disease
nvolving mauths of coronaries
Myocardial infarction due to
coronarv thromboss
coronary embolism
B Myocardiis

C Pericarditis

~

®

o
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Il Pam origmatmg in other imtrathoracic structures
A Aorta
1 Syphiitic aneurysm
2 Dissecting aneurysm
B Pulmonary artery—pulmonary embolism
C Broncho pulmonary tree and pleura
Pneumonia
Pleuritis
Empyema
Tumors of bronchu lungs or pleura
Pneumothorax
Hemothorax
D Mediastinum
1 Med tor 1 emp
2 Tumors of lymph nodes and other mediastinal structures
3 Suppuratve infections of lymph nodes and other mediastinal
stroctures

DR W e

E Esophagus
1 Tumors
2 Infections
3 Ulceration
4 Duverticult
F Diaphragm
IV Pam referred from subdiaphragmatic strictures
Peritoneum
Stomach
Pancreas
Liver and bihary tree
Spleen

Kudneys and perirenal tissues

aMmyaow»

Large bowel
V Neurotic pain and pain of obscure origin

PAIN ORIGINATING IN THE TISSUES OF THE NECh
OR CHEST WALL

In seching the cause of chest pain 1t 1s destrable first to gne atten
tion to the neck and chest wall Simple inspection or palpation may
disclose the vesicles of herpes zoster scars myolving sensory nerves
tumors or abscesses of the breasts or other superficral structures
paralysis of muscles pomting to mvoliement of the spimal nerves
localized tenderness of bones or cartilages due to nfection or to
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nfiltration by tumors Valuable information may also be supplied by
roentgenograms cervical ribs or other anomalies, tumors or mfec
tions of bone hypertrophic arthnitis of the spine narrowing of inter
vertebral spaces due to extrusion of a disc widening of the vertebral
foramina due to neurofibromas The type of pain experienced by the
patient may be a gude to the location of the disease process With
Tesions of bone 1t 15 usuaily of a dull, sometimes throbbing character
and 15 frequently worse in the evemng, with lesions of the spinal
cord and nerve roots 1t tends to be sharper and has a more clearly
defined segmental distribution
No attempt wili be made here to describe in detail the numerous
diseases of the supporting tissues of the neck and chest wall which
give mse to chest pamn There are, however several syndromes which
should be mentioned briefly because these symptoms may be con
fused with those produced by disease of the heart These syndromes
should not be overlooked they have important therapeutic imphca
tions One 1s the variable symptom complex produced by extrusion
of an 1ntervertebral disc in the lower cervical region There are usu
ally evidences of involvement of the cervical nerve roots depending
upon the location of the disc The onset of the pam frequently fol
lows trauma or some unusual stress upon the neck The ntensity of
the pain varies with movements of the neck and may be aggravated
by jumping, coughng and sneezmg It may be relieved by extension
or traction of the neck Secondly there 1s the scalenus anticus syn
drome Ths 1s usually associated with a cervical 1ib ot an unusually
large transyerse process of one of the lower cervical vertebrae It may
also be due to hvpertrophy of the scalenus anticus muscle The pain
may be sharp or dull It usually follows the course of the median
and ulnar nerves on the affected side, but it may extend upward to
the shoulder and into the neck It 15 aggravated by rotation of the
head ar forceful downward traction on the shoulder There may be
associated circulatory disturbances in the arm A tender swelling may
be elt n the reglon of the scalenus muscle Adson s maneuyer may
cause the pulse to become weak or disappear on the affected side
The two syndromes just described must be distingwished from the
shoulder hand syndrome which oceastonally follows myocardal 1n
farction The shoulder hand syndrome 15 characterized at first by 8
pamful disability of the shoulder and vasomotor disturbances i the
arm and hand Ifthe Symptoms progress there may be atrophy of the
shin muscles and bones of the arm and contractures of the hand
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PAIN ORIGINATING IN THE HEART

As noted 1n Table 6 pamn ongiating m the heart may be due to
relative or absolute myocardial ischemta myocarditts or pericarditrs
RELATIVE MYOCARDIAL ISCHEMIA  Relative myocardial ischemia
may result from low perfusion pressure (aortic wmsuffictency) dimun
1shed oxygen carrying capacity or oxygen saturation of the artenal
blood (severe anemra) or increased cardiac demand for oxygen (exer
tion or thyrotoxicosis) The effect of each of these types of relative

15 ent dif it s bined with some degree of absolute
1schemua such as results from partial occlusioh of coronary arteries
Under these circumstances relatively shght changes in perfusion pres
sure, oxygen supply or oxygen demand may give fise to pamn For
example 1n patients with hypertenston and coronary arterioscleross
pain may not occur until some therapeutic procedure (such as sym
pathectomy) has reduced the diastolic pressure from a high level to
a normal level Exertion may then cause pamn typical of angina
pectoris
ABSOLUTE MYOCARDIAL ISCHEMIA ~ When one considers abso
lute 1schemua the converse of what has just been stated 1s true If the
absolute 1schemia 15 due to partial obstruction of a coronary artery
there may be no pamn unless some of the factors leadmg to relative
1schemia are superimposed These relationships are 1n fact respon
sible for the charactenstic mamifestations of angima pectonis 1n which
pamn may not occur until the cardrac demand for oxygen rises during
exertion or emotional stress The exercise tolerance test and the
anoxia test for coronary artery disease are based upon these prin
ciples

When the absolute 1schemia 1s due to complete obstruction of a
coronary artery the typical pam 1s contmuous it does not require
exertion for 1ts production Nevertheless factors which promote rela
tive 1schemia may aggravate the pain and conversely factors which
tend to reduce relative 1schemia (e g admmstration of oxygen or
raising the perfusion pressure) may ameliorate the pain

From what has just been said 1t becomes apparent that the pam of
myocardial 1schemia depends 1n many mstances upon 2 combination
of factors The difficulty 1n nterpreting such pamn and explamning 1t
on logical grounds 15 increased by the fact that absolute 1schemua
leading to extensive myocardial infarction may 1n some cases give
nise to no pamn at all This serves to remind us agam that pain 1s a
poor feature for onentation of diagnosis It 18 wholly subjective and
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its occurrence and intensity depend as much upon the sensitivity of
the mdividual as upon the quality and quantity of the causative
stimulus

The term angima pectorss as employed here yefers to pain attnb
utable to partial obstruction of the blood flow through the coronary
artenies It 15 sometumes calfed the angmna of effort although 1t may
be induced by factors other than effort There 1s no associated myo
cardial infarction The pain of angina pectorns usuaily follows a char
actenstic pattern so fully desenbed m many other publications that
the description need not be rpeated here Typically the pain sub
sides when the mciting stimulus 1s removed  Subsidence of the pam
15 promoted by the use of mtrtes

Myocardial infarction the most important of the conditions 1n
cluded among the causes of cardiac pain 1s usuaily accompanied by
objective as well as subjective mamfestations But the objective find
ings may afso cover a very wide range In one case there may be
mstant death In another patient no more than debatable devia
tions from normal may be discovered upon examination of the car
diovascular system The cffect of occlusion of a coronary artery
may be great or small depending not only upon the size and location
of the artery involved but upon the state of the other coronary ar
tenies and the number of collateral channels which mav be brought
mto play Anastomoses 1n the coronary circulation become more eX
tensive and more effective with advancing years Other things beng
equal the heart of a mn of 60 years 1s better prepared to withstand
the effects of coronary occluston than 1s the heart of a man of 30
The extent of the infarction doubtless depends not only upon the
age of the patient but upon the raprdity with which the artery be
comes occluded When ocelusion progresses slowly over a period of
weeks of months there is obviously a greater opportumty for develop-
ment of collateral channels before the occlusion becomes complete
The effect of the coranary occlusion upon the conducting mechanism
of the heart 1s also ymportant Ventnicular fibrillation may occur
almost immediately and lead to sudden death Another peculiar vart
ant 1 the classic symptoms of coronary occlusion 15 that pam may
not oceur when the occlusion develops 1n the presence of myocardial
msufliciency  Under these cireumstances there may be merely an
increase 1 previously existing dyspnea and cvanosis

The manifestations of coronary occlusion with myocardial infare
tion may be divided 1nto three groups (1) the immediate symptoms,
(2) disturbances 1n cardiac function and (3) evidences of myury to
myocardial tissue
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IMMED ATE StMPTOMS The major symptoms occurring umnme:
ately are pain and evidences af shock such as prostratron sweatic
nausea and fallin blood pressure All of these may appear with gre
suddenness The pain of coronary occlusion may have the same d
tribution as that of the angma of effort but 1t 15 more prolonged a
usually more severe It frequently differs from the pain of angu
pectoris 1n 1ts tendency to be more circumseribed and to appear
unusual Jocations such as the epigastrium and the interscapular are
When localized 1n the epigastrium the pam may be accompamned t
tenderness and ngidity of the abdominal muscles If nausea an
vomiting are also present the picture may closely simulate that of 2
acute 1ntra abdommnal catastrophe Occasionally there 15 no true pav
merely a feehng of numbness or oppression or a sense of gre:
difficulty 1n breathing In the typical angina of effort the patient ust
ally assumes an atiitude of immobality he 15 afraxd to move Th
may also be the case with coronary ecclusion but 1 many mstance
there 1s a restless activity—apparently an effort to escape agonty an
bewilderment The fall 1 blood pressure which 1n cases of sever
myocardial infarction may persst for days or even indefinitely ma
be helpful m distingmshing this condition from both angina pector:
and dissecting aneurysm of the aorta in which the pam 15 usuall
accompanied by a nse 1n blood pressure

DISTURBANCES IN CARDIAC FUNCTION Disturbances 1n cardia
function may take a variety of forms Direct exanunation of the hear
may disclose no abnormality or there may be some feebleness of th
pulsations and heart sounds and a gallop rhythm may be present
There may be minor or major disturbances 1n thythm of which th
most ominous onginate 1n the ventricles with progression from ven
tricular premature contractions to ventricular tachycardia to ventric
ular fibnilation There may also be various types of supraventricula
arthythmia and variable degrees of heart block With the passage o
time dependmg upon the extent of the damage to the myocardium
signs and symptoms of myocardial nsufficiency may develop dysp
nea cyanosis chronx. passive congestion These may appear withir
several hours or they may not be evident until long after the initia
episode at the ime when the patent 1s attempting to resume hus
normal activities

EVIDENCES OF INJURY TO MYOCARDIAL TISSUE Evidences of
1nyury to myocardial ussue may be exther remote or Jocal The remote
evidences are those which may be observed with any type of senous
tissue mury  fever leukocvtosis and elevation in the erythrocyte
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hours of the mutsal event and, depending upon the extent of the
injury may persist for a variable number of days Another remote
evidence of injury to the myocardim comes somewhat later 1n the
form of embolic phenomena The emboli anse from mural thrombt
which form at the site of mjury When thev originate mn the night
ventnicle pulmonary infatction results When they ongmate n the
left ventricle there may be various peripheral or visceral embolic
phenomena A penicardial friction rub may provide the best local
evidence of myocardial mnjury These rubs usually appear several davs
after the imtial ijury They may be localized to a small area, may be
very famnt may come and go or may have a total duration of only
an hour or two They will usually not be heard unless the heart 15
examined repeatedly and with great care Therefore, the fatlure to
discover a pencardial friction rub has little diagnostic significance
while 1ts detection may provide in some cases the only defimite evi
dence of myocardial infarction

As a means of demonstrating local myocardial injury the electro
cardiograph 1s our most valuable mstrument Modern electrocardio
graphic technique not only enables us to make an unequivocal dag
nosis of myocardral infarction 1n the majonity of cases but 1t may
provide information concerning the precise location of the mjury
Electrocardiograms should be mterpreted only withim the setting, of
the chinscal findings Electrocardiographic changes due to digitalis
pericarditis acute myocarditis pulmonary embolism and dissecting
aneurysm of the aorta may closely stmulate those of myocardlal
infarction On the other hand 1 some cases of myocardial infarction
the electrocardiogram may be normal or the typical changes may be
obscured by a pre existing cardiac disturbance such as bundle branch
block The iterpretation of electrocardiograms s Jess subject to
error 1f generous use has been made of multiple leads and 1f the pro
cedure 15 repeated at intervals during the 1llness Serral electrocardio
grams exhibiting the typical evolution of a myocardial mfarct prov de
almost incontrovertible endence of the chimeat findings are 10 a0y
way consistent with this diagnosis

The diagnosis of myocardial infarction 1s usually not difficult 1f the
untial episode 15 severe and 1f the patient survives long, enough to
develop the characteristic climeal and electrocardiographic signs of
mjury to the myocardium In some cases however the imtial episode
ismuld It may have passed unnoticed or 1t mav have been mustaken
for a minor gastrowntestinal or pulmonary incident ‘The first symp
toms appeanng some days or weeks Jater, may be those of myo
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cardial msufficiency The sudden onset of cardiac farlure for which
no other explanation can be found should always awaken suspicion
of a myocardial infarction The electrocardiogram may be very
helpful m the interpretation of such cases

Complete coronary occlusion 15 usually due to thrombosts 1n scle
rotic arteries It occurs more often 1 men than in women In women
1t 15 more frequently associated with hypertension Although myo
cardal infarction 1s typically a disease of older people numerous
cases have been reported in recent years in mdiwviduals between 30
and 40 years of age

Occlusion of the coronary arteries may be due to disease of the
aorta when the coronanes themselves are relatively free of disease
Syphilitic aortitis may cause obstruction by compressing and sealing
over the mouths of the coronaries A dissecting aneurysm may have
a sumlar effect

Embolism may also be a cause of coronary occlusion The emboli
may anse from six possible sources

(1) Atheromatous material 1n a coronary artery 1tself

(2) Thrombus from an atherosclerotic plaque at the base of the

aorta

(3) Bactenal vegetations from the mutral or aortic valve

(4) Intracardiac mural thrombi

(5) Thrombx 1n pulmonary vemns

(6) Thromb: 1 perpheral vemns—paradoxical embolism
Almost half of the recognized cases of coronary embolism are attrnib
utable to bacterial vegetations on the mitral or aortic valve Death
from coronary embolism 1 1n most wstances very sudden but one
observes occastonal cases in which multiple embolt by obliteration of
many small coronary branches have led to diffuse scarnng of the
myocardium and gradual heart failure The two condstions i which
we have seen multiple small coronary embolr are bacterial endocar
dius and 1ntracardiac thrombosis
PLRICARDITIS In most cases the pain of acute pericarditis 1s de
scribed as a dull ache combined with a fecling of substernal pressure
At times 1t 15 severe and may be extraordinanly difficult to distinguish
from pain due to myocardial infarction Capps and Coleman have
shown experimentally that only a portion of the parietal pencardium
1s at all sensitive to pamful stunuli The pamn m pencardial disease
usually arises in the adjacent pleura The symptoms may be mistaken
for those of an acute pleunsy When the pericardium contiguous with
the central portion of the diaphragm 1s inflamed the pam may be
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referred’to the shoulder The same may be true when there 1s occlu
sion of the right coronary artery resulting 1n a postertor type of myo
cardial infarction In some cases the pan of acute perwcarditis so
closely sumulates that of myocardial infarction that 1t has been sug
gested that pericardial inflammation leads to reflex spasm of the
coronary arteries An accompanying pleuritis, common with primary
pericarditis but rare with myocardsal mfarcuon may be a helpful
differential factor In some cases when pericarditis mvolves the dia
phragmatic arca there may be severe upper abdommnal paw and
ngidity of the abdomunal musiles The friction rub of acute pent
carditis 15 uswally heard over a wide area and owing to the molve
ment of adjacent pleura 1t may be related to respiratory as well as
cardtac movements Only rarelv does the friction rub of myocardial
wnfarction possess these characteristics Occasanally the timung and
acoustic qualities of a pericardsal friction rub may mune very closely
the soft to and {ro murmur of dortic mseufficleney

PAIN ORIGINATING IN OTHER INTRATHORACIC
STRUCTURES

No attempt will be made to describe in detad all of the conditions
whith might be ininded under this heading Parucutar attention wilt
be paid to the disenscs grving rise to pam frequently confused with
that of myacardial infarction

The pam of dissecting aneurysm of the aorta 1s usually more pro
longed and constant than that of myocardial mfarction It may be
located beneath the steraum i the interscapular region throughout
the anterior portion of the chest or in the abdomen Extension of
the pain from 1ts otigmal location may be determuned by the extent
and directon of the dissection The pan may extend into the head
neck arms thorax abdomen or lower imbs It may suddenly dis
appear if the aneurysm blishes a new e 1o with the
main Jumen of the aorta Shock fever, and leukocvtosts are usually
less marked than with myocardial intarction Although embolism
does not occur the dissection of the arterial coats, for example of
the carotd subclavian renal or inguwmal attenes may fead 1o occlu
sion of vessels closely simulating that caused by emboli Leakage of
blood mto the pencardial cavity may gtve rise 1o a friction fub sug
gesung myocardial mlarction or acute penicardiis An sortic das
tolic murmur attributable to wideniag of the aortic nng with result
g relaine aotue msufliciency » heard in many cases of dissecting
ancurysm Murmurs may also be heard over arterses which have been
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partially occluded by the dissection or at ponts where new communi
cations have been established between the aneurysm and the mamn
lumen of the aorta

Dissecting aneurysm occurs more frequently in men than in women
Although the break n the aorta 1s frequently attributed to disease of
the aorta 1t 1s rarely observed n indviduals who do not have an
antecedent history of either permanent or temporary artenal hyper
tension In most stances 1 which blood pressure was recorded
shortly before and after dissection there appeared to be a moderate
drop 1n the pressure But even after such drop the pressure usually
remains at hypertensive levels Evidences of shock may be observed
while the blood pressure 1s high or within normal imits Rarely does
one see the extremely low levels of blood pressure which are so fre
quently encountered in cases of myocardial infarction

Diseases of the broncho pulmonary structures pleura and med:
astmum will be discussed 1n other chapters The conditions which
chuefly concern us here are put ry mfarction horax and
mediastinal emphysema

In pulmonary infarction resulting from embolism the pain may be
attributed to one or more of the followng factors (1) pleuritis over
the area of mfarction (2) reflex dimmution 1n coronary blood flow
(3) a disturbance 1 the pulmonary artery ttself Electrocardiograms
may show changes indistingmishable from those of myocardial infarc
tion The associated symptoms and signs may also be difficult to dis
tinguish There 1s usually sudden pain followed by collapse and later
by fever and leuhocytosis When the left lower lobe 1s infarcted there
may be a pericardial friction rub The factors which are particularly
helpful in making a diagnosis of pulmonary farction are demon
stration of a source of possible emboli cough with expectoration of
blood definitely pleuritic type of pain pleural friction rub and char
actenstic shadows 1n the ¥ ray pictures of the chest

Although the pam of an acute pneumothorax and the accompany
mg dyspnea and prostration may lead to suspicton of myocardal
infarction adequate examunation of the chest usually leads to a cor
rect diagnosis without much delay Charactenistically the acute pamn
1s followed by a feeling of tightness 1n the chest which may some
times be located by the patient in the affected side Although the
Pphysical signs of pneumothorax are usually clear cut the defimtive
diagnosis 1n most mstances depends upon the x ray findings

Mediastinal emphysema which has been so well described by
Hamman may give rise to severe pain closely simulating that of myo-
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cardial farction "The correct diagnosts depends upon both positive
and negative factors There s a peculiar crackling sound synchronous
with the heart beat This can usually be heard best along the left
sternal border Sometimes 1t 15 so loud that it can be heard by the
patient humself In addition to the auscultatory phenomena there may
be palpable sut >us Crep and awr may be seen m the
mediastinum on radiologrcat examination

With mediastinal tumors the type and location of pam vary with
the posttion and nature of the lesion With masses i the anteror
mediastmum the pam 1s usually retrosternal Tumors m the posterior
mediastinum are frequently neural i ongm erode bony structures,
and produce a bonng contnuous type of discomfort Wath acute
medastinits, or with raediastinal abscess due to tuberculosts or syph
ihs or secondary to esophageal disease, the pamn may radsate to the
back or upward to the shoulder region Superfiial tenderness on
pressure 1s common and occasionally crepitations are audible

Pan assoctated with esophageal disease 1s usually due to some type
of obstructive lesion with resulting increase in the intratuminal pres
sure Associated complaimts such as relation of pam to meals dys

phagia and regurgiation of undigested food particles are helpful m
making a diagnosis

PAIN REFERRED FROM SUBDIAPHRAGMATIC
STRUCTURES

The pamn and other mamfestations of disease of certan abdorunat
viscera may be mustaken for symptoms of cardiac ongsa  The path
ways by which pain arising m imtra abdomimnal organs s referred to
the chest are not clearly understood A diaphragmatic hernia may
give rise to paroxysmal substernal paw of a constnctive type It may
occasionally be shatply differentiated from cardac patm by sts prompt
disappearance when the patient suts up The location of the pam of
peptic ulcer may sometumes suggest cardiac pain but it may usually
be recogmzed by 1ts relation to meals rather than o exertion Acute
pancreaitss may give rise to severe pam and shock suggesting myo-
cardial infanuon Howewer the pam usually radiates to the back
The blood amylase determination may be the clue to the correct
diagnosis Cholehtiuasis and cholecyststss are particulatly hhely to
Eause nfmasleadmg set of symptoms  Under certamn wircumstances the

t caused by cholelitt seems to act as a tugger mecha
susm for angina pectonis Dr Francis F Harnson has been particularly
miterested 1n this subject and has records of a number of cases i
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which the removal of a gallbladder contaiming stones brought an end
to a sertes of what appeared to be anginal attacks extending back
over a period of months or years before operation Steincrohn called
attention to the importance of the rhythm and pertodicity of the pain
i distinguishing acute cholelithiasis from myocardsal wfarction In
myocardial farction the pam 1s not of a colicky type but may be
made up of severe paroxysms nterrupted by periods when the pam
though still present 1s much less intense



Tustrative Cases

I

(3311911 Admitted Jan 19 1944 Died Jan 24, 1944)

Tais 36 year old Negro h f plawaed of ep pain of 12
hours duration She had noted exertional dyspnea for six years with nuld
orthopnea

She was seen 1 April 1930 complasning of pam and swelling 1 the
knees for one month The night knee was swollen wath ncrease mn skn
temperature and graung on motion The Wassermann reaction was posi
tve A diagnosts of infecttous arthnitts was made She returned in 1932
camplaumg of pan m the left knee On exarmation a blowing systolic
murmur was heard in the aortic area The blood pressure was 180/100
A duagnosts of syphilitec 2ortitis was made The spmal fhud was normal
She returned agam m 1937 complarung of pam n the left knee The
cardize findings were the same blood pressure bemg 162/100 Unine
examination showed a trace of alburmn During this period she was seen
on one occaston with generlized urticana and abdomnal pasn The blood
pressure at that time was 155,88

On January 19 1944 she suddenly deseloped pamn 1n the epigastrium
riduating to the mterscapular region The pam was termuttent tn charac
ter lasting for 25 to 30 mmutes “with freedom between attacks for severat
moments There was o0 nausea vomiing abnormality in bowel fanction
or uninary symptoms There had been no simdar attuchs presiously
PHYSICAL EXAMINATION on admesston T 1004 P 100 R 32 BP
2651124

The patient an obese woman was moanng and holding her abdomen
There was no lymph node enlargement Respirations were rapid but the
tungs were clear There was enfargument of the heast to the Jeft The rate
was rapd but the rhythm was regular The sounds were of fur qualiy
A blowing systolic murmur was audible over most of the precordsu
maumal at the base The abdomen was obese There was mcreased musch
tone and generahized tenderness with referred pan to the eprgastnum on
pressure over the Jower abdomen wath rebound tunderness There was
marked tenderness ta pressure mn the epigastrium The extremities Were
normal Neurologscal e revealed no ab: i
COURSE I TIE HOSPITAL.  The patient was digitalized and the fol
lowmg mornmng a laparotomy was done Followmg thus the temperature
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remained between 100 and 102 with pulse rate varying from 100 to 120
She was restless and perspited profusely Each time she was taken out of
the oxygen tent she had marked dyspnea with shallow excursions Numer
ous tracheal rales were described “The abdomen remamed tender but she
did niot complain of pamn She seemed to be improving then died suddenly
LABORATORY DaTA ‘Wasscrmann reaction positive hemoglobin 11'§
gm leukocytes 20 000 Unne examunation showed specific granity 1026
albumin and sugar negative 9-10 white cells and 3-4 red cells per lugh
power field with no casts Blood nonprotein mtrogen 28 mg / bilirubin
less than 0 8 mg &/ total proten 7 5 gm /4 Electracardiogram on January
19 showed normal sinus rhythm left axis deviation Marked sagging of the
ST segments 1 all leads Imtal upward deflection 1n the chest lead
Record showed evidence of left sided enlargement and digitalis effect

DiscussioN This patient was considered by the internusts and
surgeons who saw her to have an acute abdommal emergency and
was operated upon within a few hours after admussion the preop
erative diagnosis was acute cholecystitis and cholelithuasis The opera
tive findings were not revealed to the discussor The first problem
seems to be whether the primary cause of the pam was above or
below the diaphragm This 1s often difficult to determme as 1t 1s welt
known that coronary thrombosis put y embolus or p 1
n the lower lobes may present signs and symptoms pointing strongly
to the presence of some acute abdomimal conditton The pain 1n this
case was felt in the epigastrium but was severe between the scapulae
dyspnea was an outstanding symptom The onset was precipitous and
there was no hustory of any preceding attacks of pam or of any
gastromtestinal symptoms nor were any gastromtestmal symptoms
described m the final dlness The pam and the maxunur degree of
tenderness were 1n the midline—between the scapulae and 1n the ep1
gasttium These facts lead one to suspect that the difficulty was above
and not below the diaphragm

Several 1ntra abdomnal conditions may be considered further
however Acute hemorrhagic pancreatitis 1 an obvious possibility
A shockhke picture which was not present m this case 1S sometumes
seen and pam high between the scapulae would be unusual Acute
cholecystitss or empyema of the gallbladder must be considered The
Pain was unusually severe and persistent the degree of dyspnea in
compatible and the location of the pain and tenderness atypical
There was obviously no common duct obstruction by stone Rupture
of a peptic ulcer into the lesser pentoneal sac 15 possible but the pam
should be lower down the tenderness more localized and dyspnea
and excessive elevation of blood pressure would not be expected
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The other possibilities are related to vascular disease With the
seserc hypertension and with the record of some fluctuatson n blood
pressure on previous visits one might consider paroxysmal hyperten
sion from a pheochromocytoma A careful look at the symptoms leads
one to discard this wdea The recurrent pamn 1w the knees, the attack
of urticaria with abdomunal tenderness and the hypertension with
epigastric pain suggest the possibility of penarteniss nodosa With
mesenteric thrombosis or acute lesions 1n the pancreas, stomach, or
gallbladder, but that would put unnecessary emphasis on rather ua
common events, the knee pain was probably related to her obestty,
and the hrves to something she ate

Novw that a variety of subdaphragmatic conditions have been con
sidered and no attractie posstbity uncarthed what intrathoracic
disease mught this be? Pulmonary embolism might have sucha sudden
onset and the source 1 a fat woman with hypertension could be
esther mntracardiac or penspheral The location of the pain would be
unusual for an embolus large enough to cause such distress—it should
be more promment anteriorly The subsequent course of events re
vealed nothing to suggest this diagnosis In a fat woman with S)phxlxs
and hypertension the two best possthrlities, and the most difficult to
distimgtush between with the waformatson avastable are coronary m
sufficiency on an artenosclerotic or syphilitic basis and a dissecting
aneurysm beginmung just bevond the arch of the aorta

In the presence of both syphilis and hypertension with probable
artertosclerosis 1t 1s difficult to tell which 1s the cause of coronary
disease It can sometsmes be correetly predicted if symptoms of cot
onaty msuffictency with pan have been present for a penod of tine
The pam due to encroachment of syphulttic aortrs upon the
coronary osta may produce a suggestive chasal preture m that the
pan s Likely to appear more frequently at rest and to be more per
sistent The presence of aortic msnffictency would also suggest sypht
ths In this case there 1s no hustory of any previous attacks Witk
etther syphilitte stenosis or coronary thrombosis on an artenosclerotic
basis one would expect pam hngher (n the chest with more substernal
localization If the attack were severe enough to cause such discom
fort with fever and lewkocytosis the blood pressure should not be
at such an exaggerated level as 1t was i this case The single electro
cardiogram avadable shows only the changes one would expect with
thas degree of hypertension

With 2 dissecting aneurysm the pan 1s usually sudden 11 onset and
mtense Sometimes it appears first in the interscapular region Of 31
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the abdomen The pain has a wider radiation m most mstances than
that of coronary thrombosis rarely extends to the arms and 1t 15
more likely to be persistent than 1s the pain of coronary occlusion
Pre ewsting hypertension 15 the rule and even when the patient 1s
prostrate with pain the blood pressure frequently remams up or rises
to very high levels Fever and leukocytosis are usually present The
most significant point agamst this diagnosss 1s the posstble presence
of syphulitic aortiis which supposedly tends to protect agamst dis
section but on the whole it seems the most likely cause of the
patient s dllness If one assumes that the diagnosts of dissecting aneu
rysm 1s correct then rupture into the pericardum pleura or even
into the abdomunal cavity was probably the termnal event

ANATOMICAL DIAGNOSIS (Autopsy No 18742) Arteriosclerosts and
artertolosclerosis Dissecting aneurysm of aorta from just below the left
subclavian mouth down into the left common thac with rupture imto left
pleural cavity Left hemothorax Pulmonary emphysema Cardiac hyper
trophy History of hypertension Diffuse intrarenal arteriosclerosis wath
shght scarning of kadneys Surgical absence of galibladder and cystic duct
All chambers particularly the left ventricle were hypertrophied The
wall of the aorta had been dissected apart from the onfice of the left sub
clavian past the bifurcation of the aorta At a pomt about 2 cm distal to
the obliterated end of the ductus arteriosus 1n the night part of the wall of
the aorta there was a hole 7 by 3 mm which opened from the outer layer
of the aneurysm to the tissues of the mediastinum In thts netghborhood
the tissues were full of blood clots and there was 700 ml of freshly clotted
blood 1n the left pleural cavity On mucroscopic section the splitting of the
media was that typically seen 1n dissecting aneurysm There was marked
narrowing of the intrarenal artenies and extreme artertolosclerosts espe
crally about the adrenals
SuMMARY This 36 year old Negro woman was known to have hyper
tension for 12 years The day of admission she developed sudden epigastric
pamn radiating to the interscapular area Exammation revealed hyperten
ston cardiac enlargement a systolic brut and abdominal tenderness most
pronounced 1n the epigastrum with mereased muscle tone and rebound
tenderness A cholecystectomy was performed and she died suddenly four
days later Consideratton of the findings suggested disease ongmnating
abave the diaphragm most likely car tar in nature The character
and location of the pain the persistence of hypertension and the absence
of electrocardiographic changes suggestive of myocardial mfarction led to
a diagnosis of DISSECTING ANEURYSM which was confirmed by the
autopsy Death was due to rupture nto the left pleural cavity




11

(4392705 Admmtted July 19 1946 Diwed July 26 1946)

Tars 43 year old Negro demestic compluned of severe pasn beneath the
sternum and shortness of breath of one hour s duration At age 29 she was
found to have » positive serologic test for syplubls and had recesved treat
ments for two months
Six years before admussion she began to have headaches anrd nas told
that she had hypertension (systole as fugh as 240) In January 1946 she
first poted a feeling of tightness in the epigastrsum and beneath the sternum
which came en particutasly after climbing stairs There was accompanying
dyspnea and a tight feeling wn the throat The symproms disappeared afies
rest In February 1946 white ¢ 3! she suddenly exp da
crushing pawn 1 the epigastrium and begeath the stermum  which radiated
into the left ssde of the neck and jaw She stopped work but the pam did rot
P 1y as the p attacks had The following day she
attempted to work but had a recurrence of the pam associated with shost
ness of breath At thus tume she resumed anti syphulitac therapy The attacks
of dyspaca on exertion accompamed by substernal and epigastric pain
continved
The day of admusston while nding on a bus she was setzed withont
warmng by a crushing pun beneath the sternum  which radiated to the
Teft chest but notnto the neck or arm [t became difficult for fier to breathe
and she was very appret She felt d but did not vomst
When she arrned at the hospital her extrermties were cold the heart
sounds wese barely audible and the blood pressure was 130/60 dropping
rapidly to 50/40
PuysiCAL EXAMINATON on admission T 996 p 100 R 26
The patient wns 2 well developed moderately obese Negro womman The
puptls were small equal but slightly iregudar and did not react to Iight
{morphtne hod been admamstered) The fundt showed narrowed artenes
bat no hemorrhages or exudates were seen The trachea was sn the md
ime The cenvical seins mere full The lungs wete clear The pomt of
smaximal impulse of the heart was 9 S om to the left of the sterntm m the
Sthaaterspace The rhythm was segular The apicat first sound was sharp
but distant In the third wmterspace to the left of the sternum a soft early
duastolic murmuor was heard The hver edge was palpable on deep mspia
tion The reflexes were equal and active There was no edema
COURSE 1 T1iE HosPITAL The temperature sanged from 100 to
1034 and there was 1 concomutant increase 1 pulse rate The boting
134
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substernal ache persisted m spite of morphine The blood pressure gradu

ally rose to 140/60 On the 4th hosputal day the patent had a severe
exacerbation of pan which lasted for thirty minutes although she wis
given motphune On July 22 the heart was described as greatly enlarged
both to the left and nght of the sternum with a visible and palpable
tmpulse 1 the Sth mnterspace A dastolic murmur was heard loudest to
the nght of the sternum The pulse was of the Cortigan type On July 26
she suddenly became unresponsive and developed conjugate deviation of
the head and eyes to the left The pulse could not be filt Blood pressure
was 550 The heart sounds were audible in the pauses between respiration

being regular but of poor quality There was no further increase i the
arca of cardiac dullness Death occurred shortly after onset of this episode

LABORATORY DATA Serologic test for syphilis negative urine nor

mal feuhocytes 10 640 with 829, polymorphonuclears 15/ lymphocytes

4 ytes and 1/ basophil 100 rate 25 m per hour

hemoglobin 13 gm Electrocardiogram on July 19 showed a P R interval
of 016 sec rhythm normal P waves normal QRS 3 mverted tendency
to left axss devianon T1 2 and 4 upright T3 inverted ST scgments
normal Ou July 22 electrocardiogram showed that sice July 19 T2 had
become tsoelectric and T4 inverted There was slight elevation of ST3 and
ST4 was shghtly depressed Changes were defimte and suggested the
evolution of some acute process She had received no digitalis No « ray
examinations were made

DiscussioN The physician ts often confronted with the problem
of a patient with collapse following, the onset of severe pain 1n the
chest At the present time when almost every sudden severe pain 1n
the chest 1n individuals past or n middle age 1s at once called cor
onary occlusion 1t 1s well to emphasize that there are other diseases
of the cardiovascular system the lungs and the abdomunal organs
which may so closely resemble coronary occlusion that they are dis
tingwishable from 1t only with difficutty

In the present case the attacks of substernal pain appearing after
etertion over a period of months and the findings on exammation
of the heart leave Iittle doubt that this patient s 1llness was the result
primarily of disease of the cardiovascular system

She had syphibis with evid suggesting y of the
aortic valve There was also 2 history of hypertension and on exam
tnation the retinal vessels were found to be narrow

Four major posstbilities will be considered all of which could pro
duce the pan with a picture of shock the aortic msufficiency and
the sudden death (1) bactenal endocarditis engrafted on an aortic
vale previously damaged by syphibis (2) dissecting aneurysm of the
aorta (3) arteriosclerotic disease of the coronary arteries with cor
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onary thrombosts, (4) syphilis of the aorta with narrowing of the
coronary ostia and syphilitic aortie msufficiency

(1) Bactenal Endocarditis Engrafted on an Aortic Valve Prevt
ously Damaged by Syphihs Anginal pamn 1s not uncommon i the
presence of aortic msufficiency, and the acute substernal pam with
shock on the day of admisstion could have been caused by lodging of
a fniable vegetation 1n a coronary artery About 507 of coronary
emboll are seen 1n patients with subacute bactertal endocarditis
Cerebral embolization 1s also common 1n this disease when the aortic
valve 1s mvolved but death 1s not usually as sudden as n ths case
The absence of symptoms of infection before the finalillness and the
lack of anemia petechiae clubbing of the fingers and enlargement
of the spleen are all against this possibihity It would be a rare sequence
of events

(2) Dissecting Aneurysm of the Aorta This 1s most commonly
seen 1n patients with hypertension It must be considered as a posst
bility when severe pamn 1n the chest with shock are the presenting
symptoms there 1s evidence of aortic valve nvolvement, and sudden
death occurs The pain 1n these cases usually begins 1n the chest and
progresses to the epigastrium and lower abdomen which was not
true in this patient Altered pulsation m one of the major penipheral
vessels 1s commonly but not umformly present If this disease ex
plawns the terminal 1llness 1n this patient one would also etpect to
find arterosclerotic disease of the coronary vessels to account for the
previous attacks typieal of angma pectons Rest would hardly be
expected to have termunated them had they been associated with
hemorrhage and dissection 1n the, medial layer of the aorta The ter
munal event 1s often Tupture mnto the penicardium but m this case
the enlargement of the area of precordial dullness was not assocrated
with the sudden ewtus but preceded 1t by several days

(3) Arteniosclerotic Disease of the Coronary Arteries with Cor
onary Thrombosts There are many of the features of this preture
Which fit well with such a diagnosis The history of hypertension the
typical attacks of substernal pain following exertion and reheved by
rest with a final episode of more severe pain which occurred without
exerion with shock low blood pressure subsequent fever and finally
sudden death six days later are all quite typical However the occur
rence of as severe an attack as thus without more typicat electrocardio
graphuc findings and also the presence of the signs of aortic nsuff
ciency lead one to search further among the possibilities

(4) Syphilis of the Aorta with Narrowing of the Coronary Osts2
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and Syphiliic Aortic Insufficiency Syphlis 1nvades the mouths of
the coronary arteries and alterations 1 the course of the artery are
unusual 1n contrast to the situation m arteriosclerosis The process
1s gradual and termnally there may be complete obliteratton of the
mouths of one or both coronary arteries Actual thrombosts mas not
take place In this case we have a woman with inadequately treated
syphulis who developed attacks of anginal pamn which mcreased 1
severity with a final attack which was not accompansed by the typical
electrocardiographic findings of coronary thrombosis In view of the
fact that syphilitic aortius progresses slowly tume for the develop

ment of collateral circulation 1s allowed Under these circumstances
one seldom sees repeated attacks of angina pectons occurring over
a long period of time and followed by a termunal event suggesting
coronary occlusion Nevertheless although artertosclerotic coronary
disease 1s more common the definite aortic insufficiency and the
severe precordial pamn without striking electrocardrographic changes
of infarction incline one to consider syphults as the major factor m
this case Sudden death 1s common m cases of this type and may be
the result of ventricular fibrillation

ANaTowvICAL DI1AGNoOSIS (Autopsy No 20061) Syphilittc aortitis
Syphilitic aneurysm of ascending aorta with previous teakage and terminal
rupture mto the pencardial sac Pericardial adheston Focal areas of
myocardial atrophy and scarrng Focal areas of hemorrbage m lung
Ductal ad of Cal and bone formation m dura
Chre )L

d of hypoph

The pétcnual free space of the pencardial cavity was obhiterated by dark
blood clots and adhesion The pencardum was adherent and thickened
over the ventricular surface of the heart and there was much old blood
pigment 11 the adhesion Over the auricles there was old as well as fresh
hemorrhage The heart cavitees all appeared compressed The aortic valve
showed some thickerung of all sts cusps Ansing from the aatenor surface
of the ascending aorta about 1 cm above the sinuses there was a saccular
ancurysm the wall of which was thinned out and which contained hitle
thrombus matersal It had ruptured into the pericardeal sac

Thus was a case of classic syphilitic aortitss with extensive medial changes
seen on microscopic examination of the section Apparently the aneurvsm
bad leaked slowly into the pericardial cavity o repeated occasions and
thon there was a final rupture with death This accounts for the appearance
of pain at rest and for its severity and persistence
SUMMARY  Tlus 43 year old Negro female was known to have made
qQuately treated syphalis for 14 years Six years before admssion hyper
tension was first noted Six months before death she developed attacks of
substernal oppression and exertional dyspnea The pain was not always
telieved by rest and the day of admission an attack of severe pan was
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followed by hypotension There was venous engorgement and an aortic
diastolic murmur was noted The pamn persisted and there was fever The
heart became greatly enlarged and she died suddenly The electrocardio
gram did not show changes tvpical of myocardial infarction The coronary
msufficiency was thought to be due to syphihis SYPHILIS OF THE AORTA
was found at autopsy but the basic lesion was a small SYPHILITIC
ANEURYSM anising just above the base of the heart with previous leakages
and termunal rupture into the pencardial sac More attentton should have
been paid to the evident venous engorgement and the marked enlargement
of the area of precordial dullness
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(4467483 Admutted January27 1936 Died February3 1936)

Thus 28 year old Negro laborer entered complaining of pamn over the left
lower nbs hiccups and vormting Three years before he was stabbed m
the same location as the pam of which he complamed No senous symp-
toms had followed the stab wound On the momming of admission his wife
awakened lim suddenly He was startled jumped from bed and immed:
ately complamed of excructating pain over the left lower nbs He began
lz vomit and had violent hiccups These difficulties continued throughout
the day
PHYSICAL EXAMINATION on admission T 1016 P 140 R 26 BP
110/66

The patient was apprehensive and complained bitterly of the pain There
was mild dyspnea The left chest was held immobile Every other breath
was accompanied by hiccups Duning the exanunatton the patient vomted
300 m! of black bloody matenal At the lower border of the nbs was the
scar of the stab wound received three years before The pupils reacted
normally The trachea was 1n the midline there was no tug There was no
lymphadenopathy and the thyrord was normal The nght lung showed
nothung abnormal On the left there was dullnes below the angle of the
scapula and diminished breath sounds Over the precordim there was a
bigh pitched pleuro pericardial sound The exact position of the heart
could not be determined There was a Systolic murmur at the apex The
second pulmonic sound was accentuated The pulse was rapid and regular
The abdomen was soft There was tenderness 1n the left upper quadrant
No organs or masses were felt The reflexes were normal
COURSE IN THE HOSPITAL A needle wasnserted n the 4thnterspace
left md axillary ine and 20 ml of bloody flud was withdrawn which
showed a hemoglobin content of 64,/ and 80 000 leukocytes per cu mm
The patient vomited dark blood on frequent octastons His temperature
remained above normal the pulse rate was tapid and the blood pressure
steadily fell Vomiting and hiccups persisted He grew steadily weaker and
died seven days after admussion
LARORATORY DATA On January 27 hemoglobin was 110/ leuko-
Cytes 8760 On February 1 hemoglobim was 82/ Wassermann reaction
was strongly positive Urine examunatton was normal The temperature
varied from 100 410 104 6 the pulse rate from 120to 160 Roentgenogram
of the chest showed a dense shadow occupying the lefl base with some
apparent shifting of the mediastinal structures to the right Three days
later a second fiim showed that the atea of clouding was higher There

139
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was a region of relative transl y withun the cloudmg which suggested
either extreme elevation of the diaphragm or a diaph tic herma
although fluoroscopically with the patient supme barum demonstrated
the stomach to be 1n normal relationship to the other organs m the
abdomen

Discussion The very sudden onset of the pan, 1ts excruerating
character the localization 1n the left chest, and the finding of bloody
materal on pleural tap suggest the possibility that the acute episode
was cardiovascular m nature with conceivably rupture of 2 syphiliic
or a dissecting aneurysm 1nto the left pleural cavity, or a pulmonary
embolus with infarction of the lung

However when one reviews the situation in detail there are certain
assocrated findings which would not be logcally explamed by any of
these diagnoses Vomiting was just as prominent a symptom as was
the pain and durning the entire week of illiness the patient could not
retan food In addition from the description of the vormitus there
seems little doubt that hemorrhage into the gastrointestinal tract o¢
curred Also the promnence of hiccup suggested mvolvement 1n the
region of the diaphrigm

Thus 1t would be more reasonable to conclude that m all ikelthood
the underlying disease must be one which can mvolve both the gas
tromntestinal tract probably the stomach, and also the left pleural
cavity In searching for possibilities which could lead to nvolvement
both above and below the diaphragm, the most ymportant clue, par
ticularly in the absence of any history of gastrointestinal symptoms
previously would seem to be the history of a stab wound 1 the left
chest three years before the present illness It scems perfectly possible
that there could have been a diaphragmatic injury at that time with
subsequent intermuttent hermation of the stomach into the thoracic
cavity This would be most likely to occur with the patient in the
recumbent position and the acute attack just on awakening could
concenvably be the result of sudden strangulation The strong pownt
against this suggestion 1s the fact that the x ray study showed the
stomach to be normal in contour and position

It 1s difficult to decide the exact nature of the lesion in this case,
but hernia of the stomach through the diaphragm would seem most

likely Leakage of an ancurysm 1nto the left pleural cavity 18 difficuit
to rule out

ANATOMICAL DIAGNOSIS (Autopsy No 14638 partial)  Strangulated
daphragmatic hernta of stomach n left pleural cavity Bloody flurd in left
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pleural cawity fibrinous pleunsy (left) Atel and lobular
of Ieft lower lobe of lung Central atrophy and necrosis of iver Acute
splemic tumor Dilatation of the pancreatic ducts Metaplasia of duct
epithelium Pyelitrs cystica

The left pleural space was found to contamn 700 ml of dark bloody flmd
which had a vile odor The cavity was lined with thick greemsh exudate
and there were adhesions at the posterior part of the lung The left lung
was compressed upward and inward toward the lulum After the lung and
the pleural fluid were removed there remained a large mass which had
herniated through the diaphragm There was an openmg in the diaphragm
about 3cm n dtameter through which the middle portion of the stomach
protruded The wall of the stomach 1n ths area was mnfarcted and gan
grenous It was filled with clotted blood The draphragm was covered by
fibrimous exudate so that the relattonshup of the defect to the old stab wound
could not be established However the stomach and omentum were firmly
adherent to the margmns of the opeming so that the hermation had been
present a long time and the recent attack marked the onset of strangulation
The microscopic sections showed a completely necrotic stomach wall
Leakage through the necrotic stomach wall resulted in the relatnvely fresh
blood 1n the pleural cavity
SuMMARY This 28 year old Negro laborer had been stabbed m the
left lower auila three years previously The morning of admussion he was
startled from sleep developed excruciatng pan over the left lower chest
began to vomit and had singultus The left chest was immobile there
were signs of pleural fluid and a pleuro pericardial friction rub There was
tenderness 1 the left upper quadrant He vomited changed blood Almost
pure blood was aspirated from the pleural cavity X ray of the chest
showed shift of the mediastinal structures and a suggestrve area of trans
lucencyn the clouding at the left base was noted ‘With barium the stomach
seemed 1n normal refationshp to the other organs The mamfestations
suggested involvement of both the gastromtestinal tract and the pleural
cavity It was thought that myury to the draphragm from the stab % ound
had allowed the stomach to herntate and that m the absence of previous
symptoms the severe pain was due to strangulation Thts proved to be the
case for at autopsy there was a STRANGULATED DIAPHRAGMATIC HERNIA
OF THE STOMACH
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Chapter 4

SUDDEN DEATH

NY PRACTICING PHYSICIAN may be called upon to express
an opimion regarding the cause of sudden death mn one of his
patients or m a stranger who happens to die whtle travelling through
his neighborhood Such an opmion s often superfluous but occa
stonally 1t 1s of practical tmportance In either circumstance it serves
to emphasize the value of deductive reasonmg based on a careful
analysis of the known antemortem events viewed mn the light of the
probable causes of sudden death From a practical pomnt of view as
Hamman pointed out 1t 1s important as a first step to exclude trauma
and posomng As an example he cited the case of a vigorous man
of 50 who while returning from an active summer vacation suddenly
pressed his hand to tus heart and died instantly It seemed reasonable
to conclude that death had resulted from coronary occlusion and
this diagnosis was officially entered as the cause of death Later 1n
going over the msurance policies 1t was found that the estate would
have been greatly increased had death been due to an accdent It
was then recalled that ten days before denuse he had cut his night
shm The abrasion had been sore for a few diys and then healed
completely The possibility suggested by thus history led to an autopsy
at which a large thrombus was found straddling the bifurcation of the
P y artery E ton of the saphenous vemn showed
thrombus extending from the site of the scar to the pomt of entrance
mnto the pulmonary vemn
From the figures collected by Hamman the most important natural
causes of sudden death (1 excluding cases of poisoming and trauma)
are
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Hlustrative Case

1

(192642 Admtted March 21 1948 Died March 29, 1948)

Tais 47 year old Negro housewife was admitted because of loss of con
SCI0USNESS

Her father had died of a stroke She had had an operation 1t 1933wk
removal of a myomatous uterus and a cystic ovary Her blood pressure at
that time was 200/140 During 1978 to 1940 she was followed carefully
under treatment with potasssum thiocyanate On one occaston she hada
feft hemp p d by paresthesia

Two and one half months before the final admission she began to hase
episodes of non radiating precordial pain which folloned exertion bit
occasionally appeared at rest and were accompamed by dyspnea in
February 1947, she developed epipastric distress follawed by vomitmg of 2
quart of reddish fud Fold g this she had with nausea and
episodes of vomuting commg several times a week She occanonally hod
what was described as a tarry staol

Four hours before admission while siting quetly she had 2 flushed
feehing, panied by severe | dial pain She become weak ard
;mmtd £ ap

HYSICAL EXAMINA g
0% TION on admission T 102 P 106 R 2

The patient had d and ¢ 1 na acul®
distress The pupils reacted well funds showed normal discs but e
was diminution i caliber of the arterses with shgbt artenoyenous ncking
The cervical verns were not distended The thyroid was not enlarged Thre
was duflness at the left base posteriorly The breath sounds were dustart at
both bases but no rales were audsbie Strong radial and dorsalts peds
P were felt bi ly The was quiet There was
Sl;_g;ll enlargement ta the teft on percussion The sounds were teguls? and
7\ it quality A short systolic murmur was heard loudest at the 935
mi :; :: ;cccntu:ncd and louder than P, The abdomen was not tende? n§
bloedin fc:\'g:\n!s were made out Pelyic examination showed art ulcert®
the le &i Fvical mucosa Neurological exammation showed weskness ©

Pper extremity whick was more evident distally where significant
146
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SUDDEN DEATH

NY PRACTICING PHYSICIAN may be calied upon to express
an opimion regarding the cause of sudden death 1n one of his
patients or in a stranger who happens to die while travellg through
hts nesghborhood Such an opinion 1s often superfluous but occa
stonally 1t 1s of practical importance In erther circumstance it serves
to emphasize the value of deductive reasoning based on a careful
analysis of the known antemortem events viewed 1n the light of the
probable causes of sudden death From a practical pomnt of view as
Hamman pointed out 1t 1s important as a first step to exclude trauma
and poisoning As an example he cited the case of a vigorous man
of 50 who while returning from an active summer vacation suddenly
pressed hus hand to his heart and died instantly It seemed reasonable
to conclude that death had resulted from coronary occluston and
this diagnosis was officially entered as the cause of death Later i
going over the insurance policies 1t was found that the estate would
have been greatly mcreased had death been due to an acaident It
was then recalled that ten days before denuse he had cut s right
shin The abrasion had been sore for a few days and then healed
completely The possibility suggested by thus hustory led to an autopsy
at which a large thrombus was found straddling the bifurcation of the
pulmonary artery Exammation of the saphenous veul showed
thrombus extending from the site of the scar to the powt of entrance
nto the pulmonarv vem
From the figures collected by Hamman the most important natural
causes of sudden death (1¢  excluding cases of potsoning and trauma)
are
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Diseases of the coronary artenies including coronary

accluston due to syphulitic aortins 40,
Aneurysm of the aotrta 12/
Valvular heart disease 12/
Myocardial disease 8/
Cerebral hemorrhage 3/
Pulmonary embolism 5/
Pulmonary hemorrhage )
All other causes 10/

Thus analysis was made in 1934 More recent figures would prob
ably show fewer deaths due to aneurysm and pulmonary hemorrhage
and 1 greater percentage due to disease of the coronary artertes In
any event cardiac fatlure 15 the cause of sudden death n well over
half of the cases and disease of the coronary arteres 1s by far the
most common cause of the fasiure The actual mechamsm of the sud
den failure has been proved in only a few cases m which 1t has been
shown to comecde with the onset of ventncular fibriilation When
sudden faslure occurs m an jndividual who has previously had no
cardac symptoms one may find a surpnising degree of myocardial
damage On the other hand under apparently identical circum
stances there may be httle or no evidence of myocardial damage

Sudden death from heart failure 15 instantaneous more often than
1s death from embohsm or hemorrhage An exception 15 death caused
by a large pulmonary embolus If the embolus 1s not large enough
to occlude the trunk of the pulmonary artery or both man branches
death 1s generally not immediate However the presence and type of
associated disease may have an important bearing on the outcome

The chief sources of embolt are thromb in the systemic veins or
n the chambers of the heart Phiebothrombosis may occur in 2p
parently healthy individuals sometimes as the result of very minor
mjuries to the lower extremties or even as the result of strenuous
exertion without direct trauma If emboli anse from the penpheral
vens they almost always lodge 1n the pulmonary vessels In the rare
stances of so called paradoxical embolism the embolus passes nto
the left side of the heart through a patent foramen ovale and may
lodge 1n the coronary or systemuc artenies It has been observed cln
wcally that when paradoxical embolism occurs 1t 1s 1n manv 1nstances
preceded by pulmonary embolism which by raising the pressure 10
the right ventricle favors the passage of the second embolus from the
right to the left side of the heart The same favorable circumstances
are created by other conditions which give rise to an elevated night
ventricular pressure Thrombi ansing from the wall of the nght ven
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trcle owing to their relatively small size rarely produce sudden
death by pulmonary embolism On the other hand thrombr of left
ventricular origin even when small may lead to sudden death by
embolization of the coronary or cerebral artenies Coronary embo
lism may be suspected when a patient with bacterial endocarditss dies
suddenly Instantaneous death from cerebral embolism 18 rare and
the patient usually Lives long enough to show evidence of myury to
the bran  When embolism of the systenuc circulation occurs 1n the
absence of evidence of intracardiac thrombosis and 1n the absence
of a patent foramen ovale 1t may be due to the formation of thromb:
over an artenosclerotic plaque i the aorta Such emboli may be
dislodged and carned 1nto the smaller radicles of the arteral tree

Hemorrhage may produce a fatal result 1n three ways (1) by loss
of blood (2) by the effects of pressure upon a vital organ and (3)
by damage to tissue from bleeding into 1ts substance Sudden death
from hemorrhage may occur following loss of blood at any pomnt mn
the body Instantaneous death from hemorrhage 1s nearly always due
to rupture of an aneurysm or rupture of the heart Other common
sources of the bleeding are pulmonary cavitation peptic ulcer and
eroston of an esophageal varx Death from a dissecting aneurysm
frequently results from hemorrhage into the pericardial cavity which
1s an example of fatal effects from hemorrhage due to pressure upon
a vital organ Another example 1s subarachnord hemorrhage which
15 a well known cause of sudden death 1n young and nuddle aged
people often 1n association with the development of hypertension 1n
the presence of a congenital aneurysm Cerebral hemorrhage 1s the
most common example in which bleeding causes death by destruction
of tissue



Hlustrative Case

I

(4192642 Admtted March 21 1948 Died March 29 1948)

Turs 47 year old Negro housewife was admtted because of loss of con
scrousness

Her father had died of a stroke She had had an operation w 1933 with
removal of a nyomatous uterus and a cysti ovary Her blood pressure at
that tume was 2007140 Durmg 1938 to 1940 she was followed carefully
under with p h On one she had 2
left hemiparesis accompamied by paresthesias

Two and one half months before the final admission she began to have
episodes of non radianng precordial pain which followed exertton but
occastonally appeared at rest and were sccompamed by dyspaes In
February 1947 she developed epigastnic distress followed by gofa
quart of reddish flmd Followng tius she had anorexia with nausea and
epsodes of vomiting comung several umes a weeh She occastonally had
what was described as a tarry stool

Four hours before admission while sttting quietly she had 4 flush~d
feeling b d by severe p dial pain She became weak and
famnted
PHYSICAL EXAMINATION on admusston T 102 P 106 R 28, BP
220/130

The patient had d and app d 1n no acute
distress The pupils reacted well fundt showed nosmal dises but there
was diminution an caliber of the artertes with shght arteriovenous niching
The cervical veins were not distended The thyrord was not entarged There
was dullness at the left base posteniorly The breath sounds were distant at
both bases but no rales were audible Strong radial and dorsahs pedis
pubat were felt bit My The p d was quset There was
stight enlargement to the left on percussion The spunds were regular and
of fuir quality A short systolic murmur was heard loudest at the base
A was accentuated and fouder than P, The abdomen was not tendes 10
Masses or organs were made out Pelvic showed an ul d
bleeding cervical mucosa Neurological examunatson showed weakness of
the left upper extremity which was more evident distally where significant
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atrophy was present The deep tendon reflexes were intact and the sensory
perception seemed normal There was no disturbance 1n cranal nerve
function
COURSE IN THE HOSPITAL The patients mental situation cleared
quckly and on the thurd hospital day she was allowed up in a chair She
bad some patn 1n her left chest and along the left arm on this day but no
change 1n blood pressure Her temperature rose steadily foll g admis
sion reaching a maximum of 103 No cause was demonstrated On March
29 she was feeling well After dinner while sitting up 1n bed she suddenly
died
LABORATORY DATA Blood serologic test for syphilis negative hemat
ocnt 305 sedimentation rate 36 mm per hour leukocyte count 7450
with normal differential Urnine showed specific gravity 1012 sugar nega
tive albumun 1 plus microscopic examination was normal Stools were
normal color guaiac test was negative Several blood cultures showed no
growth Blood nonprotem mitrogen was 52 mg 4 sugar 112 mg /
cholesterol 183 mg /4 bilirubin less than 08 mg /4 alkalie phosphatase
13 Bodansky units

Lumbar puncture performed on admission showed an mtial pressure
of 240 mm water with normaldynamics Fluid was clear with no mcrease
m cells or protein Wassermann negative Cultures of cervix and vrine
revealed no pathogenic organisms

Electrocardiogram showed left axis deviation and the type of picture
seen with hypertension There was no evid of dial

X ray examination showed increase 1n the transverse cardiac diameter
The lungs were clear There was dilatation of the aorta

DiscussioN There are two obvious features which stand out

(1) The patient had known hypertensive cardiovascular drsease for at
least 15 years prior to her final 1llness and (2) death when 1t came
was sudden and unexpected The patient had no real difficulty as a
result of her hypertension from 1940 to 1947 when she began to have
attacks of precordial pamn following exertion and accompanted by
dyspnea From the descniption one may assume that these attacks
were due to wsufficiency of coronary blood flow and mn the absence
of any evidence of syphilis were possibly associated with coronary
arteriosclerosts Then 1n December 1947 there was epigastric dis

tress followed by the vomiting of a quart of reddish fluid After this
she had vague pain and other gastromtestinal symptoms but nothing
charactenstic of peptic ulcer The attack of precordial pain just before
adrssion was severe and she became weak and famted A defimte
degree of anemia was present and 1t seems probable that the added
stress caused a temporary difficulty n cerebral blood supply with loss
of function 1n the area affected at the time of the previous hemiplegia
rather than a new cerebral accident Can all of these events be ex
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plained by 2 single disease which can logically account for
sudden death?

Sudden death may oceur from ventricular fibnllation and
present case 1t would most Iikely be the sequel of 2 caronary occlus
which 1s a diagnosis that must be considered

Sudden death merely from loss of blood may occur after hem
shage at any pownt of the body the two aceas to be conswdered b
are ruptured aneurysm and peptic ulcer In a situation 1n which
cordal pain of a severe degree 1s followed by fanting one m
consider intraperscardial hemorrhage from rupture of an aneury
(artenosclerotic syphilitic or dissecting)—an ¢xample of the ef
of pressure upon & vital organ by hemorrhage Sudden death fr
destruction of ussue by bleeding mnto the substance of the bram n
have occurred n this case

Embolus to the hifurcation of the pulmonary artery a coron
or a cerebral artery must be considered Thrombosss of 2 coron
astery leading to occlusion has already been mentioned

Smce farlure of the heart action 15 the cause of sudden death nes
three times as often as hemorrhage and embolism combined fet
laok at this posssbility first The setting of artertosclerosts and hyg
tension with previous attacks of precordial pam provides an imp1
stve background but there was no apprecable fall in pressure at
ume of ad n 1o electrocard! phie ch and, althov
coronary ocelusion would be followed by fever and leukocytosss
n fhis case, one would not expect this degree of anerma

Instantaneous death from hemorthage 15 nearly always dueto n
ture of an aneurysm This may occur mto the gastrotmntestinal tr
and mught explain the anemia and the previous episode of proba
wtestinal bleeding, Syphihtic aneurysms may rupture snto the pr
cardium and this 15 the final complication of dissectng aneurys
1n about 80 per cent of the cases There was always a negative blc
serologie test for syphtlts in thus case and the spinal fimd Wassermz
was negative There 15 no objective evidence other than the dila
aorta and the severe hypertension to suggest dissecting aneury:
and 1t must be 2 diagnosts of excluston Bleeding from a rupty
esophageal vanx or a peptic ulcer 15 seldom mmedwately fatal

The anemia may have been assocrated with chronic bleeding fr
the eroded cervix The fever and Jeukocytosis could have been due

wnternal bleeding perhaps mtrapericardial of into the gastromtests

tract Itis well to note however that the one stool obtatned shov
no blood
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It 15 important to consider pulmonary embolus when death 1s
instantaneous Fatal pulmonary embolism 15 often preceded by one
or more less serious embolic episodes and frequently these are not
correctly diagnosed because they are followed by no objective pul
monary signs There were no signs of peripheral venous thrombosis
m this patient

The presence of long standing hypertension the severe nature of
the attacks of precordial pamn with no drop tn blood pressure during
the one attack observed the x ray evidence of aortic enlargement
and 1nstantaneous death lead one to believe the most likely cause was
hemorrhage from an aneurysm There was no evidence of syphilis
hence dissecting aneurysm 1s the diagnosts of chorce

The first episode sounded like intestinal bleeding but the termunal
series of events fits better with pericardial hemorrhage

ANATOMICAL D1AGNOSIS (Autopsy No 21142) History of hyperten
sion Intrarenal and generalized artenolo and artertosclerosis Cardiac
hypertrophy Idiopathic medial necrosis of aorta Two dissecting aneurysms
of aorta with rupture of one Hemopericardum Encephalomalacia night
thalamus Pulmonary edema and emphysema

The heart was enlarged with marked hypertrophy of the left ventricle
There was only delicate intimal fat m the ascending aorta which however
showed a tear extending transversely across its mntima 4 cm above the
aortic valve There was dissection down to the base of the heart and
although the exact area of dissection through the mtima was no longer
visible the adventitia of the ascending aorta was roughened by clotted
blood and hematoma further thickened the tissues about the pulmonary
artery and ascending aorta There was rupture mnto the pericardial sac
with a large hemopencardium The dissection upward extended only 1 cm
The arch itself was delicate However 1n the descending aorta a hole barely
1mm in diameter was seen 1 the intima 2 5 cm below the arch Beneath
this was a larger oval hole through which clot protruded and adjacent to
this a thurd st like tear measuring 3 mm 1n length Behind these tears
was a longitudimal bulgmg zone extending virtually the entire length of the
descending aorta On section this was filled with firm clot which had torn
through the media The tear and enclosed hematoma formed a channel
through only half of the circumference of the aorta The remainder of the
aortic wall was normal The dissection stopped just above the celiac aws
Microscopically there was marked sclerosts of the medium sized vessels
and a moderate amount of arteriosclerosis in the usual tissues
SumMary This 47 year old Negro woman was known to have hyper
tension for fifteen years and had a left hemiparesss Ten weeks before
death she developed precordial pain and dyspnea Later she had severe
epigastric distress and vomited reddish flmd The day of admission pre
cordial pamn developed followed by unconsciousness Examination
revealed hypertension dilatation of the aorta and cardiac enlargement
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There was anema and she was febnle After 2 periad of vapd unprave
ment she died very suddcnly The long standing hypencnsxon the severe
precordeal pain without hyp or glectr huc changes the
aore 4l and the death all suggested DISSECTING
ANEURYSM WITH RUPTURE INTO THE PERICARDIUM Al autopsy m
additton to the leston in the asccndmg, aorta with pericardial rupture there
was an older & in the d dmg portion tmg for the
attack of epigastnic pam some weeks before death
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Chapter 5

FAILURE OF URINARY
EXCRETION

'HE CONDITIONS which fall under the general heading of this
chapter include those which lead to renal msufficiency or nter
fere with the passage of unne from the kidney to the extenor The
cause of anuria may be prerenal renal or postrenal Since the kidney
1s 2 homeostatic organ and 1s concerned with the control of excretion
of many dissolved substances as well as water lesser grades of excre
tory failure may not be detected by sumple measurements of urme
volume Even when the volume 1s greater than normal the kidney
may be unable to excrete adequate amounts of dssolved substances
In some cases the excretion of both water and mitrogen may be ac
complished quite satisfactorily by kidneys which are totally incapable
of exercising normal control over the excretion of other substances
such as electrolytes This may be due to intrinsic failure on the part
of the kidney or 1t may occur because the dissolved substances are
not presented to the kidney under appropriate chemical or physical
crcumstances
Table 7 presents a List of the causes of failure of urinary excretion
Broadly speaking these are arranged under three headings post
renal renal and prerenal Each of the three main categories may be
encountered in either an acute or a chromc form and the tabulation
1s arranged to ndicate this As mentioned previously such a table
should serve only as a skeleton for reviewing possible diagnoses In
many cases more than one of the three principal factors may be
involved and 1n some 1nstances an acute factor may be superimposed
upon one or more chronic factors These various combinations may
produce some of the most difficult and puzzhing diagnostic problems
encountered 1n chinical practice A typical example of a complex pic
ture 15 that of so-called lower nephron nephrosts 1n which prerenal
151
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Table 7 Faslure of Unnary Excretion
I Acute fardure of uninary excretion
A Due to postrenal factors
1 Obstruction of urmary tract

a  Urethral stricture or caleuls

b Prostatic obstruction hypertrophy tamor or inflammation

¢ Ureteral obstructson by turmor masses wflammatory reactions

caleubr crystals {sulfonamide) blood clots

2 Biadder ab: i tusnors B! trauma
3 Obstruction of renal vews thrombosis tumor intra abdominal
pressure

B Due to renal failure
1 Acute glomerulonephritis
2 Acute pyelonephriiss

3 Acute tubular recrosis duc to
a Inorganic substances cluefly heavy metals (mercury ismuth
arsemc et )
b Orgamc substances such as carbon tetrachloride sulfonamides
€t
¢ Intr {eby of hemoglobim or tnyoglobn (s
matched transfusions Rh mcompatibility other bloed incom
patbilities blackwater fever distifled water wrsgations durisg
1 1k or myo-

globuria) > =

d Severeimjunes severe burns and shocklike states
© Acute hepatg isufficiency
4 Acute bilateral cortcat necrosts
C Due 1o prerenal factors
1 Curculatory fadure
a Thromboss or embohism of renat arteres
b Forward heart fadure due to traumatc shock hemorrhage
myocardial mfarction anesthesia burns certain poisons €10
2 Flud and el yte dep due to ble vormtng of
darrhea sodsum deficency (may be 2ggraveted by mercurial
dresics) £1¢
11 Chrense fasdure of urmary excretion
A Due to postrenat factors
May be caused by same factors as noted 1n I A above but fagure of
urtnaty excretion may be gradual in onset snd protracted m course
B Due to renal faufure
1 Duffuse renal disease
Chraue glomerulonephring
b Artenal nephets
¢ Permarterstis nodosa and dissemunated lupus erythematosus
¢ Other types often with nephrone picture mycloma amylowd dis
£35¢ t1) h n - syph P iptercaps
sttary gl fipord nep

5
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2 Circumscribed renal disease
a Sclerosis of larger itrarenal arterses
b Chronic pyelonephritis
¢ Congemtal polycysti, disease
d Tuberculosis
¢ Infarction due to small embolt

3 Miscellaneous causes
a Vitamun D mtowcation
b Hyperparathyroidism
¢ Medullary congenital cysts with salt fosmg effect simulating

Addison s disease
a Sarcordosis
¢ Eogmophilic granuloma
C Due to prerenal factors

1 Cuculatory fulure due to partwl chronw obstrucnon of renal
arteries by thrombu arteriosclerotic plaques or tumors

2 Fimd and elestrolyte depletion due to protracted vomutmg and
diarrhea or madequate mtake

3 Long term admmstration of alkalis

factors (shock and vomuting) may be combned with renal tubular
necrosis and a postrenal obstructive factor (block ige of the excretory
pathways by debris) Considered from another posnt of view the ulty
mate clinical picture of renal dysfunction results from the composite
effect of disease or mjury upon renal blood flow glomerular filtca
tion tubular secretion and reabsorption and certawn renal metabolic
functions such as the formation of ammonsa The extent to which
these various functions are impaired varies from case to case 1n any
given disease Methods have been developed for measurmng quantita
tively the degtee of dysfunction of the vartous componcnts contrsb
uting to normal renal function Interpretation of the results obtained
by these methods 1s open to question when the kidney 15 diseased
Morcover the methods are elaborate and are not generally avatlable
Therefore 1n the discussion which follows we shall refer only to the
use of those techmiques which are at the disposal of every physician
either in hus office or 1n the hospital which serves him  a careful his
tory a thorough ph 1 sont detartled of fresh
urine specimens employing catheterized specimens when necessary
simple tests of renal function and measurements of the chemucal
compasition of the blood

ACUTE FAILURE OF URINARY EXCRETION

1t 1s desirable to begin the study of these cases with an attempt to
discover or exclude postrenal factors 1f the bladder 1s distended with
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urmne the cause of the disturbance 15 to be sought exther in the urethra
10 the peruretheal stroctures such as the prostate or an the bladder
wself Rectal exammatton may disclose a hypertrophied prostate 2
tumor or a penurethral abscess It 15 ymportant to remember that
the median lobe of the prostate may obstruct the urethra without
there being any significant general enlargement of the prostate gland
If simple mspection and palpatton produce only tiegative evidence
additronal information may be obtained first by cathetenization of the
bladder and then by urethroscopic and cystoscopic exanmunations
When the distention of the bladder 15 neurogenic 1n ongin this can
best be established by cystometric studies

Acute fasture of urinary excretion due to obstruction of the outflon
tract above the leel of the bladder 15 yare It ts most hikely to occur
when because of congenital maiformation or disease of the opposite
kidney or ureter the excretory load 18 beng carnied by only one
kidney Under these circumistances blockage of the one functrong
ureter will of course lead to complete anunia Frequently acute ob
struction of one ureter by caleulus wall canse transitory reflex anuria
on the opposite side Both ureters may occasionally be blocked by
caleult In the study of lesions situated above the level of the bladder
cathetenzation of the ureters with examination of the unne from both
sides and retrograde pyelography provide essential mformation Ex
cretory pyclography may also be helpful but better defimtion of the
structures 15 usvally obtained by the retrograde method

Agaw following the precept winch has been repeatedly emphasized
n these pages when uriary exeretion fails one should think first of
postrenal factors for these offer the greatest potentishyes for suC
cessful therapy The common conditions which come under this head
ng have been indicated 1n Table 7 and they will not be discussed 10
detad here If they are borne 1 rmund they are usually not difficult to
demonstrate  Obstructions of the lower unnary tract may present
themsehes as acute emergencies when mn fact they are based upon
fong-continued chrome disease A man with prostatic h)penroph)
may have had what he considers to be onfy minor urmary symptoms
and may be totally obhvious to mitrogen retention untl the bladder
suddenty decompensates and he 1s unable to void Smilarly a bladder
stone or palyp may give r1se to no symptoms until st ships down mte
the urethra and abruptly blocks the flow of urine In the early days
of sulfonamude therapy smany cases 1 which the ureters were ob-
structed by crystals were mistaken for cases of toxic renal fadure

Acute renal faiure may be due to a varety of diseases and toxic
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Acute glomerulonephritis n 1ts classic form with edema
hypertension albuminuna and hematuria s easily recognized The
chnical picture however displays a wide spectrum In some cases
there may be gross changes n the urine while edema and hyperten
ston are negligible In other cases the urine may be normal except for
slight albunununa and slight microscopic hematuria while the hyper
tension may be so severe as to lead to encephalopathy and cardiac
failure Acute pyelonephritis 1s frequently associated with some post
renal obstructive factor Pyuria rather than hematura 1s the pre
dominant urinary abnormahity Cultures of the urme usually reveal
the causative orgamsm Tenderness n the region of the kidneys
bladder symptoms and fever are common mamifestations
Acute tubular necrosis canses a pecuhiar type of fatlure of urinary
excretion which has been recogmzed under a vanety of descriptive
terms (lower nephron nephrosis acute renal failure transfusion kid
ney crush syndrome towuc nephrosis hepatorenal syndrome etc)
The causes of this type of renal failure vary from mgestion of nephro
toxic substances to complicated conditions 1n which there 15 frequently
a prerenal factor as well as damage to the renal tubules The effect
upon renal function 15 approximately the same regardless of the cause
of the disturbance Imitally there 1s usually a violent systemic reaction
frequently accompanied by vomiting diarrhea and a transitory de
chine 1n blood pressure Following this there 15 a period of oliguna
lasting for several days to two or three weeks At the end of the pertod
of ohiguria diuresis sets 1n and there may be massive excretion of
dilute unine which closely rescmbles an unclaborated plasma filtrate
The period of diuresis may be correlated with regeneration of cells
1 the damaged renal tubules It 15 always essential to make a careful
search for the cause of this type of acute renal failure If due to the
ingestion of a heavy metal such as mercuric chlonide careful exam
nation of the mouth may disclose characteristiclesions Acute tubular
necrosis from mercuric chlonde may also result from absorption of
this salt through other channels eg the vagina when mercunc
chloride has been used as an abortifacient The diagnosis of heavy
metal poisoning can usually be established on the basis of histoncal
data or by identifying the metal in the excreta or tissues Carbon tetra
ctHonde may be cited as an example of the organic substances which
cause acute tubular necrosts This chemical 1s widely used and sts
dangers are not always fully appreciated It may enter the body either
by whalation or via the gastromtestinal tract In many cases a history
of exposure can be elicited only by direct questioning concerning the
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use of cleamng fluids pamt solvents fire extinguishers etc Carbon
tetrachlonide causes mtense damage to the kidney, and anura may
be noted within a few hours of exposure There are usually other
symptoms cnefly vomiting and diaerhea and with the passage of
tume signs of damage to the Iver and central nervous system

Intravascular kberation of hemoglobin and myoglobin occurs under
a varety of conditions of which the most frequently encountered ase
those Iisted 1n Table 7 In many of these conditions the mtravascular
Iiberation of hemoglobin 1s accompanted by a sharp generalized reac
tion mantfested by shock fever and vomiting Acute renal fadure
followsng transfusions of incompatible blood 1s now well recogmzed
A similar type of disturbance may follow hemolysis of ones own
blood provided the amount of hemolys:s 1s sufficiently great An
teresting example of this type 1s the development of hemoglobimemia
and acute renal falure following the use of distilled water or tap
water for unigation during transurethral prostatic resection Since the
pressure in the wngation system 1s usually about ten times that of the
pressure 1n the pelvic vems conuderable quantities of water may
gawn access to the blood stream through the large number of vetns
exposed i the urethra

Dunng World War 11 a large amount of information was accumy
fated concerning the role of mpuries severe burns and shockhike states
m producing acute renal fatlure Many of the terms employed to
descnibe the conditton sigmified a causal refationship ¢ g crush syn
drome shock kidney traumatic uremia burn nephnus In afl of
these conditions the effect upon the kidney 1s approximately the
same Lucke on the basss of his pathological studies grouped them
under the heading of lower nephron nephrosis The so called hepato
renal syndrome falls 1nto this same general category

The unnary findings i acute tubular necrosis vary wath the stage
of the disease Early in the peniod of oligursa there may be consider
able amounts of protemn and casts If the disturbarice 1s due to hemo
globin or myoglobin the urme may have a deep brown coffee color
and the casts may contan pigment Azotemma may appear rapidly
and hyperkalemia may develop In the latter phases of ohguria the
eather hypotenston may be replaced by hypertension of moderate
degree In the phase of druresis the urine has a fow speesfic gravity
may contain no detectable protem and has a fow concentration of
nonprotein mitrogen As the kidney recovers it reguns the ability ©
withhold water and to ate dissolved sub

Bdateral corneal necrosis of the ksdneys 15 a rare condition which
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may at times be confused with pre eclamptic toxemuas of pregnancy
or with acute tubular necrosis It 15 characterized by thrombosts of
the renal arteries with resulting infarction of the renal cortices It 1
almost always encountered in the later stages of pregnancy aud s
frequently associated with premature separation of the placenta Thus
relationship 1s usually the key to the diagnosis

As stated above prerenal factors play an important role at least 1
initrating renal failure 1n cases of acute tubular necrosis Under cer
tam conditions these factors may 1n themselves lead to fulure of
urinary excretion Thrombosis or embolism of the renal arteries 1s an
example of this type A variety of conditions which lead to forward
heart faifure may cause failure of urnary excretion owing to the fact
that the blood 1s not delivered to the kidney i suffictent volume or at
a sufficiently lugh pressure to permit adequate renal function This
type of excretory failure 1s reversible under appropriate circum
stances In patients with congestive heart failure who have long been
treated by restriction of flnd and electrolyte intake a serious form
of excretory failure may be induced by superimposing vigorous treat
ment with mercurial dutretics

CHRONIC FAILURL OF URINARY EXCRETION

Chronic fatlure of urmary excretion may be caused by the same
postrenal factors as noted 1n the previous section The same care
should be exercised 10 searchuing, them out for here agam the ther
apeutic potentialities are great

The diagnostic difficulties encountered 1n cases of chromc renal
fatlure are greater than those encountered 1n acute renal farlure owing
to the fact that many types of hidney disease regardless of the nature
of the primary kidney involvement tend to progress toward a general
failure of remal function The longer the disease his been present the
more difficult does the diagnostic problem become From an anatom
teal pomnt of view one may differentrate between those diseases which
affect the hidneys diffusely and those which involve only ercum
scribed areas of renal tissue In the first group there are such diseases
as chronic glomerulonephnitis artenolosclerotic nephritis amyloid
disease and pillary glomeruloscl In the second group
Wwe have such discases as congenital polycystic disease renal tuber
culosts and chronic pyelonephritis In the strictest sense this dvision
Into two groups 15 not an absolute one In glomerulonephnitis for
example all of the glomerul: are not mvolved to the same extent
Some of them may appear to be quite normal Furthermore 1t 15 not
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uncommon to find at postmortem exammation that the kidneys show
a combination of two or more types of renal disease For example
the effect of polycystic disease is gradually to destroy bit by but the
healthy secreting renal tissue mamnly by pressure of the enlarging
cysts on the surrounding kidney tissue When this disease reaches an
advanced stage there reman between the cysts only narrow strands
of tissue contamung a few glomeruls In spite of the fact that the
nonprotemn mtrogen of the blood may be constantly elevated to a
considerable degree these narrow strands of tissue with thewr func
tionwng glomerul and tubnles are still sufficient to preserve fe Death
may occur only under the stress of some new infection or when vas
cular disease destroys the few remainmng bits of secreting tissue
Another example of the merging of two types of renal disease 15 seen
i the late stages of chrom pyelonephritis This disease starts as a
enrcumseribed type of renal lesion but with the passage of tme both
the chinscal and pathologscal pictures develop many of the features
of artertolosclerotic nephinitis with severe hypertension It 1s also well
known that as chrome glomerulonephritis progresses the chmcal
features of nephrosis may develop and these features may eventually
be superseded by those of arteniotoselerotic nephritis

The clinical mansfestations of renal disease will reflect to a certamn
extent the difference which exists anatormically between diffuse and
creumsertbed renal disease Although ths difference 1s not constant
and prease enough to allow one to distingwish between the twe
anatormical types i alf cases 1t does enable one to separate them
chmically 1 a high enough percentage of cases to make the differen
tiation a very practical one Cl: iy the dist; tung f are
maialy two (1) In patients with circumseribed slowly advancmng dis
case of the kidneys there 15 quite frequently evidence of severe m
pasrment of renal function without there bemg any symptoms of
uremua Such a patient may appear well for many months or ¢ven
years with a Ty elevated p gen and kidneys
able to excrete only a trace of phenolsulfonphthalem This 1s par
ticularly true of severe hyperiension does not develop In the presence
of diffuse renal svolvernent such a marked degree of xmpalred renal
function 15 atmost always p 1 by severe sy of ure
mua (2) In the cases duc to diffuse renal involvement the sediment of
the centrifuged unne 15 wsually abundant consstmg manly of
epithelal celis red blood cells and casts whereas i cases of circum
senibed disease the urmary sediment 15 usually shght i amount and
few casts are found However should there be any large amount of
sediment the cells composmg 1t are usually pus cells
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Of practical value from the viewpont of both diagnosis and prog
nosts 1s the level of the blood pressure It1s of course a well docu
mented fact that primary renal disease may mduce hypertension
Likewise particularly in the older age group one sees many cases 1n
which severe renal msufficiency has been the result of hypertension
with extensive mvolvement of the small renal vessels In the later
stages when severe renal damage has taken place 1t may be ex
tremely difficult to tell whether hypertension or renal disease was the
primary factor since m both situations the picture of malignant
nephrosclerosis with severe hypertension may develop Careful
attention must be paid to the history and the course of the disease
particularly m regard to infection the appearance of edema symp
toms of hypertension previous recordings of blood pressure and
unnary findings and rate of progress of the dsease

If renal msufficiency 1s accompanied by a normal blood pressure
this not only 1s a hopeful sign from the prognostic pomt of view but
1t also has certun diagnostic imphcations Patients with subacute
bactenial endocardins may develop a diffuse nephritis which Ieads to
severe renal nsufficiency without any elevation of blood pressure
The cardinal mamifestations of the endocarditis may be minimal and
completely overshadowed by this course of events Uremia without
hypertension may also occur m patients with amyloid disease pre
sumably n certam mstances at least because of the diffuse mfiltra
tion of the muscular coats of the smaller artenal vessels by the
amyloid The myeloma kidney 1s a well recognized condition leading
to a picture of chronic nephntis without development of an abnor
mal blood pressure In such cases one may not find either hyper
globulinemia or the abnormal type of protem in the unne In
systemic Jupus erythematosus the renal picture may show the char
actenstics of a diffuse nephntis m the presence of azotemia and a
normal blood pressure In contrast renal mvolvement in periarteritis
nodosa 1s almost umformly accompamed by hypertension In those
rare mstances 1n which renal tuberculosis 1s extensive enough to lead
to renal msufficiency there may be no accompanying cardiovascular
abnormalities

The chnscal preture charactenzed by extensne edema rather
marked albuminuria and a low serum albumin concentration has
been designated generally as the nephrotic syndrome The prototype
of this syndrome 1s the true Iipoid nephrosis of children which affects
the renal tubules and 1s so often associated with recurrent attacks of
pneumococcal peritomutis In adults 1t 1s most commonly seen during
the course of chronic glomerulonephrms This chnical feature may
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be present tt diabetic patients with the Ype of wtervapliary F
meraforlerosis deseribed by fmmelstes} and Wilson The prctuse of
amyloid nepheosis 15 alsp 2 well known climeal entity During the
early or later stages of syphzhis renal mvolvement producing this syn
drome may take place and 15 of tmportance because wth proper
therapy the damage may be reversible Even rarer causes are renal
vein thrombaosis and toxicity from the adaumstation of the anticon
vulsant trimeshadione which 1s currently used m the treatment of
epipsy
When farlure of usmaty excretion 15 the prinespal mandestation of
discase the urine should be tested for excessive amounts of caloum
and the blood calcium level should be determined 1n alf cases with
seval caloulus Hyperparathyroidism should be suspected when the
blood cafcm level 15 elevated Fuarun £ mtoxicanon may lead to
the development of renal insufficiency and 4 recent experence s
trates the smportance of skeiful fustory takang if the vital mformation
i to be obtmined Thiy patient was referred because of chronk
nephntis  She alse had puld arthntts but demed taking any vilamn
D prep Dunng subseq; q ¢ the app e of
the vitaniin D preparatson was described to her and she immeduately
recagmzed 1t a5 medication grven for the arthans by her physician
The nature of this medhication had ot previously becn revealed 10
her Detection of the charactenstic deposits of calam m the con
junctnas and m the mucous membranes about the hps wilt also lead
one 1o recognize this syndrome
in younger mdwiduals a saltlosing  nephsitis may result fom
the pressure of small congenttal cysts m the medullary region The
chaucal pictute may closely ssmulate that of Addison s disease but
renal function tests and the farlure of response to desoxycorticoster
one acetate furmsh the intormation necessary to make the distmction
Prerenal factors which are of importance m chrome faure of unt
nary excretion are ot the same type as those operating mn acute fad
ute The artenat blood supply to the kidneys may gradually be ob
structed by tumars thromin or attenosclerotic plaques Chronc
flusd and electrolvie depletion may also play a role The atkalous pro
duced by the long-continued use of atkalss i the treatment of du0
dunal uleer may cause a rse a the blood nonprotesm mtrogen and 2
decrease an renal function wath deposit of caluum m the hidneys
Some patients wilt nelect to tell of their use of alkaline ponders and
the crueial tformatian may be obtamed only by drect questioning:




Tlustrative Cases

I

(4136832 Admutted June 19 1952 Died July 16 1952)

THs 60 year old white male was first admitted for a diserticulectomy of
the bladder and transurethral resection 1n April 1952 In 1912 he had
developed a urethral discharge and because of subsequent mtermttent
obstruction was cathetenized He was found to have a positive serologic
test for syphilis 1n 1925 and recenved mtermuttent treatment over several
years In 1938 ke had visual difficulty with a fecling of weakness on the
ight side and a tendency to stagger bachward when walking He was
thought to have cerebral artenosclerosts

His admission m Apnl 1952 was because of intermittent hematuria of
fen years duration and symptoms of prostatism for mne months He was
teported to have had hypertension for two months but the blood pressure
was 120/80 There was evidence of loss of weight the spleen was palpable
and a large mass was felt m the lower mtd abdomen The nonprotemn
nutrogen was 32 mg %, The urine was grossly bloody The hematocrit was
30 Vanous findings made during the first admission and until death are
bsted 1n Table 8 Gastromtestinal series showed a small hiatus hernia and
promunent rugal folds in the duodenal bulb Barizm enema revealed no
abnormakty Intravenous pyelogram demonstrated tortuous ureters but
the kidney archutecture seemed normal There was a huge bladder dwertic
ulum X ray of the chest was normal Urine culture grew out a staphylo
coccus aureus On Apnl 14 a suprapubi diverticulectomy was performed
and two weeks later a transurethral resection His unine output remaimned
good He recerved transfusions on Aprit 14 25 26 and 27 The hematocnit
on discharge was 35 On May 22 the unne contamed 50-70 white cells per
high power field and he was started on a sulfonamide 4 gm daily

‘When the patient was seen June 3 16 days pnor to the second admission
the unine contained only a few white blood cells and there was 75 ml of
residual urine The sulfonamude was continued Two days later he com
plained of weaknessand after another two days of unnary retention hede
veloped headaches dyspnea and edema The blood pressure was 160/120
Monst rales were noted at the lung bases and the liver was palpated
4cm below the costal margm There was edema of the legs and he was
pale The unpe showed 1 plus albumin and a few leukocytes The chest
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x ray showed some obliteration of the costophrenic angles The sulfonam
tde was contmued and he was digitalized Eiaght days before entry his
blood pressute was 200/110 He appeared cachectic and walked with diffi
culty presumably because of generalized weakness The heart was not
enlarged and no murmurs were heard There was ankle edema The urine
was free of albumin and casts but contamed 10 white and 50 red cells per
tigh power field Nonprotemn nitrogen was 130 mg % with phosphorus
12'mg % and hematocrit 28 The next day the patient vorded 200 ml of

Table 8

DATE BP URINE NPN  Na K Cl P HT
4/6 120/80  grossly bloody
417 gross hematuria 40 134 5 105 38 30
417 32 127 39 99 28
4130 44 35
5122 50-70 whbe
63 10 whe
67  160/120 1+ alb

5 wbe 32
6/11  200/110 10 wbe 130 122 28

50 rbe
6{19  140/90 14 alb 162

loaded rbe

occ wbe
620  206/110 220 143 102 113 146 27
6/23 178 128 46 103 74
6/26 19090 alb 3+ 162 119 42 89 66 22

3 whe

75 tbe
M 160 103 46 76 72 L
78 100 140 53 116 19 P
m 69 144 50 17 18
mna alb 2+ 80 147 72 7 20

wbc clumps

3rbe

occ gran cast
Unine spectfic gravity ranged from 1 005 1o 1010

clear urme On June 19 he reappeared a few hours after onset of uncon
troliable shaking movements of the head and shoulders Fhe blood pressure
was 130/90 and there were episodic shaking movements of the head and
arms The unne contained albumin and was loaded with red cells Non
protein mitrogen was 162 mg ¥/ He complained of headache felt weak
and became His level of slowly dechmned and
he became semicomatose There was a story of difficulties at home which
led to suspicion that he had ingested some poisonous substance
PHYSICAL EXAMINATION on second admussion T 986 P 76 R
16 BP 206/110

The patient responded poorly was pale and showed evidence of loss of
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weight The retinal arteries were narrowed and there was arterovenous
compression Coarse rhoncht were heard The heart was not enlarged
There was an apreal systoh¢ murmur The liver spleen and kidneys wete
not palpable The pulses were equal and symmetrical and no localizing
neurological signs were detected
COURSE IN THE HosPITAL The unne cutput was reasonably good
varying from 1000 to 3 000 ml dunng the 1st week 800 to 2200 during
the 2nd 900 to 2800 the 3rd and 500 to 2700 the final week Culture
showed a staphylococcns albus He had no fever until the 3rd week when
the temperature reached 102° and persisted above normal during the final
week On admission the leukocyte count was 8 300 with 4% eosinophils
There was apparent improvement mn renal function with gradual decrease
1n the nonprotemn nitrogen and return of phosphorus to normal levels
Duning this period there was difficulty because of low serum sodmm and
chloride which was largely corrected by dietary measures There was per
sistent d of the abd The patient ma
state and developed signs of pneumonitis

Oun July 13th he seemed to be improving but two days later his coma
deepened and the signs of consolidation increased despite antibioti
therapy On the day of death he had two diarrheal stools and vomited
dark blood
LABORATORY DATA  Blood pressure readings urine examinations
and certain of the blood chemical findings during the pertod of observation
are presented i Table 8 Blood serologic test for syphilis was negative Op
June 20 acid phosphatase was 3 4 umts alkalme phosphatase 4 4 Bodansky
unts CO 9mEq /L albumin 48 gm 4 globuln 35 gm / calcsum 10
mg /4 spmal flud sugar 76 mg / chlondes (spmal fuid) 148 mEq Spinal
flud Wassermann was negative protemn 43 mg % cell count 4 Venous
pressure was 60 mm of glucose

Electrocardiogram on June 11 showed normal rhythm QRS complex
prolonged right bundle branch block On June 20 T waves were more
peaked with persistence of rght bundle branch block

DiscussioN  The most important feature of this case was the
rapid development of a severe degree of renal mnsufficiency without
any clear cut story of a penod of marked oliguna or anuria Accom
panying the azotemia there was considerable elevation of blood pres
sure The unnary findings were varable but were noteworthy for
Tow specific gravity shight to moderate amounts of albumm and
white cells and red cells 1n moderate numbers without significant
numbers of casts In the hospital us nonprotemn mtrogen fell to Jower
levels and the elevated phosphorus returned to normal In spite of
thus chemical improvement there was no corresponding improvement
m the physical status He developed signs of pul ry consolid
ton had diarrheal stools and vomited blood

There are many situations 1n which there may be sudden appear
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ance of renal insufficiency with uremia Those which must be con
sidered 1 this case may be listed as follows
(1) Unnary tract obstruction of some type
(a) 1 the urethra,
(b) 1n the prostate
(c) a pelvic mass possibly due to syphilis or postoperative
comphcations
(d) sulfonamude precipitation
(2) Acute glomerulonephritis
(3) Heavy metal potsoning (mercury or some other nephrotoxic
substance)
(4) Lower nephron nephrosis
(a) secondary to wrrigation during the prostatic operation
(b) due to sulfonamides
(5) Penartenitis nodosa
(a) acquired
{(b) spontaneous
(6) Congenital medullary cysts leading to diminished ability to re
tam salt plus infection as a precipitating factor
(7) Vanous other conditions in which uremia may develop such
as bacteral endocarditts eosmnophilic granuloma, myeloma
tostis amyloidosis Addison s disease
In view of the operative procedures performed one of the impor
tant possibilities to exclude s obstruction of the lower urmary tract
Catheterization revealed no obstruction of the urethra and there was
no evident residual urine or evidence of prostatic obstruction during
the postoperative period No pelvic mass was felt during the final
admussion and 1t seems unlikely that uremia would develop owmg
to a bilateral ureteral obstruction unless there had been some reac
tton around the operative site with hemorrhage which 1s unlikely 11
view of the good urinary output which the patient mamtained The
elevated acid phosphatase 15 supposedly pathognomonic of prostatic
carcinoma
It would seem unlikely that he had a simple acute glomerulo
nephntts The findings 1n the uninary sediment were vanable The
amount of albumin was never large except toward the terminal
phase The blood pressure was high before nitrogen retention was
well developed There was no story suggestive of the onset of glo
meruloncphnitis Poisoning by mercuryis usually assocrated with much
more evident changes i the urinary findings including the presence
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of sugar The gastromtestinal symptoms 1n severe poisoning would
be more marked and one would expect a lustory of more evident sup
pression of urine flow Rarely 1s hypertension of this degree seen m
acute mercury potsoning

The tendency toward improvement with lowering of the nonpro
tein nitrogen during the later phases of the 1llness suggests the pos
stbility of lower nephron nephrosis during the drretic phase How
ever during the imtial stages of this disorder there 1s almost always
evidence of reduced urine flow Moreover there 15 usually a precedmg
event that clearly alters the urculation to the kidney or a story
of some severe injury hemolysis crushing burns etc A mannitol
solution was used to irrigate the field during the operation and there
was no evidence suggesting a hemolytic reaction Acute tubular
necrosis may occur as a result of sulfonamde adminsstration but
again there was no evidence suggesting a sudden or severe reaction
or period of shock Nevertheless the posstbility of lower nephron
nephross cannot be easily excluded 1n view of the evidence of m
provement (n renal function

There were certan indications that the patient was 1ll with some
undiagnosed condition at the time of the first admission The spleen
was thought to be palpable and the hematocrit was low although one
cannot be certam that this was not due to chronic blood loss from
the recurrent hematuria The hypertension the accumulation of fluid
1n the pleural cavities 1n the absence of heart fatlure the weakness
with difficulty 1n walking the bowel difficulties during the latter stage
of the illness and the vomitiag of blood termunally all suggest the
possibility of penarteritis nodosa

There was evidence that sodium was being excreted at an excessive
rate This brings several possibihties to mind such as small renal
medullary cysts resulting mn the salt losing type of renal defect stm
ulating Addison s disease Some trigger mechanism such as an wfec
tion may be necessary to brng this defect to the stage of overt im
pairment of renal function with mtrogen retention It seems unhikely
that such a situation would be accompanted by such marked hyper
tension and certamnly this could not be a case of Addison s disease

From examnation of the fundi 1t was evident that the patient had
arteniosclerosts and one would wonder whether there was an under
lying sclerosis and partial occluston of the renal artertes and whether
the patient was on the verge of renal msufficiency at the time of his
operation Conceivably renal failure might have been provoked by
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either 2 smal added element of obstruction by infection or by the
effects of the sulfonamude This seems a rather complex explanation
and there 15 Iittle evidence to support st

Fipally one must consider several other possibslities that seem
remote One 15 bactenat endeearditss 1 which when renal failure
deselops thers 15 sarly elevation of blood pressure Eommophilic
granuloma must be thought of when 3 bizaste prcture presents steelf
with evidence of tenal mvof but any granul masses
should have been noted at operation { do not beleve that one can
sertously consider multiple mycloma as such rapid development of
renal isufficiency would not take place The same can be sasd for
amyloidosis Occasionally one may see gummatous Jesions m the
pelvss which result 1 wreteral obstruction Agmn this seems ughly
unlikely

The three ding possibil are {1} of the pros
tate with obstruction (2) lower nephron nephrosis possibly due t
the sulfonamude and (3} perartenitis nodosa erther spontaneous OF
possibly due to the suffonarmde The first seems the least lkely for
reasons cited above Dhagnoses 2 and 3 are not mutually exclusie
smce there may have been renal damage by as well as an aflergic
reaction to the sulforamide Because of the lack of any sustuwned
oliguria and the lugh blood pressure 1 do not behieve that lower
nephron nephrosts alone was present ¥ think the lesions of pen
arteritis nodosa will be found The pulmonary lesrons could be ex
plamed on that basis or they might have been due to pulmonary

holism ar a type of p resistant to antibiotic therapy

ANATOMICAL DIAGNOSIS (Autopsy No 237703 History of sulfonam
wde therapy and muluple blood transfosions History of acute uremia with
sodium foss Histary of bladder duerteniectomy Hydroureter and hydro
nepbrosis Chrome cystus and pyeltis Penpelvic abseestes Healtng

lower nephron nephrosss Thrombr fenal sems Intrarenal artenosclerosts
Organuzing lobular preumonia M pic pul y ab {gram
positve cocer) Thrombit in munute pulmonaryessels Focal neeroses basal
gangha and cerebral cortex Chronic p M pic prost
abscess {gram negatine rodsy Acute ulceration esophagus and duodenurs
Chromophobe adenoma puustary Hyperplastic femoral bone matrow
The fundus of the bladder wall was tfuck and the mucosa reddencd
What remaned of the prostate showed nodulanty and scarnng Both
ureters were dilated and thin The kidneys were equal s size ond pale
yeffow in ¢olor The coruco-medullary markings were almost completely
obscused Microscopically the kidneys were of intevest 1n that they showed
nterstiteal searning and snfiltraton There was also evidence of regenens
tion of the eputhehum which gave the tubules an atrophic appearance
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Thus change was interpreted as having resulted from earlier necrosis of the
epithelium as a consequence of lower nephron nephrosis The glomeruls
showed relatively little change and there was no evidence of any type of
progressive glomerulonephntis There were some sclerotic arteroles and
arteries but this change was not extenstve

SUMMARY Thus 60 year old man who gave a history of hematura for
10 years entered the hospital for removal of a bladder diverticulum and
for prostatectomy because of bemgn hypertrophy Postoperatively he was
placed on a sulfonamide because of a urinary tract obstruction following
which he developed hypertension and uremta There was no defimite history
of ohiguria and the uninary output remaired good 1n the few weeks before
death Despite apparent improvement i renal function he grew worse
and died after developing signs of pulmonary consohidation The three
diagno tic posstb d were of the prostate acute
tubular necrosis due to the sulfopamide and pertarteritis nodosa At
autopsy there was some 1ntrarenal arteriosclerosts and a chrome cystitis
and Ppyelitss chruscopxcally the kxdneys showed interstitral scarring and

as well as of ACUTE TUBULAR NECROSIS

It 15 possible that this was due to the sulfonamide




II

($£191017 Admitted Dec 30 1947 Died Jan 15 1948)

Tiis 45 year old white female entered because of pufliness of the face of
two days duration and smability to pass urine and diasrhea for 24 hours

Her father had had hypertension with a cerebrat hemorchage and a
sister had died eleven years previously of tuberculosis The patient had had
marked scoliosis and kyphosss since early chiidhood She had scarlet fever
atage 15

OEr;x December 8 she developed chully sensations and signs of an upper
respuratory iafection The following day she had a shaking chull with 2
temperature of 103 Her throat was sore and she had difficuity in swallow
g After five days of treatment by her local physictan she ceased taking
the sulfonamsde pills For the next two weeks she had a shight headache
and some hstlessness On December 25 she noted fluttering of the heart
and felt very i Four days later her eyehds were puffy and her hands and
ankles swollen Her unme was dark and smoky in color The day before
admission she developed nausea and diarthea
PHYSICAL EXAMINATION on admusson T 99 P 80 R 20 BP
160/100

The patient was acutely i The pupils were uregular but reacted nor
mafly There was retmal edema but no hemorrhages or exudates The
artenes were narrow s appearance The pharynx was hyperemic There
was no lymph node enfargement The cervical vems were not dstended
The heart was diflicult to outhne because of the marked deformuty of the
chest Na muemurs or fiction rubs were heard The peripheral vessels
were soft to pefpation The hner was palpated 2 fingerbreadths below the
costal margn There was no costovertebral angle tenderness and ne
edema Neurological examenation showed no abnormahties
COURSE IN THE HOSPITAL The patient was put on a fow salt low
protesn diet and was placed on perscillin 50 000 vaits every 3 hours The
urimiry output remamed low and the blood pressure rose to 200/100
Afler a few days she developed ecchymoses on the buttocks No abnor
mality was noted 1 bleeding tme clotting time or platelet count She
had persistent tachycardia and a temperature elevation to 100 uatil 2
days before death when 1t reached 103 She was apprehenstve grew
more drowsy and was found dead on January 15
LARORATORY DATA Blood serologic test for syphilis was negative
red blood cells 396 millon hemoglobin 12 3 gm  Ieukocyte count was
8 640 with normal differcatsat dunng course of the iness leukocyte count
rose ta 22600 Specific gravity of the unne was 1 020 albummn 4 plus
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sediment 4 plus microscopic exammation showed 5 to 20 red cells 8
whte cells and 1 to 2 granular casts She contimued to have albumin and
numerous red cells 1n the unine Blood nonprotein mtrogen was 86 mg /
(dud not mcrease before death) calcium 93 mg% phosphorus 53 mg 9,

total serum protein 61 gm % with 33 gm % albumm No sulfadazine
was found 1 the blood Phenolsulfonphthalemn excretion at the tume of
admussion was 5/ at the end of two hours on January 6 1t was 35, at
the end of two hours Tuberculin test second strength PPD 1 plus
Throat culture showed alpha streptococer Urnine culture showed A

aerogenes Venous pressure 65 mm of saline Electrocardiogram showed
a normal record with a ventricular rate of 85 a later record showed
smus tachycardia and a rate of 130

DiscussioN This patient obviously had some type of renal dis
ease with uremma  The essentral facts are as follows

(1) Developed deformity of the back at age 3—probably Potts
disease (2) Developed an upper respiratory mnfection and took a sul
fonamude for five days (3) Two weeks later she developed edema and
passed dark brown urine (4) Blood pressure was elevated and she
noted fluttering of the heart (5) Urme showed specific gravity of
1020 and 4 plus albummn Sediment contained white cells red cells
and granular casts Culture showed A aerogenes (6) Mild anemia
later leukocytosis (7) Phenolsulfonphthalemn excretion greatly re
duced nonprotem mitrogen elevated but never over 90 mg 3% (8)
Urnine remaned unchanged (9) She showed progressive drowsiness

The first problem to be considered 1s the nature of the renal disease
Certain practical criteria to separate the two major types of renal
disease have been outhned and therr application to this case would
make 1t appear that there was a diffuse type of renal volvement
Therefore the possibilities are

(1) glomerular nephritis (2) artertolosclerotic nephnitis (3) amy
loid disease (4) sulfonamde nephrtis and (5) periartentis nodosa

There are many features which pomnt to the diagnosis of acute
glomerular nephritis There was an upper respiratory 1nfection with
sore throat followed after a three week interval by the sudden
appearance of edema and dark smoky unne The physical findings
with edema and hypertension as well as the results of urine examina
tion were consistent with this diagnosis However the uremia seemed
to remain stationary while the patient was apprehensive and had
certan evidence of cardiac 1nvolvement as well as fever and leuko
cytosis

There was litle here to suggest artenolosclerosts The retnas
showed no extensive artersolar changes The blood pressure was never

e
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very hugh There were no hemorrhages or exudates and the course
seems too rapid

The Pott s disease with the possibihity of long standing tubercy
losis sugaests that she may have had amylowd disease This could
certamly not account for the acute iliness Tt 15 unusual except @
very advanced and long standing amylowosis to get enough renal
damage to result m hypertension and uremn

There was no trace of sulfonamide m the blood at the tume of ad
misston and 1t scems unhikely that this drug could have been respon
sible for the prcture unless the lesions of perarténtis nodosa had
developed This rmght explam the cardiac mamfestations and the
fever and leukocytosis as well as the renat lesion suggesting glo
merutonephritis

In spite of the finding of A acrogenes m the unne the evidence
does not pount to a urmary tract infection as playing any major role
w her diness Likewsse although renal tuberculosis might be present
it could not possibly explain the entire renal picture

The best dragnosis seems to be periartertits nodosa of the secondary
type :i;xe to a hypersensitivity reaction to the sulfonamde admin
istere

ANATOVICAL D1aGhOSES {Autopsy No  21016) Hastory of septic
sore throat  with sulfonamide treatment Penartetitis nodosa with necrosts
wvohing heart and kidney Acute glomerulonephntis Acute interstitial
myocarditts with marked cosinophihic infiltration History of hypertension
Typhoscoliosis Cardiac hypertrophy nght and left ventricle Chrontc
passive congestion liver spleen and lungs Patchy pulmonary edema and
atelectasts Acute splemc tumor Spotty aplasia vestebral bone marrow
There were extensine lestons an the heart with numerous necrotic smail
arteries and i some areas eosinophilic infiltration The nest most affected
site was the kidney where there were marked glomerylar changes consisting

of d ceflufanty and b g and crescent formatton
In addition the tubules contaned blood and casts The vascular lestons
the kidney parench were not P However 1 the peles

there swere numerous nectotc arteries of the same caliber as those mvolved
in the heart In this case there was extensne cardme damage and this

coupled with the apy d 1 pul 'y function as a result of
the chest deformuty and 1p assocsation with the severe renal disease appar

ently led to the fatal outcome The question arises as 1o whether all of the
changes may be explained on the basis of a hypersenmitivity reaction to
sutfonamide or how much of the renal damage may be due to mnfection
which was tieated by sulfonamude The renal changes were sertamly
charactenstc of those that are found associated wath infections and there
were relatavely few damaged artenes m the cottex of the kidneys Most of
the vessels that were involed in the kidneys were found about the pelves
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SUMMARY This 45 year old white female had Pott s disease at the
age of 3 Five weeks before death she developed a fever and sore throat
taking a sulfonamide for S days Two weeks later she developed edema
and dark urine She had fever and later leukocytosts There was reduced
renal function with azotemia hypertension albummuna and red cells
and casts n the sedument The findings were indicative of a diffuse type of
renal involvement and the major p les were glomerulonephrity
sulfonamlde nephritss and penancrms nodosa Because of the fever

ytosts cardiac and renal changes the latter diagnosts
was made The heart lesions were due to PERIARTERITIS NODOSA probably
resulting from sulfonamide hypersensitivity but the renal prcture was that
of GLOMERULONEPHRITIS of the type seen commonly after mnfection
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portions of the kidney are slowly destroyed by tnflammation leaving
other portions refatively unaffected This gradual reduction 1 the
amount of comparatively normal tissue sooner or later leads to re
striction of kidney function as if portions of the kidney were beimng
stowly amputated When this reaches a critical stage advanced renal
wsufficiency with uremua supervenes Hypertension of high degree
appears 1n at least half the cases The course may be practwcally
symptomless or characterized by attacks of pyuna accompamied by
fumbar pam with or without fever In about half of the cases that
come so autopsy arteriolar disease 15 2lso present These patients
rarely have edema unless cardiac farlure appears The speclﬁc gravity
of the unme 1s constantly low amounts of atbumn are small casts
rare and red cells scarce

The chintcal picture of arteriolar nephrosclerosis 1s dommmated by the
vartous manifestations of hypertension For months or years depend
ing on the rate of evolution of the disease the unne may show no
abnormalities If cardiac or cerebral complications do not first tes
minate the disease alburmmuria and cyhndruria of varying degrees
appear and the chnical picture seen 1n advanced plomerulonephntis
makes 11s appearance Observations made early m the course of the
disease may give the only clue as to whether the patient with ad
vanced nephntis 15 suffering from arterolar nephrosclerosis of
chromc glomerulonephnius  History of an acute mfection of of
edema may mve the clue to the latter diagnosis The order of magm
tude of the hypertenston m 1942 compared with the seant urnary
findings and normal excretion of phenolsulfonphthatemn make the
dagnosss of primary hypertensive disease very plausible This could
concenably be the result of arteriosclerosis of one or both renal
artenies but this would be unusual at such an early age

Cases of abdommnal aneury sm with inohement of renal vessels have
been reported In view of the fact that there 1s no positive evidence
mats faver no real consideration can be given to this possibility

This woman had no symptoms referable to renal msufficiency
until & few days before the final admission Pam n the left upper
quadrant and flank without spasm was promunent and may have been
assocrated with an acute pyehtis with obstruction This would account
for the sudden progress of the uremma the fever pawn, and mid
leukocytosis No urnne culture was reported

Other possibilities must be considered  Although the pain did not
show the distnbution typicat of that in acute pancreatitis this posst
bility must be considered Acute pancreatsc necrosts may develop
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SMMARY This 45 year old wiite female had Potts disease at the
age of 3 Five wecks before death she developed a fever and sore throat
taking a sulfonarmide for 5 days Two weeks later she developed edema
and dark unne She had fever and later leukocytosis There was reduced
renal funcion with azotemia hypertension albuminuna and red cells
and casts i the sediment The findings were indicative of a diffuse type of
renal mvolvement and the major p les were glomerul it
sull'onamxdc nephritis and pemarteritis nodosa Because of the fever

cardiac and renal changes the latter diagnosts
was made The heart lesions were due to PERIARTERITIS NODOSA probably
resulting from sulfonamide hypersensitivity but the repal picture was that
of GLOMERULONEPHRITIS of the type seen commonly after infection




111

(3371837 Admutted March 26 1946 Died Apni3, 1946)

Tis 30 year old Negro female complauned of d bd L pun
anorexsa nausea and vomuting of three days duration She had a long
record of treatment extending back to 1929 when she had pelvic inflamms
tory disease and sccondary syphilis The blood pressure at that tme was
110/65 She was treated adequately for her syphubs In 1933 her blood
pressure was found to be 125/80 Unne examsnation showed spectfic
gravity 1008 no albumin occasional hyaline casts no whue eells or red
cells

She returned 1 1942 complaining of dyspnea on exertion and at wght
for fve months The heatt was normal n size po murmurs wese audible
but the blood pressure was 210/130 There was no thickenmg of the penph
eral vessels Unnalysis showed speaific gravity 1002 no albumn rate
epitheliat and pus cells in the centrifuged specimen Phenolsulfonphthalen
test showed 37/ excretion m fifteen munutes 58% excretion s two hours

The patient was seen agamn on May 8 1944 Urine examunation %28
normal She complatned of pam in the left lower quadrant and a flat plate
of the abdomen showed no cateulus

She was hospitalized December 30 1945 because of mjuries Her blood
pressure was 180/110 The heart was enfarged to the feft but no murnwis
were heard Urtne contatned albumin but no ted cells of casts were noted
There was a marked anenua (hemoglobin 6 gm) which could not be
aceounted for by bleedmg from the injuries

One week before the final admission her appetite decreased she became
drowsy and vomuted on several accasions She had frequency of urination
but the total output decreased She developed a severe achung pam which
she described a3 starting in the epigastric regron and radsating into the left
¥pper quadrant and then into the feft flank She felt chilly but bad o

ever

PRYSICAL EXAMINATION on admussion T 100 P 100 R 22 BP
230/140

The patient was pale dehydrated and appeared drowsy but was appar
ently hyperesthetic and cned out when touched Arteries of the retina
showed scleroue changes and there were patches of white exudate The
lungs were clexr The heart was enlarged to the left but there wete 1o
murmurs The abdomen was soft but there was marked tenderness tn the
taft upper quadrant the epigastnc region and lef? flank There was med
erate tendemess i the left costovertebrai angle The hiver and spleen could
not be felt Rectal examinatson was normal

j¥r]
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CoURSE IN THE HOSPITAL She ran a low grade fever continued to
feel nauseated and vomited profusely The pain 1n the left upper quadrant
persisted On the second hospital day she developed signs of pneumonitis
at both Jung bases which was confirmed by x ray and penicillin therapy
was begun The pneumonitss was cleaning at the time of death Because of
anemua she was given several transfusions The nonprotemn nitrogen level
gradually rose It was thought she was improving when she was found
dead i bed
LABORATORY DATA Blood serologic test for syphults was positive
titer 2 uruts  red blood cells 2 6 milllon hemoglobm 69 gm  leukocytes
10450 with normal differential Unne showed albumun 3 plus with
numerous red cells and white cells few hyaline casts Blood nonprotein
nitrogen was 71 mg & on admission 117 mg / at the time of death total
proten 7 gm  with normal albumin/globulim ratio serum amylase was
390 mg 9, red on first later 700 and fell to
540 just before death X ray examimations on March 27 showed heart
and zorta normal lungs clear

Flat plate of abdomen showed no stones Portable x ray of the chest on
Apnl 3 showed the nght lung clear and slhight hazing at the left base
Electrocardiogram showed normal stnus rhythm left axis devsation T
waves normal

DIsCUSSION 1t seems clear that this patient had some type of
chrome nephritts which led to urerma The problem 1s to decide the
nature of the renal lesion and to account for the severe upper abdom
imal pam durtng the termunal illness and the cause of her sudden
death

As early as 1942 hypertenston was well developed but Litle change
was found 1n the urine and 37% of the phenolsulfonphthalem was
excreted 1n 15 mmutes This suggests that the patient had either
essential hypertenston or some circumscribed renal lesion for which
four main possibilities exist pyelonephritis polycystic disease local
1zed arterial disease or 1n view of the history of syphilis abdominal
aortic aneurysm with 1volvement of the renal artery It must be
added that duning later examinations the urinary sedunent suggested
the presence of diffuse renal disease and this course of events may
be of importance

Polycysnc disease seems unlikely Patients with this disease either
die very early or not until the age of 40 to 50 In a large percentage
of the cases one or another kidney can be palpated or an enlarged
shadow seen 1n the flat films of the abdomen

Contracted kidneys due to chronic pyelonephrins occur m young
adults who may not have evidence of chronic cystitis or of gross
urnary tract obstruction Dunng progress of the disease irregular
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portions of the kidney are slowly destroyed by mflammation Jeaving
other portions relatvely unaffected This gradual reduction i the
amount of comparatively normal tissue sooner or Iater leads to ro
strsction of kidney function as if portions of the hidney were being
slowly amputated When this reaches a entical stage advanced renal
msufficiency with uremia supervenes Hypertension of high degree
appears n at least half the cases The course may be practically
symptomless or charactenized by attacks of pyuna accompaned by
fumbar pam with or without fever In about half of the cases that
come to autopsy artenolar <hsease 15 also present These patients
rarely have edema unless cardhac fatlure appears The specific gravity
of the unine 1s constantly low amounts of albumun are small casts
rare and red cells scarce

The chnseal prcture of arteriolar nephrosclerasss 1s domnated by the
varnous manmifestations of hypertension For months or years depend
mg on the rate of evalution of the disease the urme may show no
abnormalities If cardiac or cerebral comphications do not first ter
rnate the disease albyminuna and cylindrunia of varyng degrees
appear and the chnical picture seen 1n advanced glomerulonephritis
makes #ts appearance Qbservations made early m the course of the
disease may gne the only clue as to whether the patient with ad
vanced nephnitis 13 suffermg from arteniolar nephrosclerows or
chronie glomerulonephnts  History of an acute sfection or of
edema may give the clue to the fatter diagnous The order of magn!
tude of the hypertension 1 1942 compared with the scant unnaty
findings and normal of phenolsutfonphthalan make the
diagrosts of prmary hypertenssve disease very plaustble This could
concenably be the result of arteriosclerosis of one or both renal
arterses but this would be unusual at such an early age

Cases of abdomunal aneurysm with imobement of renal sessels have
been reported In view of the fact that there is no pomtne evidence
1 s favor wo real consideration can be guven to this possibility

This woman had no p refecable to renal it
until a few days before the final admussion Pamn i the left uppet
quadrant and flank wathout spasm was prominent and may have been
assocrated with an acute pyelitis with obstruction This wonld account
for the sudden progress of the uremia the fever pan and mid
leukocytosis No urine culture was reported

Other possibibities must be dered Although the pamn tud not
show the distribution typreal of that m acute pancreattts this poss!
belity must be Jered Acute p 1c may deveclop
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behind a soft abdomen as was the case here the degree of pain was
consistent but the severe collapse seen in acute hemorrhagic pancrea
tiis was not present and mn pancreatitis pain 1s usually out of all
proportion to the degree of tenderness The serum amylase was ele
vated to a moderate degree but this 1s not an uncommon finding m
patients with this degree of renal mnsufficiency It 1s unlikely that any
acute disease of the pancreas was present

With severe hypertension and symptoms referable to the left upper
quadrant the possible presence of pheochromocytoma must be
brought up The hypertension did not fluctuate greatly and no
paroxysms were present These facts in no way elimmate the possi
bility but this diagnosts seems improbable

There are numerous other possibihities that could be constdered—
localized perforation of the gastromntestinal tract might have occurred
with a walled off abscess Anemua 15 a frequent finding in patients
with such a condition However thus seems altogether unlikely

In summary the most likely dragnoses are

(1) arteriolar nephrosclerosis

(2) pyelonephritis with acute exacerbation of the infection m the

kidney The cause of the sudden death might well have been a
pulmonary embolus

ANatoMicAL DiaGNosts (Autopsy No 19870)  Artenosclerosts of
aorta with narrowing of mouth of left renal artery Arteriosclerotic and
artentolonecrotic nephntis History of hypertension and uremra  Hyper
trophy and dilatation of left ventricle slight Generalized artenolosclerosis
Periarteritis nodosa of stomach and duodenum Superfictal ulceration of
stomach mucosa and acute and chronic mflammation with eosinophilic
wfiltration of stomach wall Superficial ulceration of duodenal mucosa
with chromc inflammation of duodenal wall Pulmonary edema Lobular
preumonsa slight Cortical adenoma of adrenal History of pelvic opera
tion surgieal absence of ovanes and tubes

Heart was enlarged Myocardium was very pale and showed a yellowish
mottling suggesting infiltration with fat Coronanes were delicate There
was some intimal fat 1 a few plaques throughout the aorta The left renal
orifice was hed upon by an arteriosck plaque which narrowed
1t o a erescentic sit The left kidney seemed smaller than the night with a
definite 1rregulanty and depression near its upper pole On section the
cortex was especally narrow at the area of gross dstortion but elsewhere
oo the stnae were indistinct and blurred The night kidney showed no
gross irregulanty Its cut surface showed numerous punctate hemorrhages
clearly visible 1n several pyramuds

Microscopsc study showed a very extensive artenosclerotic and arterio
losclerotic nephmitis” There was great narrowing of many of the moderate
sized vessels 1 the kidney with associated atrophy and there was wide
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spread artenolosclerosis Hyahmized arterioles were seen entenng the glo
meruli which showed the charactenstic resulting alterations In the sub
mucosa of the stomach there were definite lesions of penartentis nodosa
with necrosis of the arterial wall and surrounding mononuclear and
eosmophuilic cells
SUMMARY Thus 30 year old Negro female was found to have severe
hypertension with normal renal function four years before death Three
years later hypertension was again noted as well as albummnuna and
anemia Two weeks before death vomiting drowsiness oliguria and severe
pain i the left upper quadrant and flank developed Examination revealed
on pallor d vascular retinitis and upper abdommal
tenderncss There was anema azotemia albuminuna hematurra and
elevation of serum amylase activity The early finding of severe hyperten
ston before impairment of urmary function led to a diagnosis of arteriolo
sclerotic nephritis The pam was thought to result from a supenimposed
urmnary tract mfection on the left Autopsy revealed extensive ARTERIO
SCLEROTIC AND ARTERIOLOSCLEROTIC NEPHRITIS and periarteritis no
dosa localized to the stomach and duodenum as explanation for the pan
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(#435440 Admutted Sept 14 1947 Died Sept 30 1947)

THis 61 year old white female was admitted because of failing vision Her
father died at age 55 of Bright s disease She had had four pregnancies all
termmating mn spontaneous abortion There was no lustory of acute
nephnitis

For one year she had shight puffiness of the eyelids m the morning and
urinary frequency Three months before admission she noticed fatigability
and saw spots before her left eye Her doctor found a hemorrhage 1n the
eye anemia and hypertension She was treated for anemia without
improvement Her vision grew worse Two wecks before admission she
developed nausea and vomiting after meals
PHYSICAY, EXAMINATION on admission T 98 P 72 R 20 BP
260/130

The patient appeared chromcally 11l The skin was loose and sallow The
mucous membranes were pale Visual acuity was greatly impaired There
were bilateral vitreous opacities both optic discs were blurred and there
was a compact star figure 1n the night macular region Numerous hemor
rhages and small exudates were noted 1n each retina There was marked
retinal arterosclerosss with narrowing of the vessels The heart was en
larged to the left There was thickening of the penpheral vessels The lungs
were clear A shightly tender mass was noted 1 the right upper quadrant
which descended well with respiration There was no edema Neurological
exammation was normal
COURSE IN THE HOSPITAL The patient lived only two weeks after
admussion Her pulse rate and temperature were normal She continued to
have a marked hypertension She vomited frequently and there was some
edema about the eyes and shight edema of the legs Before death she had
numerous convulsions Daily urne volume varied from 450 to 1200 ml
LABORATORY IDATA Red blood cells 2 38 million hemoglobin 63
gm  leukocytes 9000 with normal differential Unne showed spectfic
gravity of 1006 albumn I plus occasional granular cast no white or
red cells Blood serologic test for syphilis was negative Phenolsulfonphtha
letn excretion 120 mimutes trace Blood nonprotem mitrogen 106 mg / on
admission rose to 181 day before death CO, 225 mEq chlonde 812
mEq scrumalbumin4 4 gm / globulin2 1gm / cholesterol 245mg /
calcium 10 mg 4 phosphorus 91 mg / Portable x ray of the abdomen
demonstrated nothing grossly abnormal

Discussion 1t seems evident that this patient died 1n uremna
177
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which develaped insidously as a result of slowly progressive renal
insufficiency There was severe hypertension and sesere vascufar
retmtss produced the earhiest of the symptoms The problem 1s to
determne the nature of the renal lesion
Thus patient had littie discomfort unti three months before adms
sion when visual difficulties became noticeable She had been vomt
g for only a short while there was advanced renal sufficiency
with marked azotemia and one gains the impression that the devel
opment of uremna was a gradually progressive event taking place over
a long pertod of time
The urine was of low specific gravity and low atbumin content and
contamed practically no cellular elements or casts This was the state
of affairs even 1n the presence of a very severe hypertension Thus
both critena {(insdious renal fajlure and mimmum urmary sediment)
have been fulfified for attributing this patient s iliness to one of the
circumscribed types of renal disease Arteriolar nephroscierosis or
chronic glomerulonephritis as the primary disease seems unlikely and
one may turn for further discussion to artenosclerotic disease, chronic
pyelonephniis and congenital polycystic kidneys
Qne would gather that hypertension came on rather late ta the
course of events as there were never any symptoms referable to it or
to 1ts potentsal effects on cardiac function This coupled with the
extreme degree of renal dysfunction makes 1t difficult to believe that
artersoscleross of the renal vessels alone could have produced this
prcture
Contracted kidneys due to chromic pyelonephntis usually occur 1t
young adults who may not have obvious evidence of chronic cystitss
or gross urnary tract obstruction Renal function 1s gradually re
duced as portions of the kidney are slowly amputated When this
reaches a cnnical stage advanced renal snsufficiency with uremsa
supervenes Hypertension of hagh degree may appear and the course
may be refatively symptomless About 50 per cent of the pattents
seen at autopsy have arteriolar disease as well The urnine shows low
specific gravity and small amounts of albumun as in this case No
unine culture was dane in the present case The ige of the patient 15
against this diagnosis and there was no history suggesting unnary
tract nfection sn the past This diagnoss is hard to elmnate and the
palpable mass 1n the ludney region would have to be explaned 25 3
peninephric abscess
Polycystic disease seems unlikely at first glance as such patients
usually die very early i Iife or around the age of 40 However there
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was a death from polycystic disease 1n a 61 year old man shown at
one of these conferences last year The vascular lesions of arterto
sclerosts especially 1n the cerebral vessels are frequently seen m pa
tients dymg of this conditton Symptoms depend on the degree of
cystic mvolvement of the kidneys and renal msufficiency may not
appear until vascular disease has developed and contributed further
to the renal impairment The presenting symptoms usually suggest a
chronic nephritis but the unine specific gravity 1s low albumin excre
tion scant and casts are only occasionally seen Manifestations due
to arteriosclerosis are commonly seen such as headache dizziness
blurring of vision Most of the cases show a well marked hypertension
and mn about half of them a mass which descends with respiration
15 felt in one or both kidney areas

Therefore since the chinical picture suggests a circumscribed type
of renal damage with slow progress into uremia urine of low specific
gravity small amounts of albumin and few casts despite marked
hypertension and a palpable mass 1n the region of the night kidney
the hikely diagnasis 1s

Congenital polycystic disease of the kidneys generalized arterio

sclerosis with mnvolvement of the renal arteries tipping the scale
toward a degree of renal mnsufficiency mcompatible with life

ANATOMICAL DIaGNoSIS (Autopsy No 20822) History of hyperten
sion and uremia Congenital polycystic kidneys Marked general and
Intrarenal arteriosclerosss and narrowimng of orfices of renal artenes
Artertosclerotic and arteriolosclerotic nephnitis Generalized severe arterio
losclerosis Organized thrombr small vessels of pancreas heart and brain
Focal myocardial scarnng Focal phalomal with h denin
pons and cerebral cortex History of cardiac fatlure Cardiac hypertrophy
Hydropencardium Pulmonary edema Sacral and leg edema Chronic
passive cong of p and lnver H derin spleen Pituitary
h hobe ad Colloid ad thyroid P lated fibrord

Cyst of ‘ovary

There was narrowing of both renal onfices and both the renal arteries
were small when compared with the superior mesentenc The kidneys were
not particularly enlarged Both contained numerous cysts ranging in size
from 3 cm down to 2 few mllimeters There was a great deal of renal
tissue remaining

The renal symptoms and uremia were the resultjol' marked intrarenal

rteniasclerosts ang loscl permy on kidneys already
damaged by 1 polycy disease There was also generalized
arterjosclerosis ar‘x’d severe arteriolosclerosis associated m many regions
with small fresh and orgamzing thrombi These produced small focal
myocardial scars and small areas of encephalomalacia There were heart
failure and chromc passive congestion
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SUMMARY This 61 year old white woman had puffiness of the
eyes and unnary frequency for 12 months Three months before death she
had failing viston and was found to have hypertension and anemta Nausea
and vomiting developed and she was admitted two weeks before death in
severe uremia with hypertension anemia severe vascular retimtis and a
tender mass m the right upper quadrant The unne specific gravity was
low albuminuria shght and only an occasional cast appeared in the
sediment Analysis of the findings indicated a circumscribed type of renal
disease The mass was interpreted as a polycystic kidney and 1t was thought
that vascular disease had contmibuted to the final development of renal
failure and uremia CONGENITAL POLYCYSTIC KIDNEYS were found at
autopsy and there was also an artenrosclerotic and arteriolosclerotic
nephritis
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Chapter 6

HEMATEMESIS AND MELENA

NE OF THE MOST difficult problems 1n medicine 1s the diag
nosts and management of cases of severe gastromntestinal hem
orrhage The patient 1s usually very 1l and the nature of the condy
tion limuts the scope of the examination Judgment must be based on
the full consideration of every available fact
Although 1t 15 generally true that the occurrence of melena without
hematemes:s indicates a lesion distal to the pylorus this 1s not an
vanable rule Melena without hematemesis may be seen following
rupture of an esophageal varix or 1n gastric carcinoma On the other
hand if the patient vomuts large amounts of blood one can feel
reasonably certan that the leston 1s 1 erther the esophagus stomach
or duodenum Bright blood m the stools 1s usually but not invart
ably indicative of hemorrhage low 1n the intestime  with hypermo
tility and active bleeding 1t may be observed 1n patients with lesions
m the esophagus stomach or ducdenum The gross appearance of
vomited blood has no mmportant diagnostic sigmificance Coffee
ground vomitus may be seen 1n peptic ulcer and bright blood vom
1tus 1t patients with gastric carcinoma although the old teaching has
been that the reverse 1s imvariably the case The amount of blood
vomuted before the patient comes under observation may be difficult
to estimate the patient s imagination and fnight may affect hus est
mate and admxture of gastric contents 1s an 1mportant variable
Azotenia and pyrexia may be associated with the presence of old
blood m the gastromtestinal tract
Severe melena of obscure ongin has been discussed by Stone 1n 2n
analysis of 79 cases seen by lum He focuses on the diagnostic prob
lern presented by the patient who having no knowledge of any pre
vious gastromtestinal disturbance suddenly passes a large amount of
bright red to tarry blood per rectum The lesions causing this type
181
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of hemorrhage are numeraus and melude pephic ulcer carcinoma of
the stomach cyst or drverticulum of the duodenum. esophageal var

xees acute gastroententis regronal sleis Meckel s dnerticulum car

cinoma of the colon ruptured vessel 1 the rectal wall lymphod or
myelowd feuk hemophilia hat telang polyps other
ntestnal tumors aneurysms etc In 34 cases no defirute cause for
the bleading was ever found In this relatively large group of cases of
hemorrhage of unkaown ongm the negatne conclusions were
renched by means of clinicat diagnostic studies occasronally foltlowed
by exploratory operations The results are m accord with the general
experience that 1t many cases the location and cause of the bleeding
cannot be determmed  Even m cases which come to autopsy follow

1ng masstve hemorthage a careful search of the entire length of the

gastrowtestnal tract may fail to disclose the source of the hemor
rhage

Table 9 Causes of Hematemests and Melena
1 Lestons of the gastresmntesunal tract

A Ulearatnve Tessons wichout mfection
p 1 ultcer P d )
Peptic ulcer
Ulcerassve colivs
Fussures sad fistulae
Acute iecross due to chermical agents
Neopfasms
a Bergn polyps keomyomas
b G and sarcoma to rectum)

phag!

ERTID SRV

-

Huatus bernia
Intussusception

w0

B Infection with or wuhout ulceration
t Dysentery {amebic bacillary)

Typhoud fever

3 Parasitic mfestation

4 Actnomycons

5 Syphihs

6

7

N

Tubereutosis
Gastratis and gastroentents
€ Congenstal hereditary ather
1 Meckel s divertculum
2 Esophageal pastric duodens! and colonte diverticula
3 Pseudoxanthoma elastsicum
4 1ntestinal kipodystrophy
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I Associated with rupture of esophageal varices secondary to portal hyper
tension due to
A Extrahepatic lesions
1 Thrombosis of hepatic veins (Chiar s syndrome)
2 Thromboss of portal vein
a Infection
b Compression
¢ Tumor mvasion
d Blood dyscrasia
Stricture or cavernous transformation of portal vein
Congenital anomalies

s w

B Hepatic causes

Cirrhosis (portal biliary post necroti Bant s syndrome)
Hemochromatosts

Syphilis

Sarcoidosis

Schistosomuasis

Hepatolenticular degeneration

(PRI

o

I Vascular Lesions
A Hypertension
B Embolism and thrombosis of mesenteric vessels
C Polyarteriis due to
1 Periarteritis nodosa
2 Systemsc lupus erythematosus
D Leakage of aneurysm (sypl arter mycotic
T Heredstary telangiectasia

1V Blood dyscrasias and deficiency diseases
A Purpura (thr ytop non i%
B Hemophilia
C Leukemia
D Hypoprothrombrnetnia
E
F
G

Scurvy
Aplastic anermua
Other diseases assoated with defects in the coagulation mechantsm

Figures as to the frequency of the various causes of massive gastro
Intestinal hemorrhage vary from clinic to chmic but in general peptic
ulcer conteibutes about 50 per cent of the cases hepatic airrhosis
about 10 per cent gastric carcinoma 3 per eent gastritis 1-2 per
cent mscellaneous causes 7-8 per cent and undetermined causes 25
per cent The commonest causes of hemotrhage from the gastrotntes
tnal tract are listed 1n Table 9
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Let us examne 1n more detail the pomts of importance in differen
tiating the three diseases most commonly responsible for massive
hemorrhage The patient may be seen for the first time while acutely
ill from blood loss and a history may be difficult to obtain Single
large unheralded hemorrhages come frequently from peptic ulcer
Intermittency of bleeding 15 common 1n this disease probably because
of digestion of the thrombus by the highly acid juices A hustory of
periodic pam particularly 1f relieved by food or alkali 1s very sigmf
tcant Hemorrhage from ulcer frequently occurs also 1t aging peo
ple and often 1n them a brisk hemorrhage 1s the only clinical symp
tom of the presence of the ulcer Disregarding this fact may lead to
the mustaken diagnosis of carcinoma of the stomach

Bleeding in cases of gastric carcinoma 1s usually due to ulceration
of the stomach or necrosis and sloughing of papillary growths The
vessels involved are usually small and oozing rather than masstve
hemorrhage results However 1n the late stage bleeding from a larger
vessel may occur within a carcinomatous ulcer In most instances
when a massive hemorrhage occurs even superficial exammation of
the abdomen will reveal a mass leading one to suspect the presence
of carcinoma Massive bleeding may occur in a bemgn ulcer
which carcinomatous change has developed

Recogmition of hemorrbage from rupture of an esophageal vanx
depends on the ability to find evidence of obstruction to the portal
ot splenic veins Hemorrhowds or dilated abdomnal veins may be
present The elevation of portal venous pressure serves to enlarge the
venous communications between the gastric and esophageal veins
resulting 1n fragile varicosities which are best seen on careful barium
study of the lower esophagus Ascites of course may be [detectable
and the Iiver and spleen may be palpable In most nstances 1if thts
evidence 15 present one can safely conclude that the hemorrhage came
from a ruptured varix Hematemesis may be the first manifestation
of the disease 1n about 10 per cent of the cases of cirrhoss of the
liver Peptic ulcers occur more commonly 1n patients with cirrhosis
of the liver than n the general population Bleeding may be from
such a leston even though esophageal varices can be demonstrated

The recognition of some of the less common causes of massive gas

trointestinal hemorrhage although difficult 1n many 1nstances may
prove to be of great practical value Gastritis may be assumed to be
the cause of hematemesis only 1f no other pathologic changes have
been found and there 15 confirmatory gastroscopic evidence Other
less common causes mnclude rupture of an aortic aneurysm rato the
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esophagus tumor eroding the duodenum esophageal lesions with
uloeration fuatus hermia with erosive gastritis congenital varicosities
of gastric vemns of the esophag 1c thrombosis
and varous blood dyscrasias Hereditary telangrectasia may imvolve
the gastrointestinal tract with recurrent massive hemorrhage

Following the passage of blood per anum the first step 1s to rule
out local causes such as hemorrhods and fissure by means of visual
and digital examimnations A variety of rectal diseases includig local
mfecttons polyps and malignant lestons may be complicated by
hemorrhage but these may be readily detected by proctoscopic study
Tissue may be obtamned for bopsy when indicated When the leston
cannot be reached by the proctoscope or sigmordoscope X ray studies
may yield crucial information

A variety of tumors of the small and large ntestine may give nse
to bleeding Benign tumors such as polyps and hemangiomas are
more apt to cause large hemorrhages than are malignant neoplasms
Drverticula of various sorts must not be overlooked Hemorrhage of
massive degree may develop with erosion of the mucosa in a Meckel s
diverttculum or from the hemangtoma Ike vascular channels of a
thin walled colonic diverticulum which has become infected Other
causes are trauma from ingested foreign bodies and eroston from
pressure of extra ntestinal lesions

A vanety of speaific infecttons may result in ulceration leading to
hemorrhage Tuberculous ulcers are most commonly seen 1n the
tleum and 1leocecal region Encirchng ulcers leading to severe hem
orrhage may be due to syphilis Actinomycosis may also be the basis
of melena A systemuc reaction to the infection may be absent
these cases 1n contrast to the situation when the hemorrhage results
from amebuc or bacillary dysentery Other types of colitts which may
be associated with severe bleeding are the non specific ulcerative
variety and that seen as a comphcation of uremta

Some type of blood dyscrasia should always be kept 1 mind since
severe intestmal hemorrhage may be an early sign of thrombocyto
penic purpura or acute leukenua A variety of vascular lestons must
be considered Melena may result from embolism of the upper branch
of the supcrior mesentenic artery This occurs most often m the
course of bacteral endocarditis Thrombosts of the mesenteric veins
leading to hemorrhage may result from abdommnal njury or from
Infection with compheating phlebiis Abdommal pan and hemor
thage may be prominent features i cases of penarteritis nodosa




Hustrative Cases

I

(471635 Admutied Aug 20 1948 Died Sept 8 1948)

Tas 67 year ofd buckster was admitted because of hematemesss and
melena of two days duration

Qne year before admssion he began to have pain just abore the umbilt
cus which appeared about two hours after meals and was releved by malk
Occastonally he had pam at mght For ax months he noticed anorexa
Two weeks before entry his paim became more frequent and severe appear
ing often 8t mght and 10 the mormng before breakfast It was aiways
rebeved by caung He complaned of some diarthea Two days before
entry he passed several loose tarry stools and vomied some brown
coffee ground matenal Vomung of simlar matenal occurred agam the
next day
PuysicAL EXAMINATION on admussion T 988 P 103 R 22 BP
65/45

The patient was m shock and quite restiess The skin was pale and dry
There was no lymph node enlargement The pupils reacted well and fundu
scopic examunatzon showed no abnormahties The few remaning teeth
were canous The heast and Jungs were normal The abdomen was soft
there was no tendetness and no organs or masses were detected o hght
palp Neurological reveated no at i
LABORATORY Data Hemoglobm was 65 gm  leukocytes 14 500
with normal differential Urine showed no abnormaliies but the stoels
were tarry and hquid
COURSE IN THE HOSPITAL  After the transfusion of 1000 mi of
blood the blood pressure rose to 100/80 and the hemoglobmn to 78 g0
The following day the partent was agam m shock and passed several
bloody bowel ts  Fi p further s condition
wproved On August 22 the patient had a rather severe transfusion reac
tion wath a shakmng chill and nsé 1 temperature to 3042 Following this
ke vormted an undetermaned amount of bright red blood and agan went
mto shock

Operation was performed on August 23 Duning the operation 2300mt
of blood was grven There was old blood sn the small mtestne and in the
colon but very bitle sn the stomach There was no evidence of any ulee?

186
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1 the duodenum but 1n the cardiac portion of the stomach a large hiatus
hernia was found The stomach could easily be pulled down into the
abdommal cavity A subtotal gastrectomy was done and an antenor Polya
anastomosts performed Microscopic examination of the specimen showed
chronic gastritis

He did well for a few days after operation On August 27 he vomited
200 m! of bught red blood and blood pressure dropped to 65/40 His

d proved after transfu On August 31 when he was appar

ently doing welland had begun to take food by mouth he suddenly vomited
50 ml of bright red blood and went wmto profound shock with a blood
pressure of 30/20 He was given 1500 ml of blood and hrs pressure rose
slowly to 115/50 On September 1 a non 7 gastromntestinal
series was done and the congenitalty short esophagus or natus hernia was
demonstrated No esophageal vanices were seen Approximately 80 per
cent of the stomach had been resected There was prompt emptying by
way of the efferent Joop and no lesions were noted n that portion of the
stomach which remamned or 1n the anastomotic site Six hours after this
procedure he vomited 200 ml of dark coffec ground material and 15
minutes later 500 ml of fresh blood contaimng clots He responded well
to transfusion On September 2 another operation was performed A
thoraco abdominal exploration was carried out with total gastrectomy
and resection of the lower end of the esophagus The defect in the dia
phragm was approximated He was given coprous amounts of blood
dunng the procedure The following day hus hemoglobin was 16 5 gm On
September 3 nonprotein mtrogen was 31 mg / and total serum bilirubin
58mg /4 direct 46 On September 4 a portable chest film showed pleural
flmd on the left Five hundred m! of dark brown flud was removed The
urme was found to contain a few whte blood cells but no red blood cells
were seen On September 7 150 mi of sour smelling red fluid was removed
from the left pleural cavity On September 8 the patient suddenly became
dyspneic and the blood pressure dropped to 40/30 Whole blood was
started immediately and the pressure rose to 90/60 Thoracentests yielded
only 50 mi of red fluid A few hours later he suddenly ceased breathing

Matenal removed from the pleura on September 6 showed no growth
on culture That removed on September 7 showed beta streptococcus
proteus and A aerogenes

DISCUSSION There are two distinct problems m this case both
of which must be answered m order to provide a satisfactory ex
planation of the facts The first 1s the site and cause of the hemor
thage and the second 1s the cause of the Jaundice and of his death
a few days after the second major operative procedure

Thus case seems to point out the fallacy m the old chinical aphorism
that coffee ground vomitus 1s 1ndicative of a gastric carcinoma and
bright blood suggests bemgn ulceration The fact that there were
repeated hematemeses 1s highly suggestive that the site of hemorrhage
was above the jejunum To be sure he did pass bright blood n the

Ey
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stools on occasion which would suggest bleeding at a lower level
However with blood 1n the ntestinal tract hypermotility may result
and the evidence 1s still 1 favor of a leston hugher up unless there
were multiple bleeding points

Peptic ulceration or carcimoma of the stomach or duodenum would
seem to be ruled out as the entire stomach was removed and exam
1ned and the duodenum was opened at operation and explored It1s
unlikely that a carcinoma was overlooked but 1n spite of the direct
visualization and the normal duodenal x ray the possibility of a
bleeding duodenal ulcer must be kept 1n mind as 1t 1s the commonest
cause of masstve 1ntestmal hemorrhage and often difficult to detect
even at laparotomy The history 1s quite compatible with such a diag
nosts It mght be difficult to explain the diarrhea unless the lesion
was adjacent to the pancreas with invasion of that structure

There was nothing 1n the history or physical examination to sug
gest hepatic curthosis No varices were seen mn the x ray studies and
no mention of the liver was made by the operating surgeon Varices
are usually quite low 1n the esophagus and should have been noted
when the structure was seen at the second operation

A hiatus hernia was seen at both operations Since there 1s no
proof that there was further bleeding after the second operation one
might suppose that the bleeding point had been removed 1t 1s diffi
cult to evaluate the finding of a diaphragmatic herma Some patients
with this condition show a severe anemia due to chronic blood loss
but a sudden exsanguinating hemorrhage 1s rare The cause of the
bleeding 1n these cases may be difficult to determune but such bleed
ing 1s often due to mucosal erosions 1n the regon of the constricting
ring of the hernia Division of the phrenic nerve and manipulation
of the hernial orifice at the ttme of operation may have relieved the
tension on the gastnic mucosa It 1s difficult to attribute this mans
symptoms to hiatus hermia These lesions may produce no symptoms
or they may mimc closely such widely divergent diseases as peptic
ulcer angina pectons or chronic cholecystitis or give festations
suggesting esophageal obstruction The symptoms may be made
worse by the horizontal position One mught nterpret his pain on
awakening on such a basts The symptoms are usually not relieved
by an ulcer regimen One may suspect hiatus herma when symptoms
have been present without progression over a number of years, when
there are epigastric or para umbilical cramps usually one half to one
hour after meals relteved by induced vomuting but not by food
when symptoms resembling chronic cholecystitis are provoked by
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assumption of the horizontal posture after meals when there are
postprandial angina like symptoms without evidence of cardiac dis
ease, when there 1s a long history of shght dysphagia and when
there 1s an unexplained anemia Once the condition has been sus
pected 1t 15 best demonstrated by x ray studies of the patient in the
honzontal position The presence of a herna was not suspected 1n
thus case before the x ray examination No other lesion was found at
operation It may be signaficant that bleedmg continued after the first
operation while the herma was still demonstrable by x ray However
n view of the fact that massive sudden bleeding 15 rare that his
symptoms were relieved by food and that there was a large hiatus
through which the hernia could be easily reduced herma as the cause
of the bleeding 1s unlikely

In the early stages of the illness the symptoms were compatible
with an uncomplicated duodenal ulcer Then the pam became more
severe awakemng him at night and for two weeks he had mild diar
thea This suggests the possibility that the ulcer had penetrated to
the pancreas with some resulting pancreatitis The bleeding area was
probably above the jejunum and the course of the illness was com
patible with a postertor ulcer of the duodenum with penetration of
the pancreas

The only other feasible diagnosts 1s sy phulitic aneurysm with erosion
into the esophagus Thus should have led to a more rapid exsanguina
tion There was no evidence of aortic dilatation m this region and
such a diagnosis does not fit the story of epigastuc pam relieved by
food The diarrhea may have been due to a lesion lower in the bowel—
ulceration polyps or diverticula such lesions would not be accom
panied by hematemesis 1f bleeding took place

The long 1llness with persistent shock the nfection of the pleural
flnd which accumulated after the second operation the multiple
transfustons often accompamnied by a febrile reaction the absorption
from the bowel of the degradation products of old blood may all
have contributed to the development of jaundice There may have
been a spreading reaction with edema about the ulcer site which led
to partial biltary tract obstruction One cannot be certain as to the
cause of the icterus The sudden dyspnea and shock reheved tem
porarily by transfusion and followed a few hours later by death sug
gests a final fatal hemorrhage from the site of previous bleeding in
the duodenum

ANATOMICAL DIAGNOSIS (Autopsy No 21389) Chronic duodenal
ulcer Perfi and thromb of g 1 artery History of
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subtotal gastrectomy and reparr of batus herma Subsequent total gas
trectomy with resection of lower end of esophagus esophagojejunostomy

and junojejunostomy Locahzed fibrinous p Ascites Encap
sutated empyema at base of left fung posteniotly Abscess of left thoracie
and abd i wall with left empyema cavity and opera

tive wound Tubular degeneration of adrenals History of multiple trans
fusions Hemosidenn i spleen Few hemogiobim casts w kidneys Jaundice
edema Bl 1 cortical of adrenals Maseve

necrosis of left adrenal cortical ad Ch phobe ad of
piuttary

The ducdenal uicer was chronse and heatmg but 1t had perforated the
gastroduodenal artesy 1 sts base The vessel was now thrombosed The
second surgical intenvention had resulted 1n a locahized empyema at the
site of anastomosss of the jejunum and esophagus The jejunojeunostomy
was healthy The empyems commummcated with a lfarge abscess that
coveted the feft thoracic and upper abd wall and d s
surn with the abdominal inciston The central ver cells were moderately
atrophied but there was no central necrosss The jaundice must have been
duc to a of and perhops hemolysis
SUMMARY This 67 year old man for one year had had postprandual
pain rehieved by food He deseloped persistent hematemesis which lfed to
aperation at which 3 hiatus hermia was found After partial gastsectomy
he continued to bleed and at a second operation total gastrectomy was
performed He developed empyema became jaundiced and suddes?
died Autopsy revealed a CHRONIC DUODENAL ULCER In review the
charsctenstic symptoms and the frequency of large hemorrhage from
duodenal ulcer mught have led to the dingnosis even with the negative X ray
and operative findings The course of the 1llness was not typical of hiatus
herma and acute massne hemorrhage from such a hernta s unusual




II

(4468831 Admutted July 30 1948 Dired July 31 1948)

THIS 64-year old accountant famnted two hours before admission His
dietary intake had been adequate and he was not a user of alcohol

Six years before death he developed intermuttent pain in the upper
portion of the abd p d by flatul heartburn and sour
eructation which were partially rebeved by powders These symptoms
increased m severity six months before exammation The pams became
more frequent and severe continuing throughout the might He took
powders occastonally with some relief but for several months had disliked
eating because of the discomfort which followed He had lost 25 pounds 1n
the previous stx months On July 23 physical examination revealed a nor
mal pulse rate and blood pressure with no fever He was undernourished
He had geographic tongue but there was no papillary atrophy The heart
was normal blood pressure was 120/80 There was thickening of the
pentpheral arteries The abdomen was prominent in the upper portion The
vemns were conspicuous  particularly over the upper abdomen The nght
upper abdomen was filled by a hard shightly nodular mass which extended
across the epigastraum and was tender the edge being felt 6 cm below the
costal margin 1n the midclavicular hine The spleen was not enlarged The
cecum was palpable and felt boggy The refleses were normal

The blood serologic test for syphults was negative The stool contamned
no ova or parasites and the guaic test was negative The urne was
normal Examimation of the blood showed red count 506 million hemo
globm 12 gm  hematocrit 424 sedimentation rate 31 mm per hour
leukocyte count 6 550 with a normal differential Examunation of the
gastric contents revealed free hydrochlonde acid 18 total acid 38
Bromsulfalein test of liver function showed 33/ retention i half an hour
On x ray examenation the colon contamed a large amount of gas and fecal
material but there was no evidence of any organic lesion The terminal
Mleum did not fill Gastromtesunal series on July 27 showed esophagus
stomach and duodenum normal Repeat examination on July 30 showed
the presence of barum from the previous examnation After introduction
of the barium the greater curvature close to the pylorus was found to be
soft plable frecly movable and without any real evidence of orgamc
disease but on the films this region appeared shightly srregular It was the
impression however that no organic lesion was present

On July 30 1948 the patient became short of breath After his examna
tion while shopp he developed pam 1 the p d and upper
abdomen and famted

191
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At that tume temperature was 98 pulse 98 resprations 20 blood pres
sure 88/60 The patient was extremely pale but otherwise there was no
stiguficant change from the previous examination

Hemoglobin on admission was 9 5 gm  urine normal blood nonprotein
mitrogen 53 mg % prothrombin time 45 of normal Electrocardiogram
showed borderline low amplitude of the QRS complexes but no changes
suggestive of coronary occlusion

Forty five munutes after eating he suddenly vomited 250 ml of dark
blood following which there was a further drop n blood pressure Aftera
500 ml transfusion his pressure returned to normal but three hours later
he vomited 200 m! of dark blood with clots once more gowg 1nto shock
Durmg the next 12 hours he contmued to vomit blood and was 1n shock
despite the admimstration of three liters of whole blood An exploratory
laparotomy was done and he died postoperatively m shock

DISCUSSION In this case there was a relatively complete drag
nostic study shortly before the hemorrhage The two x rays of the
gastromtestinal tract failed to demonstrate a clear cut lesion On
physical examination a large and firm liver was palpated The lab
oratory and special examnations provided no cntical diagnostic n
formation so that one must rely manly on the clinical facts to deter
mine the type of disease present

In view of the massive hematemeses 1t seems certam that the bleed
ing pownt was above the jejunum It 1s not possible to exclude an
esophageal lesion on the ground that he bled sufficiently to go mto
shock before vomuiting blood Blood from the esophagus may trickle
into the stomach be changed i color by contact with the gastric
Juice and be sufficient 1n amount to produce shock before any
materal 1s vomuted

In view of the history the course of the bleeding and the findmng
of a large firm hver, the following diagnoses must be constdered i1
rhosis of the Liver possibly with primary carcinoma of the liver
duodenat ulcer or carcinoma  and gastnc ulcer or carcinoma

In considering the diagnosts of cirrhosis of the liver 1t would be
helpful to determme whether the hepatomegaly was due to fatty
mfiltration or whether the patient had portal obstruction and fatal
hemorrhage from an esophageal vanx Impatrment of liver function
was indicated by the bromsulfalein test and possibly the reduced pro
thrombrn activity There was on the other hand no objective evi
dence of portal hypertenston such as splenomegaly or ascites The
prominent abdominal veins might have been due to the recent loss
of weight and in themselves be of no great significance Patients with
a degree of cirrhosis suffi 10 result 1n esophageal varices which
bleed profusely usually do not have such consprcuous hepatomegaly
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unless a complicating primary liver tumor has developed In any
event pnmary hiver disease would probably not account for the
degree of epigastric pain and discomfort of the type which the patient
experienced Duodenal ulceration 1s not infrequently seen 1n patients
with cirrhosis of the Iiver and such a lesion 1 a patient recently seen
was the source of a severe hemorrhage Early m the illness in the
present case the pain was partially reheved by powders However six
months before death the pain grew worse was more constant and
was aggravated by food There was no vomuting to suggest obstruc
tion and altogether the story 1s not typical of duodenal ulcer There
was no x ray evidence of a leston of the esophagus or duodenum
This helps to exclude carcinoma of the duodenum which 15 rare 1
any event

The vagueness of the hustory and the changing effect of food mtake
might be more compatible with a gastric ulceration than with a peptic
ulcer of the duodenum particularly 1f the lesion were high m the
stomach Bemign gastric uleers not infrequently bleed profusely with
persistent hematemests

However one cannot neglect the imphications of the large and hard
Iiver 1 an elderly male The absence of splenomegaly seems to rule
out various diseases of the blood forming organs and lymphatic sys
tem as a cause of the hepatomegaly It also leads one to lay aside a
diagnosts of cirrhosis and primary carcinoma of the liver and think
of metastatic neoplasm of the liver because this 1s a commion cause
of marked hepatomegaly when there 1s no enlargement of the spleen

Thus conclusion having been reached the next question concerns
the sute of the primary neoplasm The vague but definite story of ept
gastric discomfort aggravated by food suggests gastric carcinoma a
relatively common disease 1n a white male of this age However 1n
reviewing the detailed findings certain discrepancies appear Massive
hemorrhage from carcinoma of the stomach 15 unusual but may
occur Although patients with carcinoma of the stomach usually have
no free hydrochloric acid agan this 1s not an mfallible rule How
ever the lesion must be 1 the upper gastrotntestinal tract and the
only localizing feature besides the history and the hepatomegaly 15
the suggestion of an wrregulanty along the greater curvature of the
stomach on x ray exanunation

This with the other clinical facts ponts to carcinoma of the
stomach with metastases to the liver as the most likely diagnosts

lcer
ANATOMICAL DIAGNOSIS (Autopsy No 21323) Chronic peptic u
above pylorus with fresh erosion and hemorrhage Infected thrombus
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{gram positive tods and cocc) adherent to base Gastric hemorrhage
Adenotarcinoma ansing from margin of uleer with mvasion of s base
Metastases to regronal lymph nodes and hiver Thrombosts splewe vere
Recent laparotomy Aspiration with lobular pneumonta Pulmonary
edema

At a pomnt very close to the pylorus along the lesser curvature there
was 2 large shallow ulceration about 3 cm tn diameter and I mm 1n
depth The edges were not rased and did not feel hard Lymph nodes
along the lesser curvature showed tumor metastases Throughout the
liver there were tumor nodules of varying size The splenic artery shortly
before 1ts Junction with the supenor mesentenic was distended with throm
bus matenal whach protruded nto the portal vetn

Microscoprcally there was a chromic gastrsc ulcer with fibrous thicken
ing of the distorted stomach wall and a generous layer of granulation tissue
forming 1ts base There was recent necrosts which had eroded a vesselin the
granulation tissue with resulting hemorrhage In section a thrombus was
still adherent to the base of the ulcer In the deepest portion of scamnng
formng the wall of the ulcer adenocarunoma was mvadsng lymphatics
but the ulcer tself did not appear to be the tesult of necrosts 1 an estab
hshed carcinoma In one section taken from the margm of the ulcer the
carcinoma seemed to anise from or at least be continuous with adjacent
normal mucosa The gastric hemorrhage arose from the ulcer rather than
from the carcinoma
SUMMARY This 64 year old white man had a six year story of mter
muttent pam and of heartburn partially rehieved by powders  Stx months
before death pain became more severe and was aggravated by food
Examination revealed loss of weight and hepatomegaly There was free
acid \n the gastric juice and bromsuifalemn retention was 33/4 Gastro
sntestinal serses showed suggestive mregulanty along the greater curvature
He suddenly vomted dark blood remained 1n shock despute transfustons
and dred postoperatively The story of pam aggravated by eatmng the
hep: galy and the radiological findings led to a dragnosis of gastnc
carcinoma i spite of the presence of free hydrochlonc acid and the fact
that massive hemorthage occurs infrequently from a tous ulcer
The early hustory and the subsequent dévelop were adequatel
explained by the finding of both an ULCER AND A CARCINGMA OF THE
STOMACH the hemorrhage having resulted from eroston of a vessel in the
base of the ulcer
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($404072 Admitted Nov 6 1946 Died Nov 17 1946)

Trs 54 vear old Negro woman was admitted because of severe rectal
bleeding In 1936 she was seen because of a positive Wassermann Exami
nation showed extreme obesity The heart was not enlarged There were
numerous vances and she complamed of pam and swelling of the legs
Anusc};p}ulmc treatment was begun but was continued for only a short
perto
Three years before admission she had an episode of rectal bleeding
which was readily controlled She passed several bloody stools with
numerous clots Five days before adoussion she agam began to pass clots
of blood The might before entry the bleeding was profuse and she became
very weak There was no nausea or vomiting and no pamn_ There had been
no weight loss change 1n bowel habits digestive symptoms or diarchea
Several years previously she had complamed of vague epigastc distress
unrelated to meals but relieved by Sal Hepatica After a transfusion she
1mproved
PrysicAL EXAMINATION on admission T 100 P 108 BP 160/70
The patient was obesc The pupils reacted sluggrshly to light and accom
d Funduscop was nosmal The mucous membranes
were pale There was no lymph node enlargement The lungs were clear
The heart could not be outhned accurately on percusston There ws an
apical systolic murmur [here was an exceedingly thick abdomimal pan
niculus No tenderness or masses were made out None of the viscera were
felt There was no edema On rectal examination no mass or stricture was
felt Pelvic exammation was normal
LABORATORY DATA Hemoglobin 4 gm  red blood cells 14 mllion
leukocytes 14400 with 1/ myelocytes 1Y juvenile neutrophils 66/
d phsls 11/ lympt and 11% Y Bleeding
time was 315 min  clotting time (capiilary method) 4mm platelet count
133000/cu mm Icterus mdex 5 sedimentation rate 11 mm per hour
(uncorrected) nonprotem mitrogen 60 mg /4 chlonde 99 4 mEq /L Unne
was normal Serologic test for syphilis negatnne Stool grossly positive for
blood no ova or parasites seen Gastric analysts showed no free hydro
chloric acid or blood
COURSE IN THE HOSPITAL A vein was cannulated 1n order to admin
ister blood Later due to thrombophlebitis a second vein had to be
cannulated Two days after admission the platelet count was 62 000
Dunng the first few days there were several episodes of rectal bieeding
195
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When a proctoscopic examination finally could be made no bleedmg
pomt was found With transfusions the hemoglobm rose to 125 gm
Three days after admission the patient developed cough and wheezes 1n
both lung fields Five days later the temperature began to nise_as did the
leukocyte count On the day before death she was started on sulfamerazine
as there was no resp of the temperature to pemicillin More rhoncht
developed m the lungs her condition grew steadily worse and she died

DISCUSSION Thus case presents two problems (1) the cause of
the rectal bleeding and (2) the cause of death

With regard to the first question we want to know whether
there was any abnormality of the blood Rectal bleeding may occur
1n certain of the blood dyscrasias and acute leukemia or thrombocy
topenic purpura must be considered

It would secem unlikely that this patient had an acute leukemia as
there were no abnormal white cells i the cireulating blood other
than such young forms as one would expect afier severe hemorrhage
The constitutional features of an acute leukerma were not present

The possibility of thrombocytopenic purpura 1s suggested by the
platelet count of 62 000 and also by the fact that there was a preat
deal of fresh bleeding from the rectum In addition to fresh blood
clots were passed from time to time and the bleeding time and clot
retraction were normal In the presence of a severe hemorrhagic
anemia one would expect the platelet count to rise on the other
hand with such extensive rectal bleeding from purpura one would
expect bleeding elsewhere particularly from other mucous mem
branes the mouth or vagina

It would scem then that the bleeding came from some lesion 1
the gastromntestmal tract No blood was found 1n the stomach nor
was there any vomuting of blood With an ulcer of the duodenum
one may bleed profusely by rectum and there was a history of ept
gastric dustress for several years The igh nonprotein mitrogen the
day after admission suggests the possibility of prerenal azoterma but
there was no evidence that old blood was retamed mn the intestinal
tract The dehydration and low artenial pressure seem sufficient to
account for the hugh nonprotein mitrogen

If the blood came from low down 1n the gastromtestinal tract as
seems more likely 1t 15 important that mucus and pus were not
described 1n the stools Furthermore there were no local symptoms
such as abdommnal pamn tenesmus, durrhea or alteration of the
bowel habits On proctoscopic examunation no lesion was found
Although such profuse bleeding might occur with carcinoma of the



ILLUSTRATIVE CASES 197

rectum or sigmord 1t would be unusual and 1t 1s reasonable to as
sume that the bleeding of three years before had occurred from the
same source With such profuse bleeding and wathout symptoms a
bemgn leston such as a polyp diwerticulosis or 1 hemangioma 1s
the most Likely source

The patient continued to bleed, although she recovered from the
shoek present on admussion After several days she developed rather
diffuse signs 1n the lungs with a rise 1n temperature and elevation of
the leukocyte count Infection was suspected and she was treated
with penicillin and sulfamerazine with no response A vein had been
cannulated for transfusion This became thrombosed It would seem
likely that the signs 1 the lungs were due to pulmonary embolt

ANATOMICAL DIAGNOSIS (Autopsy No 20269) History of massive
bleeding per rectum Multiple diverticula of colon Hstory of numerous
transfusions by means of cut downs of vemns of both ankles Thrombo
phlebitis of superfictal vessels of both ankles Multiple septic embolt to
lung with mycotic aneurysm formation nfarction and begtnning abscess
formation Acute splenic tumor Hyperplasia of bone marrow Shght
difatation and hypertrophy of heart Central atrophy of liver

There were multiple diverticula m the colon The large bowel was full
of blood but the actual bleeding point was not demonstrated Microscopie
sections of these diverttcula showed thinming and absence of the muscle
1n such areas leaving only the epithelum and connective tissue Noted 1n
the connective tissue was the regular occurrence of large blood channels
presumably veins and the bleeding was probably from such a source
These dilated blood channels really constituted a hemangiomatous area
An underlying infectton of the diverticula might have caused the erosion
of a vessel No polyp was present The lungs showed multiple embol
which were infected and there was a staphylococcus albus in the heart s
blood From the mfected emboli multiple small abscesses 1n the lungs had
developed
SuMmAary Tlus 54 year old Negro woman entered because of severe
bleeding from the rectum She had a similar episode three years previously
She was obese and 1n shock so a leg vein was cannulated to facilitate trans
fusion It became thrombosed Fever leukocytosis and diffuse pulmonary
stgns developed There was no response to antibtotics Proctoscopic exami
nation revealed no source of bleeding In view of the profuse melena with
out local symptoms the previous episode of hemorrhage and the negative
proctoscopic exammation 1t was thought that the leston was benign and
either a polyp diwverticulum or hemangioma At autopsy multiple
DIVERTICULA OF THE COLON were found There were septic emboli in the
lungs



198 HEMATEMESIS AND MELENA

REFERENCES FOR CHAPTER 6

Gott J R Smuth E L and Dorman D D Acute severe upper gastromtestinal
hemorrhage a review of 195 cases Ann Int Med 36 1001 1952

Hamman L A and Duff G L Climcal pathological conference two cases of
hematemesis Internat Clin 3 216 1943

Palmer E D Observations on the vigorous diagnostic approach to severe
gastrointestinal hemorrhage Ann Int Med 36 1484 1952

Rivers A B and Wilbur D L The diag of
JAMA 98 1629 1932

Schiff Leon Hematemesis and Melena P 344 m MacBryde C M Signsand

Thesr Clinical Intery J B Lippincott 1947

Stone Harvey B Large hemorrhages from the bowel of obscurc ongin Mary

land M ¥ I 555 1952




Chapter 7

JAUNDICE

JAUNDICE IS ONE of the mamifestations of a wide varety of
diseases In many cases 3t 15 such a conspicuous and alarming
development that 1t serves as the primary reason for seeking medu:al
advice In other instances 1t 1s so shght that 1t 1s overlooked by the
patent and 1t may even escape the attention of the unwary physicran
Shght degrees of Jaundice are best detected 1 the scleras under day
hight a1 1on Considerable degrees of jaundice may escape de
tection under artificial 11l 1on The term subclinical jaundice 15
applied to those cases 1n which the blood bilirubin 15 not elevated to
a degree or for a length of ime sufficient to cause visible staming
of the tissues Even when the jaundice 15 subclinical its detection
may be an important ey to the correct diagnosts

Substances other than bile pigments may cause coloring of the skin
which 1s mistaken for jaundice Some of these substances e g caro
tene may also give a yellowssh tinge to the serum and thus give a
falsely high 1cteric index Carotenemua does not cause discoloration
of the scleras During Wotld War I when antimalarials were being
widely used the yellow coloring of the skin produced by Atabrine
was a familiar sight 1n military personnel This type of pigmentation
1s most conspicuous mn people of dark complexion It 1s less readily
detected 1 the scleras than m the skin It may persist for several
weeks after use of the drug 1s discontinued Picrates may also give a
yellowssh color to the skin The bronze color of hemochromatosis
may sometimes be confused with the dull greemish brown jaundice
seen 1n cases of long standmg biliary tract obstruction However the

of h does not 1nvolve the scleras Al
lhough pigments other than bilitubin may give a high icteric index
they do not give the van den Bergh reaction In some cases eg in
carotenemia the pigment may be identified by chemcal tests
199
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Table 10 Causes of Jaundice
REGURGITATION

ETENTION

OVERPRO IMPAIRED
DUCTION EXCRETION

Hemolytic jaundice
Sickle~cell aneria
Paroxysmal hemo,lobinuria
Thalassemia
Mjyocardial insufficiency
Infarcts and Hematomas
Pernicious anem:a
Exythroblastosss
Hemolytic transfusion re
Sunple famubal jaundice
{conemtal hyperbilh
rubinemia)
Infections Scpticemia

talangy
Pacumonia

(Rupture of

OBSTRUCTIVE

Gallstones

Tumor

Gummas

Duodenal diverticula
Scar tissue

Congenytal atresia of
bile ducts

Lymph nodes

Pancreatic disease

tle Canaliculs)

HEPATOCELLULAR
DAMACE

Toxic or nutntional
Injury due to chemical of

foxic aunts

Mushroom poisoning

Phosphorus

Carbon tetrachlonde

Arsenie

Cinchophen

Sulforamides

Portal cirrhosis

Infections
Cholangitis
Pylephlebitis
Multple abscesses
Spirochetal jaundice
Homologous serum

Jaundice

Infcctious hepatitis
Yellow fever
Tnfectious mononucleosts
Syphilis
Sarcordosis
Lymphoma
Tuberculosts

Bitiary cirrhosis

a) prma

b) due to chronie bile
duct obstruction

Table 10 presents the causes of jaundice Iisted 1n accordance with
a classification first proposed by Rich For purposes of differential
diagnos:s all causes of jaundice may be placed 1n erther the refention
or the regurgitation group There are cases 1n which both retention
and regurgitation play a part 1n the production of jaundice There
are also cases 1 which the laboratory data do not permt onc 10
make a sharp differentiation between the two Nevertheless theclasst
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fication 1s a very useful one and i most stances 1f 1t 15 kept
mund careful mtegration of the clinical and laboratory data will lead
to a correct diagnosts

As indicated 1n the table jaundice occurs under two scts of circum
stances (1) when there 15 an overproduction of bilirubin and a
diminished capacity of the liver to excrete this pigment (retention
Jaundice) (2) when there 15 an iterruption 1n the continuity of the
cells ning the bile passages allowing the secreted bile to flow back
mto the blood stream (regurgitation Jaundice) In the differential
diagnoss of jaundice the first step 1s to determune whether the case
falls into the first or the second of these broad categories

Retention jaundice 15 charactensstically encountered mn diseases
which there 15 some abnormality of the red blood corpuscles such
as hemolytic jaundice of the congenital or acquired type sickle cell
anemua or pernicious anemia Excessive destruction of morphologt
cally normal corpuscles such as occurs 1n hemolytic transfusion reac
tions paroxysmal hemoglobmuria and erythroblastosis leads to the
same type of jaundice In most cases of retention jaundice there 1s
m addition to excessive liberation of hemoglobin evidence of anovic
damage to the lver cells The anoxia may be due to the assoctated
anemia or to poor aeration of the blood as 1 cases of congestive
heart farlure or pneumonia Damage to the Iiver alone 1s usually not
the cause of retention jaundice unless 1t 15 associated with increased
Iiberation of hemoglobin For example one may have extreme
chronic passive congestion of the liver wathout jaundice The sudden
develog of retention jaundice 1n such a case frequently 1s indic
ative of the occurrence of pulmonary infarction with resulting de
struction of red blood corpuscles

In cases of retention jaundice the history physical examnation
and hematological examnation may poimnt clearly to the correct diag
nosis without more elaborate tests However 1t 3s well to remember
that 1n some of the chromc hemolytic diseases such as congenital
hemolytic jaundice and sickle cell anemua gallstones are prone to
develop and that these may cause a complicating obstructive type of
Jaundice The features of retention jaundice which help to distinguish
it from the regurgitation varety are (1) usually a less mtense Jaun
dice less even than one would expect from the level of the blood
bilirubin and of a color which 15 more 10 the orange than 1n the
green range of yellow (2) the presence of bile in the feces (3) the
absence of bile and presence of urobilnogen 1n the urine (4) the
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Table 10 Causes of Jaundice

RETENTION REGURGITATION
(Rupture of Fyle Canabeul))

OVERPRO  IMPAIRED OBSTRUCTIVE HEPATOCELLULAR
DUCTION EXCRETION DAMAGE

Toxic or purminoral

H-molyte aundice Gatfstones Injury due to chemcal o1
fouc agents
Swcklevcelt anemma “Tumor Mushroom posomng
Phosphorus
Parocysmal hemo,lobmuna Cummas. Carbon tetrachloride
Assense
Thalasserma Duodenal dnerticuln Cinchophen
Sulfonamudes
Mvocardial msufficsency Scar tissoe
Portat chons
Infarcts and Hematomas Congemntal atresia of
bile ducts Infections
Permicious aner Cholangstis
Lymph nodes Pylephiebis
Erythreblastosis Muttsple abscesses
Pancreane discase Spirochetal jrundice
Hemolytic transfusion re Hamolo ous serum
actiony aundice
Infectious hepatitis
Sunple farmtal jaundice Yellows fener
(eonenital b perbilt Infectious mononuckeosss
rubsnemia) Syphtlis
\ Sarcosdosss
Infections Septicen Lymphoma
fatarsa \\ Tuberculosis
Preumona

Bihary cirthosis
a) primary
by due 1o chrome bl
duct obstruction

‘Table 10 presents the causes of jaundice hsted m accordance with
a classification first proposed by Rich For purposes of differentsad
diag all causes of joundice may be placed 1n either the rerentsont
or the regurgitation group There are cases an which both retention
and regurgtation play a part 1n the production of jaundice Thete
are also cases In which the Isboratory data do not permit one to
malea sharp differentiation between the two Nevertheless theclasst
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and the thymol turbidity test provide evidence of such changes by
simpler methods When the hepatocellular damage 15 of long standing
afall i the plasma albumin level may be detected by the usual salting
out methods of fractionation Although the flocculation and turbidity
tests are the most sensitive indices of fiver damage as opposed to
biltary obstruction they have therr hmitations Not all tvpes of
hepatic injury provoke changes 1n plasma proteins detectable by these
tests Moreover certain diseases of the spleen and reticuloendothelial
system give rise to abnormal plisma proteins which affect the tests
i 2 manner indistmgushable from that observed m cirrhosts or 1n
fectious hepatitis The level of scrum alkaline phosphatase which 1s
excreted by the hiver and not by the kidneys nses mn obstructive
Jaundice Although a valuable test 1t 1s not 4 umiformly trustworthy
ndex of biliary obstruction It 15 not always perceptibly elevated 1n
the early phases of obstructive jaundice 1t may be elevated 1n some
cases of hepatocellular jaundice and 1t may be considerably elevated
1n the absence of biliary obstruction if its production has been accel
erated by diseases of the bone hyperparathyroidism Paget s disease
of tumor metastases The serum prothrombin level may be reduced
1 both obstructive and hepatocellular jaundice If the reduction 1s
due to obstruction rather than to cellular ijury parenteral injection
of a water soluble preparation of vitamin k will cause the prothrom
bin Jevel to nise

Qf the vartous tests mentioned above the flocculation and turbidity
fests which are as a rule negatwve or only slightly positive i ob
structive Jaundice and strongly positive m hepatocellular jaundice
and the serum alkaline phosphatase level which 1s usually normal or
only moderately clevatcd in hepatocellular jaundice and markedly
elevated mn obstructive jaundice provide a particularly valuable com
biation of diagnostic tools In some cases the results of these tests
are not clear cut The addition of some of the other tests of Lver
function may under these circumstances give aid 1n mterpretation
At best the functional tests can be evaluated only in the Light of the
climeal evidence For example 1f the case history 1s typical of chole
lithasis and x ray pictures disclose a stone probably located 1n the
common duct the therapeutic tadications should not be disregarded
merely because the various tests are more consistent with hepato
cellular yaundice than with obstructive jaundice

The clinical picture of obstructive Jaundice 35 as varnied as 1ts
Causes Severe pain such a common accompamment of obstruction
by a stone 1n the common duct 1s rarely noted when the obstruction
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1s due to neoplasm (It may be well to recall at this point that pan
15 absent 1 about 15 per cent of cases with obstruction due to cal
cult) Occasionally 1n cases of non obstructive jaundice a stone 1n the
cystic duct grves Tise to pam which confuses the issue Fever 15 more
common with obstructive than with non obstructive jaundice but 1t
may be a striking manifestation of the hepatocellular jaundice caused
by leptospira and other infectious agents Charcots intermuttent
hepatic fever when present 15 usually associated with obstruction of
the common duct by calculi However this type of fever may occur
when the obstruction 1s due to other causes such as diverticulum of
the duodenum or carcmnoma of the ampulla of Vater If the fever 1s
accompanied by chills one must think not only of a suppuratie
cholangutis or hver abscess but also of pylephlebitis uswally originat
ing n an acute appendicitis Palpable enlargement of the liver may be
observed at some stage 1n almost any type of jaundice If the liver 18
greatly enlarged hard and nodular the cause of the jaundice 1s ust
ally a neoplasm Palpable enlargement of the gallbladder ponts
strongly to an obstructive jaundice It may occasionally be modet
ately enlarged and tender 1n association with a common duct stone
A large smooth non tender gallbladder 1s most frequently encoun
tered when biliary obstruction has developed slowly as the result of
plastic encroact upon the duct (Courvorsier s law)

Such neoplasms usually anse in the head of the pancreas, the ampulla
of Vater or the bile ducts In malignant disease orginating elsewhere
the hiver may contamn hundreds of metastatic nodules without there
bewg jaundice so long as the portal lymph nodes escape Enlargement
of the spleen common 1n jaundice of hepatocellular origin 15 rare in
obstructve jaundice unless the spleen 1s the site of metastases or the
portal or splenic vemn 1s obstructed by thrombus or neoplasm In
hepatocellular jaundice the splenomegaly 15 often accompanied by
asaites and spider angiomas

Pruntus and bradycardia have long been recognized as common
accompanments of obstructive Jaundice They are attributed to an
elevation 1n the level of the bile salts 1n the blood Since these salls
are synthesized 1n the liver their level 15 not mcreased when paren
chymal damage depresses the capacity for synthesis

In differentrating the various types of obstructive jaundice X 13y
studtes may be very helpful A flat film of the abdomen may disclose
calcium-contaming gallstones A stone may occasionally be acct
rately localized 1n the common duct Barium studses of the duodenum
may also gne valuable information They may reveal 2 duverticulum
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of the duodenum a deformity in the duodenal lumen suggesting a
tumor of the ampulla or a widening of the duodenal loop indicating
enlargement of the head of the pancreas It should be noted that en
largement of the head of the pancreas may be due to chronic mflam
mation as well as to neoplasm The inflammation may cause complete
biliary obstruction and give mise to progressive Jaundice closely sun
ulating that produced by carcinoma of the head of the pancreas

The time honored procedure of searching all feces for calcult when
cholelithiasis 15 suspected may still pay handsome dividends

Hepatic cirrhosis as a cause of jaundice requires special comment
In the common type of portal cirrhosts the blood bilirubin may fluc
tuate The elevations are usually shight and clinical jaundice 1s only
occasionally noted In some cases of portal cirrhosis there are
penodic exacerbations 1n the iliness during which for an mterval of
several weeks the patient has marked constitutional symptoms 1n
tense jaundice abdomnal pamn fever leukocytosis and occasionally
erythematous eruptions During these acute episodes patients may be
subjected to operation because biliary obstruction 1s suspected The
Jaundice may completely disappear as the episode subsides When a
patient dies tn one of these episodes the autopsy may reveal extensive
fresh necroses 1n a chronically cirrhotic liver ( gallopmg crrhosts )
The sudden development of jaundice 1 the course of chronic portal
cirrhosis 1s not always due to a superimposed necrotizing process
Severe hemorrhage or an intercurrent nfection such as pneumonia
may lead to the development of mntense jaundice 1 the absence of any
fresh lesions 1n the Liver In hepatic cirrhosts functional tests of the
hiver usually show evidence of hepatocellular damage without evi
dence of obstruction but the exceptions are too numerous to permit
complete reltance on such tests For example the alkaline phospha
tase particularly during the acute episodes mentioned above may be
considerably elevated

Biliary cirrhosis may be secondary to a chronic obstructive lesiont
such as atresia or stricture of the bile ducts or common duct stone
There 15 also a primary type of biiary cirrhosis 1n which the anatom
1eal lestons lic entirely within the substance of the liver Biliary cir
rhosts 15 characterized by long standing pruntus jaundice and mas
sive enlargement of the liver In contrast to what one finds 1n portat
cirthosts there 1s no anemma and the nutritional status of the patient
remains good throughout most of the illness Portal hypertension 1f
present 1s always a late development A particular feature of biliary
curhosis 1s the high level of the blood Lipids After months or years
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1s due to neoplasm {It may be well to recall at this pomt that paim
1s absent m about 1S per cent of cases with obstruction due to cal
cult ) Oceastonally s cases of non obstructss¢ jaundice a stone i the
cystic duct gaves rise to pamn which confuses the issue Fever 15 more
common with obstructiie than with non obstructive jaundice but st
may be a striking manifestation of the hepatocellular jaundice cavsed
by leptospira and other snfectious agents Charcots intermittent
hepatic fever when present s usnally associated with obstructon of
the common duct by caleuli However thus type of fever may occur
when the obstruction 1s due 10 other causes such as duverticulum of
the duodenum or carcimoma of the ampulla of Vater If the fever s
accompanied by chills one must think not only of a suppurative
cholangtis or liver abscess but also of pylephiebitis usually onigmat
wng m an acute appendicitis Palpable enlargement of the liver may be
obsersed at some stage in almost any type of jundice i the lner s
greatly enlarged hard and nodular the cause of the jaundice 15 usu
ally a neoplasm Palpable enlargement of the pallbladder pownts
strongly to an obstructive jaundice ¥t may occastonally be moder
ately enlarged and tender 1n association with 2 common duct stone
A large smooth non tender gatfbladder 1s most frequently encoun
tered when biltary obstruction has developed stowly as the result of
neoplastic encroachment upon the common duct (Courversier § faw)
Such neoplasms usuatly anse i the head of the pancreas the ampulla
of Vater or the bile ducts In mal disease ot ting elsewh
the liver may contaus hundreds of tc nodules without there
being jaundice 50 long as the portal lymph nodes escape Enlargement
of the spleen common in Jaundice of hepatoceliular onigin 18 rare 1o
obstructne jaundice unless the spleen 15 the site of metastases of the
portal ot spleme vem 15 obstructed by thrombus or neoplasm In
hepatocellular jaundice the splenomegaly 15 often accompamed by
aseites and sprder angiomas
Pruntus and bradycardia have long been recogaized as common
accompamments of obstructive jaundice They are attributed to an
clevation n the level of the bile salts 1n the blood Since these salts
are synthesized 1n the Iner ther fevel 1s not increased when paren
chymal damage depresses the capacity for synthesis
in differentiating the various types of obstructive Jjaundice X Ry

studies may be very helpful A flat film of the abdomen may disclose
calerum-contaimng galistones A stone may occasionally be accd
rately tocahized 1n the common duct Banum studtes of the duodenum
may also gue valuable information They may reveal a diverticulum
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[

(44450811 Admutted February 9 1948 Died February 10 1948)

THIs 41 year old white female when first seen was m coma and deeply
Jaundiced She had an dllness at age 28 with jaundice She was a chronic
alcoholic

She had not felt well and had been losing, weight for six months She
had complained of headaches and noted some edema of the ankles after
standing all day Four months before admission she began to have ept
staxes and the headaches became more frequent For three months before
admission the stools had been mtermttently acholic and black 1n color
Three weeks before entry diarrhea developed and she complained of vague
epigastric pain which was apparently severe There was anorexia The
night before admrssion she became disotiented
PHYSICAL EXAMINATION on admussion T 9%2 P 84 R 24 BP
110/55

The patient was obesc deeply jaundiced and w1 coma The skin was
loose There were numerous ecchy and a lopapular eruption
over the trunk and extremities A few lesions were present on the palms
soles and face Many spider angiomas were seen The palms were reddened
She was bleeding from the gums and pharynx and p
were found 1 the gums Nodes were palpable wn the axillas There was
edema over the tibias Tongue showed normal papillae Left pupil was
larger than the right but both reacted to light Fundt were normal The
breasts were normat There were coar g rales over the entire chest and
expiration was prolonged and wheezing The heart was enlarged to the
lett No sigmficant murmurs were heard There was no ascites The ver
was moderately enlarged but no definite edge could be felt The spleen
was not palpated Pelvic and rectal examinations were normal She moved
all the extremuties Tendon reflexes were shghtly more active on the night
than on the left 1n the arms knee and ankle jerks were absent The abdom
1nal reflexes were not obtasned There was no spasticity
CoursE IN THE HOSPITAL The temperature rose to 1014 and the
Ppatient never regained consciousness She died within 24 hours
Laroratory Data Red blood count 36 million hemoglobin 13
gm  hematoerit 40 mean corpuscular volume 111 mean corpuscular
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heraoglobin 36 mean corpuscular hemoglobin concentration 34 5 icterus
mdex over 100 sedimentation rate 28 mm per hour leukocyte count
13800 with 92% polymorphonuclear cells smear normal Prothrombin
time before vitamin K 50 seconds There was no decrease 1 prothrombin
time after parenteral admnustration of vitamun K- Clotting time 3 minutes
bleeding time 90 seconds clot retraction normal Wassermann reaction
was negative Blood nonprotemn mitrogen 52 mg % sugar 88 mg / CO
combining power 21 6 mEq  phosphorus 5 mg %, alkahne phosphatase
actiuty § 6 umts bilrubin total 438 mg % direct reaction 244 total
serum proten 43 gm ¥ with albumn 21 gm %, cephalin flocculation
3 plus thymol turbidity 19 umts serum amylase 85 mg / reducing sub-
stance chlorides 76 S mEq  cholesterol 120 mg 9 Spinal flud on examt
nation showed no abnormalities but was yellowash 1 color

Stools were black m color and grossly bloody Urnne was dark brown
specific gravity 1010 albumin 3 plus” occasional red blood cells and
numerous casts foam test for bile was posttive urobilim and urobilmogen
tests were negative

DISCUSSION The severe jaundice seems the logical focus about
which to center the diagnostic discussion In view of the high lesel
of directly reacting bilirubin 1t was probably a regurgitation type of
jaundice The relatively short duration of the iliness the lack of any
sigmificant elevation of alkaline phosphatase activity the presence of
a high thymol turbidity titer and a strongly positive cephalin floc
culation test indicate that there was diffuse mnvolvement of the hser
rather than obstruction of the extrahepatic bihary system The pro
thrombin deficiency and the failure of vitamin K to lower the pro
thrombtn time also supports this view The history as well as the
macrocytosts suggests that the hepatic myolvement was not of such
recent onset as the course of the final episode of severe jaundice
mught suggest In view of the fact that this patient also had albummu
na fever with a moderate leukocytosis and a cutaneous eruption the
following possibilities should be considered

Infectious hepatitis or homologous serum jaundice Weil s disease

Acute toxic necrosts of the liver possibly due to arsenic or some

other towc agent
Cirrhosis of the liver with a final exacerbation producing the pic
ture of 50 called galloping cirrhosis

The duration of the iliness leading up to the final episode of jaun
dice 1s against infectious hepatitis and there was no hustory of p(JSSlb]c
contact with human blood products The fever 1s compatible with
this diagnosis but a leukocytosis and macrocytosis would be un
usual—particularly the latter unless there was some basic liver disease
of longer standing as well Spider angiomas are not necessanly ndic
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atise of cirrhosis of the liver They may appear n pregnancy or in
any disease associated with disturbed liver function including acute
wnfectious hepatitis so that their presence 1s not of diagnostic value
1n this case

There 15 no history here of possible exposure to the causatrve agent
of Weils disease and no orgamisms were found in the unne The
marked albummuria which poited to this possibility 1s not uncom
monly seen 1n severe jaundice and this syndrome 1s often referred
to as bile nephrosis

The fever leukocytosis profound intoxcation and decp jaundice
suggest the possibility of extensive suppuration There are many
features compatible with a suppurative pylephlebitts in which coalesc
ing abscesses are present due to nfected thrombr 1n the portal sys
tem The vague abdominal pain may have resulted from some gastro
mtestial infection which led to the formation of septic thrombi The
long period of symptoms before the final acute phase of the illness 15
aganst this diagnosts

In view of the abdominal pai and the previous history of jaundice
the possibility of obstruction of the common duct must be mentioned
The sevenity of the hepatic insufficiency 1n the face of a normal phos
phatase level seems to rule out this diagnosis

A toxic hepatitis must be considered There was no istory of
arsenic or phosphorus ingestion or of exposures to any other drugs
known to produce liver damage The skin eruption and the renal
changes might have been due to sulfonamide imtoxication but there
Is no concrete evidence that the patient received a sulfonamde Jaun
dice can also result from a hypersensitivity reaction but it does not
seem possible that this could be the whole explanation of such rapidly
advancig lver 1nsufficiency

It seems most likely that this patient had long standing hepatic

1 d with chronic alcoholism and the dietary dis

turbances which accompany this addiction The episode of previous
Jaundice might thus be explamed and the final illness would repre
sent so called galloping cirrhosts  The latter may be assocrated
with fever and leukocytosis The hemorrhagic phenomena undoubt
edly resulted from the prothrombin deficit But to account for the
gastromtestinal bleeding a leaking varix or possibly a peptic ulcer
may have been present Peptic ulcer apparemly occurs more often m
patients with Iver cierhosss than one would expect from mere com
cidence It seems likely that the hemorrhages were a factor n pre
cipitating the final rapid advance mnto hepatic coma
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The reflex and other neurological changes are difficult to mter
pret Peripheral neuntis on a dietary basis might account for the
dimimished desp reflexes The other changes may have been accom
pamments of hepatic coma or possibly associated with intracranial
hemorrhage Hepatic coma 1s frequently accompanied by bizarre
neurological manifestations

ANATOMICAL DIAGNOSIS (Autopsy No 21062) History of chrome
alcoholism massive fat mfiliration of liver with slight persportal scarning
Jaundice Ascites Hydrothorax right Congestive splenomegaly Bile casts
and fatty degeneration kidney tubules (bile nephrosis) Varices esophagus
and stomach Chromic cholecystitis and cholelitinasis  Fat necroses
pancreas Calcified primary tuberculous nodule apex of left lung and
hilar node cascous tubercles cervical nodes Aspiration pneumoma
Hyperplasia femoral marrow Pheochromocytoma adrenal (small)

The large stze of the heart was due to epicardral fat The liver was deeply
bile stained and an mdefimite pattern was made out suggesting lobulations
rather than nodules The gallbladder was slightly thickened and edematous
and contaned a few dark faceted stones The spleen was enlarged Micro
scopically the liver cells were so loaded with fat that only a nm of cells was
recognizable about the portal areas There was no true cirrhosis The
lobules were intact and at most there was slight perportal scarring About
the portal areas bile canalicull were dilated with bile casts evidently
produced by those fuw remaining periportal cells but no bile extravasation
was seen and no necrosts of liver cells found The splenomegaly and
varices were presumably due to portal obstruction but from the micro
scopic evidence no scirnng sufficient to distort hepatic lobulation and
produce portal obstruction could be seen nor was there any lesion 1a the
main portal system The pathogenests of the hepatic failure was on the
basis of replacement of cytoplasm by fat There was no extramedullary
blood formation in the splecn as 15 usual in the macrocytic anemia that
results from such a lesion as this As a result of the jaundice there was
renal injury typical of bife nephrosis The fever was probably due to the
aspiration pneumonia
SUMMARY This 41 year old white female a chrome alcoholic had
Jaundice at age 26 Six months before death she developed anorexia loss
of weight and vague epigastnic pains Exammation revealed an obese
deeply jaundiced woman in coma with ecchymoses spider angromas and
hepatomegaly There was a leukocytosis macrocytosis and shight anema
prothrombin deficiency azotemta “serum bilirubin of 43 mg % and only
shight el of alkaline phosph acttvity These findings indicated
that the jaundice was due to diffuse hepatic disease and a dignosis of
rapidly progressive citrhosis with necrosis of liver cells was made Autopsy
revealed MASSIVE FATTY INFILTRATION OF THE LIVER WITH SLIGHT
PERIPORTAL SCARRING but no cellular necrosis
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(3325827 Admutted July 4 1944 Died July 13 1944)

THIS S4-year old iron worker complamed of sweling pain i the nght
upper quadrant and jaundice of ten days duration There had been occa
sional vague epigastric distress following meals 1n the past He had eaten
poorly for a number of years and drunk a moderate amount of beer with
some whiskey each day

He felt well until two weeks prior to admission when he developed a
cough with some sputum which was blood streaked on several occasions
Ten days before admission he developed 2 sense of fullness 1n the mght
upper quadrant with a dull pain increased by cough and deep mspiratron
The pamn did not radrate Seven days before admission he developed nter
mitent attacks of hiccuping Five days before jaundice appeared which
decpened pr Iy He planed of anorexa the urne became
dark 1n color he had exght to ten stools a day and vomited on numerous
occasions There was a history of exposure to rats There was no history of
exposure to drugs
PHYSICAL EXAMINATION on admission T 101 P 120 R 25 BP
120/66

The patient was deeply jaundiced and had lost weight There was no
Iymph node enfargement The percussion note was unchanged [here were
bronchovesicular breath sounds over the right apex anteriorly with tubular
breathing and numerous moist rales high 1n the night axillary region The
heart was normal The abdomen was protuberant A soft tender hver edge
was paipable 4 fingerbreadths below the costal margin in the antenor
axillary line There was no splenomegaly or ascites or muscular tenderness
Over the legs were numerous purpuric spots and a farrly large hemorrhage
Wwas seen in the nght conjunctiva
COURSE IN THE HOSPITAL The patient continued to run fever the
temiperature at times reachung 103 He was given pemicillin and for four
days sulfamerazine The diarrhea mcreased 1n seventy the last few days of
Ius life In the beginning all of the stools were said to be acholic but the
day before death the stools had a normat brown color Dunng the last few
days of life there was decrease 1n the bilirubinemta Despute adequate flurd
itake prog; loped G il edema app d with
ascites On July 10 a diffuse maculopapular rash developed princtpally
over the trunk and continued to spread The signs of consoltdation 1 the
lung increased The patient became comatose ‘before death
LABORATORY DATA Hemoglobin 14 gm 1t 42 icterus
ndex over 100 sedimentation rate 0 leukocyte count ranged from 15 000

paY
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to 23600 with 10°% juvemle neutrophils 78 segmented neutrophis
10% lymphacvies and 2%, monocvtes

Stoals were loose and milky m appeatance at first later descnbed as
Yight brown 1n color exarmunations revealed no blood or parasites Unne
was dark brown m color speaific gravity 1012 trace of albumn no uro
bilinogen There were no Jeptospira on darkfield of urnary
sediment

Blood serologic test for syphuls was negatine  Culture from the throat
showed a heavy growth of Friedlinder s bacillus Sputum examnation
showed type XV1I pneumococeus by direct Quettung and type XUl was
wsolated fram a mouse moculated with sputum, blood cultures showed no

rowth
¥ Blaod nonprotem mitrogen was 76 on admission falimg to 27 on July 6
and then nsng steadily to 176 mg 7/ chlonde 93 mEq €O, 21 6 mEq

hol 1182mg %, phosphorus3 7mg %, alkaline phosphmasc actvty

b umuts total serum proten 481 gm 3 with 3 gm ( albumun Bilwsbin
on admmssion was 24 8 mg % total with 12 9 mg direct the last determan.
tion on July 12 showed total 14 6 mg % direct reading 107 Blaod calcum
on July 10 was 6 4 mg °, with phosphorus 12 5 mpg®, Agglutmation tests
for leptospira were negative on two occasions Prothrombin time was
normat

X ray examnations of the chest on July 5 showed a dense well circum
scribed area of mfiltration 1n the night mid and upper lung fields probably
d}un to 1 pneumonic provess Aorta was shghtly tortuous The left lung was
clear

Discusston The strdang features of this acute iliness which
ended a httle over 3 weeks Inter m death were—signs of pulmonary
consolidation jaundice with an enlarged tender liver and remal 1n
sufficiency with azotemia At first glance 1t scems probable that esther
a septicernia due to an orgamism such as a staphylococeus anacrobse
streptococeus  or Friedldnders bacilus or a leptospual nfection
mught explam all of the facts

In bacterema due to the anaerobic streptococeus or to the staphylo
coccus metastatic abscesses may occur 1 almost any focation One
mght i thes istance suspect the lungs as the primary source of the
wfection but under the circumstances 1t would be most unusuat not
to find one of the above mentioned causative otgamsms in either the
sputum examinations ot in the blood cultures However, Friediinder s
baaillus was discovered in the throat culture Ths orgamsm 1 found
not infrequently i the nose and throat of healthy ndividuals but
bactererma occasionally occurs with the luags as the portal of entry
The course of the resulting 1liness 15 acute with hxgh fever, :md vomit
ing and diarthea may be p s\ K
oceur m the iner and kxdnc)s, and mnculopapular slin eruptions
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have been described as well as petechial lestons However one would
expect no difficulties 1n growng the organtsm from the blood stream
In a bacterenua 1t would be unusual for the multiple Liver and kidney
abscesses to dominate the clinical picture to the degree present 1n this
case As a rule the manifestations which they produce are incon
spicuous in companson with the general symptoms of sepsts

Weil s disease 1s characterized by fever conjunctival congestion
pains 1n the muscles jaundice hemorrhagic diathesis and albumi
huria Pneumonic consolidation may occur Muscle pamns were con
spicuously absent mn this case and no agglutinins agamst the lepto
spiral orgamsms developed These cases may or may not respond to
pemcillin so that this 1s not a helpful pont No organism could be
seen on darkfield exammation of the urine at a time when they might
have been present but no guinea pig inoculation was done

It seems more Iikely that this disease cannot be explained on a
single etwologic basis From the description the pulmonary findings
are compatible with an acute pneumonic process and if pneumococct
were found 1n large numbers they were probably the etiologic agent
The skin eruption and the relationship of the azotemia to the admin
1stration of sulfamerazme strongly suggest that the renal damage was
due to this drug

The major problem 1s the nature of the jaundice which had the
charactenistics of the regurgitation type with acholic stools biltrubs
nuria and largely direct reacting blood bilirubin It could have re
sulted from either necrosis of hiver cells or from obstruction of the
bile ducts With severe jaundice at the stage at which this man was
seen clinical observations are most important as extensive paren
chymatous damage to the hver will have taken place even if the pnt
mary factor was obstruction of the common bile duct and rehance
on such tests as cephahn flocculation or thymol turbidity alkaline
phosphatase levels etc will too often be misleading

Dfficult to evaluate 1s the evidence of mnfection with fever and high
leukocyte count with shuft to the left This may have been due entirely
to the pulmonary process or 1 part to infection 1n the hner or
bilary tract

Under these circumstances with rapid development of severe jaun
dice of the regurgitation type one may suggest three possible ex
planations

(1) Acute necrosis of the liver cells perhaps mn a previously ar
rhotic or fatty iver The evidence of severe intoxication could have
been the result of acute hepatic necrosis with insufficiency but 1t may
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have been due to infection alone In those cases of jaundice due to
widespread necrosis secondary to some 1nfection, the Jaundice usually
appears later n the iliness than 1t did 1n this case The fnver 1s usualfy
not as enlarged or as tender as 1n this instance, and pain 15 infrequent

(2) The fever marked leukocytosis profound intoxication and
deep jaundice suggest the possibility of extensive suppuration This
may be brought about by several causes, such as abscesses wm associa
tion with general sepsis which have already been considered Solt
tary abscesses such as those caused by amebic infection seldom run
a rapudly fatal course and intense yaundice 15 unusual This patient
had diarrhea but no blood was present 1n the stools and no para
sites were seen on two examinations

Ths iliness 1s compatible with a suppurative pylephlebitss i which
coalescing abscesses are present due to mfected thrombi 1n the portal
system There are high fever leukocytosis profound mntoxication and
often deep Jaundice The iliness runs a rapid course with deathin two
or three weeks In men the gastramtestinal tract 15 the usual source
of such an mfection and acute appendicitis 1s the usual primary dis
case There was nothing here to suggest disease of the gastrointestinal
tract before the onset of the jaundice

(3) One must always be highly suspicious in crses of severe regurgt
tation yaundice of the possibilty of obstruction of the common bile
duct by caleul Although there was no preceding history of Joundice
or of attacks suggesting acute biliary colic there was a story of vague
epigastric distress after meals and prior to onset of the jaundice 2
sensation of fullness 1n the nght upper quadrant accompamed bya
duil pan Although the most characterstic feature of chronic chole
cystic disease 1s the recurrence of attacks of bibary colic the symp
toms may vary within wide limits At one extreme are those instances
n which gallstones are found at autopsy n subjects who had no
complawnts referable to the biliary tract and at the other extreme a1¢
patients with severe biliary colic who at operation have a mimmum
of pathologic change in the gallbladder Epigastsic fullness after meals
with eructation 15 extremely common and may be the only manifesta
tron of cholecystic disease until a stone lodges sn the common duct

Fl 1ng jaundice and the p of pasm are highly suggestne
of obstruction of the common duct by calculy The liver was described
as soft and there 1» the possibility that an enlarged gallbladder was
palpated although this 1 uncommon 1n chronic cholecystic disease
n contrast to ns frequency 1n external obstruction such as that
caused by carcinoma of the head of the pancreas The persistently
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high Jeukocyte count the persistent tenderness enlargement and
apparent softness of the liver and the raptd substdence of the severe
Jaundice 1n the last few days of life suggest that the patient had
common duct obstruction with empyema of the gallbladder

The persistent diarrhea was a promment feature Bacterial cultures
showed no pathogenic orgamisms and no parasites were present
There was no blood 1 the stools Perhaps there was pancreatic
mvolvement due to partial obstruction of the pancreatic duct as well

The terminal ascites and subcutaneous edema were probably asso
ciated with the renal mnsufficiency Some abdomuinal fluid may accu
mulate following pancreatic necrosts

Leakage of bile into the general pentoneal cavity 1s rare because
the activity of the omentum usually prevents such an occurrence but
1t 13 concervable that the termmal reduction in the degree of jaundice
and the rather sudden appearance of bile m the stools may have
been assocrated with the development of a communication between
the biliary system and the colon However 1t 1s more likely that the
patient passed a common duct stone

ANATOMICAL DIAGNOSIS (Autopsy No 19041) Early Laennecs cir
rthosis with diffuse fatty mfiltration of liver Chronic cholecystitis Chole
Iithiasts Stones 1n lumen and wall of gallbladder and tn cystic duct with
occlusion and n hepatic ducts Dilatation of hepatic and common bile
ducts Jaundice Early biliary cirrhosis Focr of acute and chromie pancrea
titis and fat necroses Bile casts in renat tubules Focr of extramedullary
blood formation spleen Organizing and resolving lobar pneumoma right
upper lobe with extension into adjacent portions of night middle and lower
lobes  Orgamizing serofibrinous pleurisy nght Acute splemic tumor
History of sulfonamude therapy and anuna Sulfonamide crystals in renal
tubules and pelves Diffuse sulfonamide nephntss Dilatation of proumal
convoluted tubules of kidneys Hydropic change of renal epithelum
Fibrimous pericarditis Subacute ententis with many eoswophils jejunum
Aberrant pancreas in wall of jejunum Chromic bronchitts Foci of squamous

tapl: and 10n and swith bone marrow formation
branch of the right mam bronchus

The galibladder was contracted and thick walled At the apex there were
fragments of calculus embedded m the wall In the hepatic ducts there
wefe numerous stones 4-5 mm 1n diameter and the ducts were dilated
measunng 12 mm m circumference The hepatic and common du~ts were
dilated the latter g 25 mm The p duct was dilated The
cholelithiasis was responsible for the major part of this patent s symp-
tomatology but other complicating lesions were present Probably the
abdominal paim was caused by a stone at the ampulla leaving the residual
dilatation of the common bile duct This and other stones producing long
standing obstruction were probably responsible for the focal p
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which was present and gave nise to penportal inflammatory lesions and
carly behary crrrhosis The ltver however was also the seat of an early but
defimte Laennec cirrhosis and o diffuse fatty snfiltration of the hver cells
suggested continuing imjury 5o that this may have intenssfied the pundice

Lobar pneumonia partsally resolved and with areas of orgamzation was
present m the nght lung Bile casts were present in the hidneys but st sas
the massive tubular and wtersttial sulfonamide nephutis that was respon

sible for the anuna There were many difated tubules and in addition

the cpithebum was extensively altered by hydropic degeneration S

fonamsde crystals wese seen sn some collectig tubules This had caused
damage to the renal epithebum and had given nise to an area of inflamma

tory reaction phils At one spot p larly

the renal epsthebum was penetrated and heaped up by an underlying
reaction typical of a di t 1 neph

SUMMARY  This 54 year old white man had a story of postprandial
distress for many years Three weeks before death he developed fever

cough bloody sputum fullness in the night upper quadrant with pam
accentuated by cough and resprration and 1n a few days icterus and diar

rhea E led d pul y it and 2
tender fner Afier sulfonamide therapy he developed an eruption and
progressive azotema but the icterus decreased Laboratory studies showed
leukocytosis and evidence of severe obstructive yaundice with only stight
elevanon of atkaline phosphatase activity Stools at first were achohe and
tater had a hight brown color It was decided that the patient had pren
moma and 1 addion nephnbs as a result of the sulfonamide therapy
The previous story of epagastrc distress the tender hver 1 the presence of
severe regurgstation Jaundice and the apy P in cterus
sithappearance of bl m the stools led 1o a dragnosts of BILIARY CALCULE

In addinon to these findings there was early PORTAL CIRRHOSIS With dif
fuse fatty smfiltration of the liver and foct of aeute and chronie pancreatitts

1t s noteworthy that in the presence of diffuse Iner nvolvement the
alkabne phosphatase activity did not rise as a result of the biliry duct
obstruction
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(44378231 Admitted March 8 1946 Died Apml 17 1946)

THis 53 year old Negro female was admitted because of jaundice and
epigastric pain of four weeks duration In April 1930 a left salpingectomy
and oophorectomy had been performed and a dermoid cyst of the nght
ovary enucleated At that time the Liver was palpable and there was
tenderness on palpation over the gallbladder There was no hustory of any
gastromtestinal symptoms or intake of alcohol

Nine weeks before admission the patient developed anorexia nausea
vomuting and eprgastric discomfort described as a sense of fullness and
heartburn Thus lasted for one day and during the next three weeks she
felt well except for two mild recurrences of the same symptoms Six weeks
before adnussion these attacks mncreased i frequency and two weeks later
became so severe that she went to bed She noted then that her urine was
dark and the following day her scleras were jaundsced Shortly after this
the stools became light 1n color A few days before admussion she developed
bleeding of the gums
PHYSICAL EXAMINATION on admussion T 99 P 8 R 20 BP
130/90

The patient was obese and deeply jaundiced No spider angiomas were
scen The eyes were normal The thyrord was not enlarged or tender
There was no enlargement of the lymph nodes The lungs were clear
There was a systolic murmur at the apex There was no resistance on
abdominal palpation but there was generalized tenderness greatest in the
epigastnium and night upper quadrant The liver edge was felt 7 finger
breadths below the costal margin The spleen was not palpable there was
110 edema of the extrermties and the ceflexes were normal
COURSE IN THE HOSPITAL The patient ran a low grade fever and
complained frequently of nausea The spleen was paipated on numerous
occastons There was mcreasing distention and the mental status became
cloudy Because of the possibility of obstruction of the biliary duct an
operation was performed The patient died on the 10th postoperative day
LABORATORY DATA Red blood cells 4 66 million hemoglobin 153
gm hematocnt 478 mean corpuscular volume 102 mean corpuscular
hemoglobin concentration 32 icterus index over 100 leukocyte count
5150 with 5/ juvenile neutrophils 59, segmented neutrophils 2,

phils 14 basophils 25,/ lymphocytes and 8/ yies Serologic
test for syphilis was negative Blood nonprotein nitrogen was 3Smg/
sugar 94 mg / bilirubin total 27 8 mg / direct reacting 154 mg /
217
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total serum cholesterol 315 mg % total serum protem 7 56 gm ¥ with
363 gm 4 albumn

Stool exammation on admisnon showed no bile but from March 1810
death bile was present 1 moderate amounts Unne had a speafic gravity
of 1020 with 30 white cells per Tugh power field no red cells or casts no
sugar or albumn bile 4 plus urobilinogen not present

Further tests to establish the type of jaundice showed alkahne phosph
tase activity 4 7 unsts cephalin flocculation 4 plus clotting time 14 munutes
bleedng time 2 minutes prothrombn time 20 minutes (controf {6 mnutes}

ifalesn test of hver R showed 69 /4 n 45 minutes
Just before death the serum bilirubsn had nsen to 324 mg Y, with 174
mg 4 direct

X ray film of abdomen on March 9 showed no pallstones or kidney
stones A gastromtestunal senies on March 1} showed normal esophagus
stomach and duodenal buth

DiscussioN (Information about the operative findmgs was not made
avalable to the discusser) The problem s to determine the cause
of the jaundice Almast certamly there was extenste damage to the
hver cells but #ts nature was not clear and the question arses as to
whether st resulted from long standing partial obstruction of the ex
trahepatic bite ducts or fram some prunary disease of the liver

In lang standig jaundice many of the critera which are used 1
the climeal differentiation of tahary tract abstruction from mtra
hepatic disease are not helpfut According to the data of Guiman and
Hanger the diagnosts of common duct obstruction 15 hughly improb
able if the serum alkaline phosphatase level ts below 10 and the
cephalin flocculation test 15 strongly posiuve Such was the case here
but Gutman and Hanger s tests fatled to mdicate common duct ob
struction 1n atmost 25 per cent of the cases of proved choledochols
thiasis Regardiess of the results of the laboratory tests the dragnosis
m this case should explain the severe persistent jaundice with hepato
megaly and the evidence of diffuse hepatoreliular damage sn the ab
sence of acceptable clinical evidence of portaf obstruction

Portal aurthosis as the sole hepate lesion seems readsly ehmunated
This conditton rarely causes massive hver enlargement and severe
jaundice 1n the absence of portal abstructian  Possibly there was afl
early curhosis with @ superimposed primary neoplasm of the hiver
As an explanation for the recurrent attacks of epigastric discomfort
brlary obstruction by neopfastic ceffs scems unfikely Subacute Iiver
necrosis supenimposed on portal eirrhosis would not ardimanly be
accompanied by such evident hepatomegaly

The course of this <isease and its 1solated accurrence 1n a 53 yeat
old woman would be agamst a diagnosss of snft heg How
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ever one must consider further the possibility of cirrhosis following
a prolonged hepatiis Watson Hoffbauer and Howard have de
scribed what they call the cholangiohtic type of hypertrophic cirrhosis
with a clinical picture characterized by pruntus jaundice without
ascites enlarged hver and spleen hypercholesterolemia and hyper
phosphatasemia  Obviously this 1s not the syndrome presented by
this patient

Occasionally Hodgkin s disease predominantly mnvolves the liver
The splenomegaly suggested this possibility Hodgkm s disease 1s rare
1n the absence of other lymphatic mvolvement but 1s difficult to rule
out Intra abdominal node enlargement might contribute to the jaun
dice by pressure on the common bile duct The same may be said for
hepatic sarcoidosis which may produce the syndrome of portal
obstruction

There was no history of exposure to any hepatotoxc agent

The recurrent attacks of indigestion together with the finding
many years previously of right upper quadrant tenderness and a
questionably palpable Iner suggest that this woman had long stand
g biliary tract disease and a chromc bihary cirthosis The final
severe Jaundice may have been precipitated by intermittent duct ob
struction by stone The evidence of muld mnfection and the intermsttent
attacks of epigastric pamn and so called indigestton could thus be
explained This patient had bile 1n the stools after the first few days
in the hospital so 1t does not seem lihely that there was persistence
of a stone 1n the common duct

The nature of the pamn n this case although not typical suggests
the possibility of carcinoma of the pancreas Pain appears m about
50 per cent of these cases although the associatton of painless jaun
dice with pancreatic carcinoma 1s stressed 1n most textbooks The
Jaundice also may be intermittent and fluctuating rather than steadily
prog; One striking ton of p 1€ was
not present—the raprd loss of weight Other common features such
as a palpable gallbladder were also absent Furthermore to explain
the liver involvement one would have to assume diffuse metastatic
lesions which rarely cause such extreme reduction i Iner function as
this patient exhibited

The final choice seems to fall betw een a persistent severe fectious
hepatitis with cirrhotic changes and chronic biliary tract disease with
abiliary cirrhosis and cholelithass 1n view of the rapidly progressive
course after Jaundice developed the absence of typical signs of gall
bladder disease the enlargement of the spleen and the normal leuko
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cyte count the first possibility 1s the more likely one particularly m
view of the postoperative course Patients with diffuse liver damage
due to nfectious hepatitis are often made much worse by operation
under a general anesthetic Death 1n cholemta may result

ANATOMICAL DIAGNOSIS (Autopsy No 19897) Subacute widespread
necroses of liver with great proliferation of smaller bile ducts Jaundice,
ascites Bile casts both kidneys History of exploratory laparotomy and
cholecystostomy Chotelithiasts Lobular pneumoma Acute splemec tumor
Pulmonary edema bilateral Arteniosclerosts aorta and coronary and
intrarepal artenies Calcified primary tuberculous complex left Scars at
both lung apices Metaplasta pancreatic ducts with scarrmg chronic
mflammation and fat necrosts Chronic thyroiditss marked

The liver was greatly reduced m size Its capsule showed rregular areas
of wrinkling resembling pigshin On section the wrinkled areas conformed
to collapsed brown tissue with concentrated portal spaces suggesting com
plete Ioss of hepatic tissne Other areas showed mottled green tissue with
a swollen consistency suggesting areas of regeneration The hepatic and
common ducts were normal Microscopically the hver showed widespread
necrosts of the cells and there were whole fields 1 which no liver cells
could be found There was marked proliferation of the bile ducts in the
peniportal areas Other sections showed remaming slands of lner cells
There was marked metaplasia of the epithelum of the pancreatic ducts
with foct of fat necrosis areas of atrophy and scarring resulting from
obstruction The thyroid showed scarring and lymphord infiltration There
were foci of Hurthle cells
SUMMARY This 53 year old Negro female had anorexia vomiting
and epigastric discomfort for five weeks and then ten weeks before death
developed icterus  Examination revealed fever obesity deep jaundice
marked hepatomegaly and enlargement of the spleen There was a macro
cytosis without anemia ewidence of regurgmtation jaundice and normal
alkaline phosphatase activity The patient died ten days postoperatively
In view of the rapidly progressive course the absence of typical signs of
gallbladder disease the splenomegaly and the normal leukocyte count 2
diagnosis of chronic nfectious hepatiis was made Autopsy showed
SUBACUTE NECROSIS OF THE LIVER This organ was very small in contrast
to the chimcal tmpression It 1s possible that the liver decreased 1 size while
the patient was 1n the hospital



v

(3172556 Admitted March 9 1947 Died March 18 1947)

THs 80-year old whute female complained of nausea vomiting abdominal
swelling and jaundice She had diabetes mellitus treated with msuhn for
6 years before admussion

She had had 1ll defined gastromtestinal complaits for many years and
occastonal episodes of nausea and vomiting 3 years previously Four weeks
before admisston she developed pain across the upper abdomen radiating
to the flanks She also p d of g p i pains and palpt
tation with slight exertional dyspnea Increasing weakness and constipa
tion developed with bowel movements every second or third day Two
weeks befroe adn ssion she lost her appetite and began to vomt frequently
immeduately after meals There was kttle nausea and no hematemess
She recogmzed no retamed food 1n the vomitus Her abdomen became
prominent and one week before admission jaundice was noticed The
urine became dark but the stools did not change n color The patient
lost 20 pounds 1n weight the month before admission
PHYSICAL EXAMINATION on admission T 1002 P 100 R 16 BF
140/60

The patient looked chronically 1ll and was icteric The skm was loose
The retinal vessels showed moderate arteriosclerosis There were moist
rales at both lung bases with dimnution of breath sounds at the right
base There was a soft apical systoh¢ murmur The abdomen was dis
tended and there was shifing dullness but no flud wave A mass which
kad & hard nodular edge was palpable wn the nght hypochondrium extend
Ing across the abdomen to the left sud clavicular line A tender firm
nodule 3 cm 1n diameter was felt in the gallbladder area Rectal examina
tion showed external hemorrhoids but no masses There was edema of the
ankles The ankle jerks were absent
COURSE IN THE HOSPITAL During the first few days the patient ran
a low grade fever After regulation of her diabetes a laparotomy was
performed When the pentoneal cavity was entered clear yellow flurd
escaped The liver appeared normal on the surface A tremendously en
larged galibladder was evident Exploration of the Liver spleen stomach
bowel pelws and pancreatic regions revealed no evidence of disease
Some stones were evacuated from the galibladder Following this the
common duct was exposed and 1t was not dilated or inflamed The distal
2to 3 cm was not seen The neck of the gallbladder was full of small
stones and seemed to be compressing the common hepatic duct just supe
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rior to the cystic duct There scemed to be on mnstial palpation a small stone
m the common duct <hstal to the cystie duct A small catheter was passed
into the common hepatic duct No obstruction or stone was met The
catheter was then passed nto the distal postion of the common duct fora
distance of about 3 inches It was thought to be n the duodenum but
saline yrmigation into 1he catheter came back nto the wound A soft probe
was passed easily into the duodenum The gallbladder was removed The
patient died postoperatively after developing signs of pneumomts The
jaundice had not improved
LABORATORY DATA Blood serologic test for syphulis negative hemo
globin 13gm  hematoent 42 icterus index greater than 100 sedumentation
rate 38 mm per hour leukocyte vount 9000 with normal differential
count The stoat was hight brown soft and test for blood was negative
Urinie was dark amber wath speaific grawty 1030 sugar 2 plus atbumun
t plus occasional sed cell and white cell per hugh power field bile 4 plus
vrobilinogen positive sn 3 1o 80 dilutios Bslrubin total 17 6 mg ¥ direct
reacting 12 1 Afkalime phosphatase activity 17 8 umts Cephabin floceula
tron test negative Thymol turbidity } 3 umts Prothromban sime 19 seconds
65/ of normat Serum amylase 450 reducing unuts

X ray examinatsons gastromntestinal sertes on March 10 1947 showed
normal esophag h and duod barium enerma on March
13 1947 revealed no orgamc lesion

DiscussioN This 80 year old woman had a hstory of vague
gastromtestinal complaints before the final iliness One month before
adrussion she developed anorexia vomiting upper abdommal pain
foss of weight distention ascites and jaundice There was a low
grade fever but no acute attacks of pamn and no wntermuttency of the
Jaundice The gastromtestinal series revealed no lesion and at opera
tion there was cholecystitis with cholelithiasis but the common duct
was not ditated The head of the pancreas felt firm but palpation of
the organs in the area revealed no evidence of neoplasm

The steking feature was the jaundice which seems a reasonable
starting point for analysis of this case

1) The jaundsce was prog! and d with vagtie upper
abdominat pam and ascites

(2) The unne contaaned large amounts of bilirubin and little uro
hinogen

{3) The stools were hight brown in color and contasned no blood

{4) The major portion of the serum bilirubin gave a direct reaction
on the san den Bergh test

(5) The cephabin flocculation and thymol turbidity tests were RoT
ma!cd\\hrle the alkahne phosphatase actvity of the serum was el
at
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These findings point not only to a regurgitation type of jaundce but
to one associated with biliary duct obstruction Both the distention
of the gallbladder and the ascites associated with evidence of biliary
duct obstruction suggest neoplasm as a possibility Common duct
stone 15 rarely accompanied by ascites while peritoneal metastasis or
vascular obstruction from 1 tumor may readily result m the accumu
Tation of free flud 1n the peritoneal cavity As the common duct was
not dilated the enlargement of the gallbladder may have been due to
a small stone 1n 1ts neck or mn the cystic duct

However these findings leave one with some doubt that chole
lithuasis was the primary factor 1n this case and before it 1s assumed
that the findings at operation were the complete answer further pos
sibilities must be constdered particularly as the jaundice failed to
mprove

As the biliary tree was carefully explored with the exception of the
final 3 em  whuch could not be exposed let us bist the possible lesions
1 this area

(1) Stone lodged at the ampulta of Vater

(2) Carcinoma of the pancreas

(3) Chronic pancreatitts

@ M 1c nodes or duodenal divericulum producing com
pression
(5) Carcinoma of the common duct ampulla of Vater or duode

num

It 15 difficult at times to be certain even at operation of a stone
near the ampulla However apart from the reasons already advanced
this seems unlihely 1n the absence of previous attacks of biliary colic
or jaundice the gradual and progressive character of this 1llness with
out mtermittency of symptoms and the ready passage of a soft probe
down the duct nto the duodenum

Obstructive Jaundice with enlargement of the gallbladder develop
ingin a pattent of this age always suggests carcinoma of the pancreas
However the jaundice 15 most often painless and palpation by an
experienced surgeon can usually detect the neoplasm

That pancreatitis was present seems likely from the elevated serum
amylase This might also have been a factor 1n the production of the
pam However 1n view of the degree of jaundice 1t seems most likely
that the pancreatitis was secondary to the bile duct obstruction and
not the primary disease

Enlarged lymph nodes may have caused nbary obstruction 1 this
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case but there 15 no evidence to indicate a primary disease of the
lymphatic system and the x ray and surgical examinattons fatled to
disclose a primary source for metastases

It seems reasonable to assume from this analysis that this was a
very small lesion difficult to detect and so strategically placed that
1t could produce a rapidly fatal iliness

The cholecystitis and cholelithiasis do not account satisfactorly for
the entire picture The only other lesion by exclusion which could
have escaped detection and produced pancreatitis and obstructive
jaundice 1s a neoplasm of the ampulla of Vater or the adjacent por
tion of the duodenum or less likely a small duodenal diverticulum
The ascites could be accounted for by peritoneal implants or asso
ciated with pancreatitis and fat necroses

ANATOMICAL DIAGNOSIS (Autopsy No 20492)  Adenocarcinoma of
ampulla of Vater with extenston to pancreas with lymphatic mvasion and
metastases to regional lymph nodes common duct liver, duodenum
stomach pancreas gallbladder diaphragm pentoneum adrenals and
kidney Widespread both adrenals P: duct and acmar
dilatation Fat necroses pancreas Biliary airrhosis History of cholecys
tectomy and common duct exploration Hemorrhagie and necrotic liver
Pulmonary emboli Aspiration pneumona and pulmonary edema Fibnao
purulent pleurisy Hydropic degeneration of hidneys Coronary and gen
eralized arteriosclerosis Myocardial scars Caleified foct i lungs and hilar
nodes Hemorrhagic cystitis Endometrial polyp

The tissues at the hilum of the hver were distorted by tumor The com
mon duct was unstained with bile and was compressed by masses of
tumor some Iying 1n the lymph nodes which nvolved the tissue at the
hilum The tumor had seeded itself on the pentoneal surface This was 3
typrcal adenocarcinoma which arose from the mucosa of the ampulla of
Vater and imaded the lymphatics 1n diffuse fashion both 1n the mucosa
and throughout the wall of the duodenum There were widespread metas
tases but these were mostly mwcroscopic 1 size hence the farlure to
recognize them at operation In the adrenal there were larger Ivmphatic
tumor masses with resulting thrombosis of adrenal vessels and widespread
areas of fresh adrenal necrosis The metastases 1n the liver were 1ntrd
hmphatic 1 ch: There was widespread periportal scarrng with
bile duct proliferation and typical bihary cirthoss In the pancreas thef®
was dilatation of the large duct from obstruction by the tumor and eve
1 the tadd of the pancreas numerous foct of dilated acimt were seen as well
as recent fit necrosis It 15 interesting that although the tumor at the
ampulla could account for the entire chinical picture at operation stones
were also found and metastases had compressed the ile duct at the
hslum As the duct was not bile stamed or dilated this latter lesion was
probably the major one 1n the production of the jaundice The probe at
operation probably passed through the soft tumor into the duodenum
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The only way to be certain of a lesion in this area 1s to open the duodenum
for direct visuahzation

SUMMARY This 80 year old woman had znorexia vomiting upper
abdominal pain loss of weight abdomnal distention ascites and jaun
dice The jaundice was severe and progressive the urine contamed large
amounts of bile the serum bilirubin was direct reacting the cepbalin
flocculation and thymol turbidity tests were normal and alkaline phos
phatase activity was elevated This mdicated common duct obstruction
and at operation she had cholelithuasis The common duct was not dilated
and a probe entered the duodenum without difficulty The jaundice did
not improve and she died of postoperative pneumonta This suggested a
lesion strategically placed 1 the last three centimeters of the common
duct The presence of ascites suggested tumor m addiion to gallstone
Accordingly a diagnosis of CARCINOMA OF THE AMPULLA OF VATER was
made This was found at autopsy but the jaundice was mainly due to
obstruction by the duct

P
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(3236296 Admutted January 22 1948 Died January 25 1948)

Tis 42 year old white man had a total of six admisstons to the hospital
In 1940 he had nervousness and anorexia which increased, and he devel
oped severe nausea and vomiting with generalized abdominal pain There
was dimness of vision and numbness of the legs with tenderness m the
soles and calves On examination there was a retimtis with hemorrhages
and possible optic neurttis Nothmg was found to explain the abdomimal
complamts He lost weight but slowly improved In February 1942 he
agam developed nervousness weakness vomiting and pam in the epr
gastrium The pain came after meals and was crampy Vomiting produced
some rehef In June 1942 the abdominal symptoms bewame severe, the
patient lost 17 Ib in weight and was admtted for study

At that time temperature pulse and respiratory rate were normal
blood pressure was 105/85 He was a pale emaciated nervous man who
appeared tired Pupils reacted to light There were central scotomas
Exudate was seen near the left optic disc The heart and lungs showed no
abnormalies There was a firm fender smooth fixed mass situated
superficially m the right upper quadrant just to the nght of the midhine
which did not move with respiration Bizarre sensory disturbances were
found 1n the legs and there was duminution of the decp tendon reflexes
Laboratory examinations showed no anemia white count was normal
with 5/ eosimophils Sedimentation rate was 34 mm per hour and urine
was normal X ray of the abdomen showed numerous stippled calaified
bodies just to the night of the second lumbar vertebra thought to be i the
head of the pancreas

He continued to have gnawing pain more severe after meals He was
re admitted m October 1942 with the same findings Laboratory studies
showed alkaline phosphatase activity 17 2 units and normal bromsulfalern
excretion Abdomunal exploration was done October 28 1942 A mass
was found i the region of the head and first part of the body of the
pancreas Biopsy showed chronic mnflammation and scarning of penpan
creatic tissue

The patient d to hase abd ] pan pausea flatul and
vomiting Examination 1n October 1944 showed no change other than
extreme emaciation The hard mass was still palpable

On at least one occaston he bad a transient episode of jaundice The
abdominal pam persisted and he particularly noted its onsct after eating
fatty foods In December 1947 he began dnaking heavily and developed
frequent vomiting During this penod his food intake was jow His abdom
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inal pain was more severe Five days before the final admisston he became
Jaundiced Jus stools were frequent and foul smelling and hus unne dark
Morphine was necessary for relief of pain Three days before admyssion
profuse sweating and delirtum developed
PHYSICAL EXAMINATION on admisston T 99 P 100 R 36 BP
120175

The patient was cacheuc disoniented deeply jaundiced and hiccuping
constantly Spider angiomas were noted and there was palmar erythema
The pupils were dilated but reacted to light There was no lymph node
enlargement The lungs were clear The heart was not enlarged The
abdomen was full and moved with respiration To the right of the midline
1n the epigastrium there was a large tender firm irregular mass Above
the mass a smooth moderately firm Liver edge was felt There was no
ascites or splenomegaly The deep tendon reficxes could not be ehcited
COURSE IN THE HOSPITAL There was no improvement and large
amounts of sugar were excreted m the unne The jaundice decreased but
the patient became comatose and died two days after admission
LABORATORY DATA Blood serologic test for syphilis was negative
red cells 3 15 million hemoglobin 11 gm  hematocnt 34 mean corpus
cular volume 106 icterus index 100 sedimentation rate 26 mm  per hour
leukocyte count 5200 with 5/ juvenile neutrophuls 58/ segmented
neutrophils 20/ lymphocytes 7,/ monocytes

Stools were brown and contained no occult blood specific gravity of
the urine was 1030 with sugar 4 plus afbumin 2 plus and occasional
bile stained epithehal cells

Blood chemical examinations showed chloride 857 mEq CO, 246
mEq sugar 200mg / caleum 8 2mg / phosphorus2 7mg / alkaline
phosphatase activity 33 7 units cholesterol 132 mg /' bilirubin total 16
mg / direct reacting 106 prathrombin time 26 seconds 50,/ of normal
serum amylase 250 mg reducmng substance serum protemas 55 gm /
thymol turbidity 119 cephalin flocculation 3 plus

Xray film of the abdomen showed multiple calcul throughout the
pancreas
Driscussion The course of this illness was a chronic one the
patient having been an mvalid for 8 years The pam often precipt
tated by mgestion of fatty food the cachewia the abdominal inflam
matory mass thex ray evidence of p calcul the devel
of symp of p 1c y (diarrhea with foul stools)
and the diabetes mellitus all are charactenstic features of that syn
drome of unknown etiology—calcareous pancreanis During one
attack there was moderate elevation of the serum amylase These
patients often become chronic alcohohics as did thus patient The
frequent leakage of pancreatic Juice with digestion of vessel walls by
trypsin leads to the formation of an inflammatory mass such as this
patient had There may be chromc partial biliary duct obstruction
leading to diffuse hepatic disease and periodic episodes of jaundice
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There seems little doubt about the presence of chronic caleareous
pancreatitss but 1t seems desirable to examune more closely some of
the other features of the final illness During an alcoholic spree the
patient went without food developed protracted vomiting had a re
turn of severe abdominal pam and became delirous and deeply
jaundiced There were spider angiomas and the palms were erythem
atous The jaundice seems to have been obstructive 1 type, as the
van den Bergh reaction was largely direct and the alkaline phos
phatase actnity extremely high the stools hight brown 1 color with
bile staned epithelal cells i the urine In addition, there was evt
dence of hepatic cellular damage with elevation of the thymol tur
bidity reaction positive cephahin flocculation test, and a macrocytic
type of anerma He may have had a portal type of cirrhosis unasso
crated specifically with his pancreatic disease but developing n asso
clation with alcoholism and poor food intake The final alcoholic
sptee with starvation may have precipitated a rapid and extensive
destruction of liver cells producing a picture of subacute yellow
atrophy Agamst that s the clinical impression that the jaundice de
creased considerably before death This observation was not coft
firmed by chemucal tests but 1f correct 1s 1n favor of the jaundice
being mainly the result of a common duct obstruction which was
suddenly relieved Indeed if the change was as dramatic as the notes
indicate there may have been rupture of the biliary tree with leakage
of bile into some portion of the peritoneal cavity or the mtestinal
tract

Since the final picture was compatible with death due to cholema,
one must consider other possible causes of destruction of liver tissue
There was no known exposure to any hepatotoxic agent Although
the patient had had chronic pancreatic disease for many years a neo
plasm may have developed a carcinoma of the pancreas with liver
Metastases or even a primary Iiver tumor 1n a setting of portal
rhosts Both of these seem unlikely i view of the apparent rapld
elearing of the Jaundice

The promunent features of the final iliness which must be accounted
for are (1) the pain was more mtense than ever before (2) the jaup
dice was great but cleared sigmficantly and (3) the alkalme phos
phatasc was extremely high The last of these might be associated
with bone metastases but 1 view of the jaundice 1t suggests an acute
biliary tract obstruction A stone lodged in the common duct could
explan all of these features Infection with abscess formation may be
a complication of calcarcous pancreatitis but the absence of fever the
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normal leukocyte count, and the apparent rapid improvement are less
well explaned than by postulation of a common duct stone

ANATOMICAL DIAGNOSIS (Autopsy No 21030) {hronic pancreatitis
with masstve scarnng pancreatic calcult and nultiple pan.reatic and pen
pancreatic abscesses (Escherichia coli and gram posttive cocer) Dilated
bile ducts Acute and chromc cholecystitis Acute cholangitis with portal
abscesses Biliary cirthosis Jaundice Penetration of duodenal wall by
abscess Acute duodenal ulceration Acute pengastritis Permephric sear
g and abscess Tubular degeneration of adrenals Chronie splenic tumor
Lobular pneumonia History of diabetes mellitus Lesion of Armanmt
tenal tubules Focal necrosis hypophysss Pulmonary thromb: containing
foreign bodies (? cotton fibers) Gynecomastia Atrophy partial both optic
nerves

At the junction with the splenic vemn the portal vein overlay an abscess
cavity and 1its wall was infected by extension There was a series of multy
locufar abscesses about the head of the pancreas mvolving the head itself
There was a great deal of scarring and numerous calculi were seen m the
ducts There was dilatatson of the duct toward the tail and here too were
abscess cavities and scarnng The spleen was enlarged Doubtless the
nausea anorexia and epigastric pamn for many years were related to Jus
severe pancreatic disease Microscopic sections showed the organ almost
completely destroyed by dense fibrous scar tissue dilated ducts filled with
calcium and purulent exudate Innumerable abscesses studded the pancreas
and penetrated the capsule Abscesses thus lay adjacent to the duodenum
stomach spleen and left kadney but generalized pentomtis did not occur
The gallbladder showed both chrontc and acute inflammation The liver
revealed the effects of both obstruction and mfection Dilated bile ducts
were present 1 all pertportal regions as well as marked proliferation of bile
ducts and penportal scarnng Abscesses were present in the perportal
regions as well as plugging of dilated ducts by lenkocytes The severe
mfection with marked change in the adrenals may have accounted for the
failure of fever and leukocvtos:s to develop
SUMMARY Thus 42 year old white man had for esght years had recur
rent epigastric pain weight loss and develop of an 'y
abdomimal mass Numerous calcareous deposits were seen in the pancreas
During an alcoholic bout he developed protracted vomiting diarrhea
delinum and deep joundice Spider angiomas macrocytosss elevated
thymol turbidity and positnne cephalin floccutation suggested diffuse
hepatic damage The high alkalne phosphatase and the climcal improse
ment 1 Jaundice pomted to common duct obstruction The absence of
fever and the normal leukocyte count favored common duct stone rather
than 1nfection and abscess formation around the pancreas Autopsy dis
closed infection with abscess formation supenmposed on a CHRONIC
CALCAREOUS PANCREATITIS The infection had extended nto the biliary
tree and other surrounding structures thus accountng for the severe
Jaundice and fatal termination
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(3149002 Admutted May 18 1951 Died May 18 1951)

TH1s 69 year old white female was admitted because of jaundice and coma
In 1940 she had been seen complumng of recurrent epigastnc pains
Smace the age of 13 she had had a chronic dyspepsia and had been unable
to eat certain foods without experiencing abdominal pain and eructation
To. 1937 she had two attacks of sharp colicky pam n the night upper
quadrant radating through to the back which had lasted 2 to 3 days On
two occastons she had transient penods of jaundice and with one attack
the stool had been clay-colored She stated that she had always been
rather nervous

On physical examination 1n 1940 the blood pressure was 180/100 and
mild vascular changes were seen n the retmas She was not icteric The
liver edge was palpable on deep inspiration and there was tenderness over
the galibladder On gallbladder x rays the dye did not enter the gallbladder
The gastrointestinal series done at that time showed a diverticulum arismg
from the antenior and medial aspect of the second portion of the duodenum

In February 1941 cholecystectomy was performed and a large stoné
was removed from the common duct just distal to the cystic duct She
continued to have some abdominal discomfort however particularly after
eating excessive amounts of food She had hypertension on several visits
with pressure up to 200/120 In December 1946 after a good many dietary
indiscretions and after having been consupated for several days she
developed a severe pawn across the lower part of the back which Tasted
approumately 2 wecks This cleared up and her bowels began to move
regularly but the pain reappeared 2 or 3 weeks later and she had constant
severe pain in the nght upper quadrant No jaundice was noted Examina
tion at that time resvealed tenderness along the upper border of the abdom
wal incision and a small hernta was found which was assumed to be the
cause of her difficulties She was seen in the Accident Room 1n 1949 with
another attack of abdominal pam which had begun 4 days previously
following a heavy meal She had severe cramping epigastric and night up-
per quadrant pain which radrated through to the back Temperature and
white count were normal at that time The hemoglobin was 14 gm She
was sad to have been acutely d d On e abdomen
was tense and there was shight spasm m the nght upper quadrant and
epigastnium with no rebound tenderness The liver edge was just palpable
She was not jaundiced

She was then lost sight of until her final admission The patient wa$
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unresponsive and the hustory was taken from her husband who stated that
in December 1950 he noticed that Ins wife s eyes were yellow She was
having frequent attacks of abdommal pan with no nausca vomiting or
anorexia Two days before admisston she became quite anorexic after eat
g\g cucumbers She vomuted repeatedly and her jaundice appeared to
cepen

PHysICAL EXAMINATION on admission T 1016 P 1i2 BP 80/50

The patient was unresponsive and was noted to be jaundiced Her skin
was cold and clammy She was dehydrated and very cyanotic Pupils were
small but reacted to hght No lymph node enlargement was noted A few
scattered moist rales were heard throughout the lung fields Heart was
shightly enlarged and a systolic murmur was present The abdomen was
distended and tympamitic  There was g lized tenderness with rebound
tenderness No bowel sounds could be heard Refléxes were normal
CoURSE IN THE HOSPITAL The patient was given wtravenous fluds
placed on antibiotic therapy and transfu ed In spite of oxygen her cyanosis
did not improve the blood pressure did not nise significantly She died
withun a few hours after admssion to the hospital
LABORATORY DATA Serologtc test for syptulis was negative Hemo
globim was 14 gm leukocyte count 10000 Urmne showed 5 white cells
per hugh power field and a positive foam test for bile Blood nonprotem
nitrogen was 54 mg / chlondes 904 mEq  phosphorus 25 mg , CO,
343 mEq total serum protemn 47 with 31 gm albumin bilirubin total
80 mg¥ dwect 62 mg 4, alkaline phosphatase activity 69 cephalin
flocculation 3 plus thymol turbidity 32 amylase 423 reducing units
potassium 2 5 mEq /L

The electrocardiogram showed normal smus thythm  Levogram
T waves were biphasic 1n leads onc and two

X ray exammation of the abdomen showed the pseas and renal shadows
were obscured Some air was present in the stomach Aar was also present
1n small 1ntestinal loops and m the lfarge intestne On the upright film
there was no defimte evidence of any flwd level

Discussion This 1s an wnteresting problem 45 1t brings out many
important ponts 1n the interpretation of pain occurring in 4 patient
with known biliary tract disease Furst of all this 69 year old woman
had been having gastramtestinal symptoms with attacks of abdom

wal pain since the age of 13 During her late 50 s a diagnosis of gall

bladder coltc was made and a common duct stone was removed at
operation An  ray of the gastromtestinal tract showed a duodwnal
diverticulum  After operation she was seen on several oceastons with
abdomunal pain often radiatimg to the back but not accompanied by
jaunde Approxumately six months before death she was noted to
be jaundiced and had abdominal patns during all of this period

Two days before admisston she developed nausea and vormiting and
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became more jaundiced and comatose She had fever, hypotension
cold and cyanotic extremuttes abdomunal distention with tenderness
In spite of transfusions she died a short time after admission

On first constderation 1t would seem difficult to explain ths entire
series of events on the basis of a single diagnosis Her final 1llness was
severe and rapidly fatal Could this have been due to rupture of the
biliary system with bile peritomtis or 1ntestinal obstructton due to 2
large stone? Could the duodenal diverticulum which was described
play some role in this picture or was the final episode something en
tirely different such as a vascular accident assocated with her known
hypertension”?

1t seems desirable first to come to some decision about the jaundice
It was saud to have been present for several months continuously the
bilirubin determunations and the positive foam test for bile 1n the
urme suggest regurgitation jaundice Agamn the chemcal tests are
difficult to interpret The cephalin flocculation test was strongly post
tive and the alkaline phosphatase was only doubtfully elevated This
I believe does not mean that she had diffuse hver disease without
obstruction to the common bile duct because 1n long standing bile
duct obstruction there may be a chronic biliary cirrhoss so that the
supply of alkalimne phosphatase 1s greatly reduced and the expected
elevation does not occur

Considering now the nature of the final acute episode with vormt
ng shock and death in 2 days—the more likely explanations would
seem to be iternal hemorrhage acute pentomtis acute intestmal
obstruction and acute pancreatitis The first of these seems highly
improbable 1n view of the lack of evidence of bleeding from the gas
tromntestmal tract and the hemoglobin of 14 gm Peritomtis due to
perforation of the bowel possibly into the lesser pentoneal sac, bile
peritonitis or peritonitis secondary to leakage of pancreatic juice all
have to be considered Persistent vomiting and the rapid downhill
progress suggest intestinal obstruction at a hugh level There were no
fluid levels 1n the upright abdominal film but 4 large amount of gas was
present in the stomach The sudden severe and rapidly fatal 1llness
the terminal collapse the prior attacks of upper abdominal pain the
low grade continuous jaundice and the moderate elevation of blood
amylase all suggest pancreatitis Most of the evidence seems to direct
our attention to the commen duct the pancreatic duct and the duo
denum The possible explanations of the picture seem to be

(1) Common duct stone with perforation of the biliary duct of

with obstruction of the pancreatic duct
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(2) Stricture of common duct
(3) Chronic calcareous pancreatitis with obstruction of both com
mon and pancreatic ducts
(4) A narrow neched duodenal dwverticulum with retention of
food, enlargement mflammation obstruction of bibary and
pancreatic ducts and possibly termnal intestinal obstruction
or perforation
The chronicity and muldness of the jaundice are points agamst
common duct stone Nether a stone nor a stricture would adequately
account for the termimal events unless complicated by a perforation
of the duct
It seems to me that duodenal diverticulum with food mmpaction
obstruction inflammation and pressure on the pancreatic and com
mon bule ducts and a terminal acute pancreatitis or intestinal per
foration or obstruction would best explan the course of events
Duodenal diverticula are not uncommon being seen 1n about 2 per
cent of gastromtestinal x rays but they rarely produce symptoms
When they do the symptoms may closely simulate gallbladder cohic
or the pain of pancreatitrs The patients usually have recurrent gas
trointestinal complamts over a period of many years as did this
patient—from the age of 13 This could account for the attacks of
Ppain without jaundice subsequent to the operation It 1s of interest
that n two cases reported 1 the literature the patients had had gall
bladder operations without relief of symptoms In each case subse
quent operation revealed a duodenal diverticulum contarmng gall
stones
The only case I have scen 1n which a duodenal diverticulum caused
trouble was a 38 year old woman who had had indigestion for 3
years jaundice for 3 months and pain in the abdomen and back for
4 days Examination showed coma jaundice low blood pressure a
distended abdomen with a hitle ascites and a greatly enlarged liver
There was a diverticulum just below the ampulla of Vater pancrea
titis wath fat necrosis and a huge lver filled with fat I believe that
with possible minor variations this will be essentially the situation 1n
the case today
ANATOMICAL DIAGNOsIS (Autopsy No 23035) History of cholecys
tectomy 10 years previously and recurrent bouts biltary cohc since that
tme Duodenal diverticula one adjacent to ampulla of Vater Cholangio
lithiasis with dilated bile ducts and main pancreatic ducts Small abscesses
m liver Infected thrombi m small branches of portal vein Early biliary
enrhosis Focal necroses liver Tubular degeneration of adr:nal‘s' Chronic
1

cystitts and p phatic scars G ) g
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of both renal artery onfices by arterosclerosis Small night renal artery
Hypoplasia of right kidney History of hypertension Patchy atelectasis
and edema of lungs
The heart was enlarged and the left ventricle hypertrophied The lungs

were wet and dark red in color The hiver was bile stained The ducts were
greatly dilated measuning up to 15 mm 1n diameter These formed huge
cavernous channels throughout the central portion of the liver but were
not nearly so promunent near the penphery Despite the green color the
Liver appeared quite fatty The extrahepatic bile duct was dilated tremen
dously witha circumference of 52 mm The wall of the duct was thickened
and there was scarnng 1n places Removed from this huge dilated duct
were a number of stones which had a soft greensh exudate on the surface
but the internal surface of the stones was tvpical of bilirubin-cholesterol
stones There were two large duodenal diverticula which measured about
2cm at their ostia and extended about 3 cm 1n length There was a smaller
diverticulum immediately adjacent to the ampulla and just above 1t This
dnerticulum was about 1 cm deep and clearly could press upon the
terminal portion of the bile duct when distended Immediately above it
the duct was greatly dilated It scemed probable that the dilatation of the
duct and the formation of the gallstones were partly due to this diver
ticulum There are numerous similar cases 1n the literature with duodenal
diverticulum near the ampulla stones and bilary cirrhosis Interestingly
many of these are m elderly people suggesting that atonicity of the intestine
may lead to overfillng of such diverticula The termmnal event in the
present case was ascending infection There was purulent cholangtis with
small abscesses and infected thrombs 1n vemns 1n the peniportal region The
arculatory collapse was probably due to sepuicemia and the antibiotic
therapy may have accounted for the sterile blood cultures at autopsy The
large pancreatic ducts were also dilated There was no pancreatitis and the
symptoms appear to have been produced by the biliary tract disease alone
although the serum amylasc activity was moderately elevated

SUMMARY This 69 year-old woman had had attacks of dyspepsia and
abdominal pain since the age of 13 When exarmned at age 60 « dragnosts
of gallbladder colic was made and she had had two transient attacks of
Jaundice X ray of the gastromtestinal tract showed a duodenal divertic
ulum A common duct stone was d at of She d 10
have attacks of abdominal pain without jaundice Six months before
admission she developed jaundice and the attacks of patn continued Two
days before entry she developed nausea and vomtting the jaundice
deepened and she became comatose Examunation revealed fever hyper
tension cyanotic bd: Id with tendemness Total
serum bilirubin was 8 mg %/ alkaline phosphatase activity only shightly
clevated cephalin floceulation 3 plus and serum amylase 423 umits The
long tistory of g 1 p and the evid of diffuse
hepatic disease 1n a patient known to have had cholelithiasis suggested
that the duodenal diserticulum might have played a part m partally
wmpeding or intermittently obstructng the flow of bile The pain may 1?
part have been the result of intermuttent pancreatic duct obstruction 3%
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suggested by the elevation of serum amylase activity At autopsy there was

ho!: lithtasis with dil of the bihary ducts and man pancreatic
ducts and early biliary cirrhosts A DUGDENAL DIVERTICULUM was found
near the ampulla of Vater The terminal 1llness was the result of an ascend
g infection of the biliary tract
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Chapter 8

HEPATOMEGALY AND ASCITES

Hepatomegaly

HEN A MASS 1s felt in the nght upper abdomen or epigas
trium one should not yump too hastily to the conclusion that

1t15 an enlarged or displaced liver Tumors of the stomach transverse
colon or rght kidney may simulate hepatomegaly A thickened
omentum such as occurs 1n chrome tuberculous perttonstis or fecal
masses 1n the transverse colon or a distended gallbladder may also
be mstaken for hiver In some individuals one can feel a tongue like
projection of the liver—Ruedel s lobe—wich may be mustaken for an
enlarged gallbladder A correct distinction between these various pos
sibilittes frequently depends upon care and skill m palpation and a
thorough und ding of the L factors mvolved When a
mass 15 palpated every accessible portion of its margin should be felt
It 15 often helpful to trace the outline of the mass on the abdomen
with a skim pencil and then to attempt to plot its anatomical relation
shups 1 a diagram

The Liver may be palpable without being actually enlarged It s
frequently felt 1n normal children up to the age of about severn years
In adults 1t may be felt when 1t 1s displaced downward by depression
of the diaphragm as 1n pul y emphy by subdiaphragmatic
abscess or as a result of laxness of the supporting tissues In some
adults with thin abdomunal walls a liver of normal size may be felt
at the hesght of a deep mspiration Additional information concern
g the size of the Liver may be obtamed by percussing both the
upper and the lower border and by x ray exammation

The configuration and consistency of an enlarged liver are always
worthy of note When the enlargement 15 diffuse the Liver edge 15
usually felt most readily mn the night hypochondrium lateral to the
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thick rectus muscle Occasionally the enlargement may inyolve the
left lobe and may be mustaken for an enlarged spleen If the enlarge
ment 1s 1rregular and gross nodules can be felt metastatic disease 1s
probable The arrhotic hiver 1f enfarged 15 usually not grossly irreg
ular to the palpating hand charactersstically 1t has a firm sharp
edge In contrast with this the liver of chronic passive congestion does
not usnally present a welt defined edpe even when its antenior susface
can be felt with ease

Once 1t has been determined that the hver 1s enlarged nformation
concerning the cause of the enlargement may be obtained by mvesti
gating the extent of dysfunction of the parenchymal cells the reticulo
endothelial system and the biliary coflecting tree Tests designed to
provide such information are discussed 1n greater detail m the section
on jaundice There 15 of course no correlation between the size of
the Inver and the degree of functional disturbance In the study of
these cases the recording of a careful history 18 essential Particular
attention should be paid to possible exposure to mnjurious chemical
agents 1o the presence of factors which might impair the airculation
the diet possible exposure to nfectious agents or a famly predis
position to hepatic disease Important afso 1s the search for evidences
of hypertension n the portal arculation the presence of jaundice
spider angiomas and anemia Pamn 1s not often a promnent feature
but local discomfort of varying mtensity may presumably be ascribed
to distention of the lner capsule Discomfort 1n the night shoulder in
some cases results from intation of the portion of the diaphragm
suppiied by the phremc nerve Localized tenderness may sometimes
be detected over a liver abscess Table 11 presents a simphified classt
fication of the conditions 1n which enlargement of the liver may
occur In the presence of vanous states associated with venous con
gestion of the liver this organ 1s usually enlarged 1n a umform and
regular fashion Massive liver enlargement as a result of heart farlure
may be noted 1n some cases of mitral stenosis 1t 1s seen particularly
1 patients with constrictive pericarditis and the hepatomegaly may
be so promunent that the liver 15 thought to be the seat of intrnsie
disease If the tricuspd valve 1s incompetent the liver may pulsate
Care must be taken not to mustake for hepatic pulsation the down
ward thrust of the liver caused by contractuion of a hypertrophied
heart By placing one hand on the front and the other on the back
of the abdomen over the hiver the two hands can be felt to be sepa
rated by an expansile pulsation

In cases of obstruction of the common duct the degree of hepatic
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Table 11  Causes of Hepatomegaly

I Venous congestion of the liver
A Congestive heart failure
B Obstruction of the vena cava or hepatic verns by
1 Tumor
2 Thrombosis

11 Obstruction of the common bile duct
A Gallstone
B Pancreatitis
C Neoplasms of pancreas ampulla bile ducts
D External pressure of various types including duodenal diverticulum
Infection
A Localized abscess formation

1 Amebic

2 Anaerobic streptococcus

3 Assomated with pylephlebitis
B hepatitis and !
C Spirochetal jaundice
D Amebic hepatitis
E Syphiis
F Tuberculoss
G Actmomycosis
H Brucetlosts
1 Hydaud cyst

IV Diffuse hepatomegaly without mfection
A Curhoss of the liver
1 Portal circhosts
2 Biliary curhosis
B Toxic hepatitis
C Amylod disease
D Hemochromatosis
E Sarcoidosts
F Other metabolic defects ncluding von Gierkes disease lipoidosis
Wilson s disease

1]

serum jaundi.e

v Neoplasm
A Lymphoma and leukemia
B Metastatic carcinoma and sarcoma
C Pnmary tumors

enlargement depends upon the seventy and persistence of the process
Here again the liver 15 palpably smooth and regular Whether the
obstruction 15 due to a galt to p iis or to neopl
there will of course be jaundice of the obstructive type

Localized abscess formation 1n the liver may be due to an amebic
infection even though there have been no gastromtestinal manifesta
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nostic sign In the days before modern surgery ovarian cysts some
tumes reached tremendous size and were not wmfrequently mistaken
for ascitic accumulation Even today ovanan cysts are occasionally
punctured by a trocar inserted for the purpose of removing ascitic
flud The recovery of thick visaid brownish or greemsh materal
typical of the contents of ovarian cysts, may be the first indreation of
the true cause of the abdomunal distention Suspicton of an ovanan
cyst should be aroused when the enlargement of the abdomen 1
asymmetrical and when the flanks do not bulge and are tympanttic
to percussion Although hydramnios may at times give many of the
phvsical signs of ascites the true nature of the condition 15 usually
made evident by the hustory and by the findings on pelvic examina
tion If senous doubt remains resort may be made to one of the
pregnancy tests It 1s not generally realized that 1 acute dilatation
the stomach may occaswonally reach such proportions as to virtually
fill the abdominal cavity In a case which recently came to autopsy
all that could be seen through the pathologist s long mudline incision
was 2 huge flud filled sac which proved to be a dilated stomach In
this case a diagnosis of ascites had been made prior to death Such
great dilatation of the stomach 15 usually encountered n debilitated
elderly indwiduals but we have observed 1t m a young women with
lobar pneumoma and in another young woman with severe and pro
tracted plearodvmia There may be no gastric symptoms The condt
tion can be correctly diagnosed by passing a tube into the stomach
The atony of the distended stomach 1s usually so great that flid can
be removed only by applymg continuous suction to the tube

When ascites oceurs alone without other evidence of disturbed
water balance or when 1t 15 the first evidence of such disturbance 1t
may serve quite S1tisfactonly to orent the consideration of differ
ential diagnosis On theother hand 1ts value as an avenue of approach
to diagnosts 15 hrmited when st 1s only one of many evidences of water
retention § 1t 15 merely part of a generahzed edema mn which the
face 1s wvolved, then renal disease or hypoproteinemia 1s the most
likely cause In some cascs of dilfuse hepatic disease hypoprotememia
may lead to edema formation before portal obstruction 1s far enough
advanced to cause ascites If ascites 15 preceded by the development
of edema confined to the legs and other dependent areas 1t 1s prob-
ably due to heart fatlure

‘When ascites 1s the sole or outstanding climieal feature, three types
of disease must recenve first deration (1) tuberculous pento-
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mtis, (2) crhosis of the iver (3) tumor metastases mvoluing the
peritoneal surfaces Abdomunal paracentesis early in the course of the
diagnostic study of such cases serves many useful purposes The
ascitic fluid may be examuned to determine whether 1t 1s a transudate

Table 12 Causes of Asaites
T Infection of the peritoneal cavity

A Secondary to rupture of a hollow viscus
1 Appendicitis
2 Peptic ulcer
3 Duverticulitis
4 Empyema of the gallbladder
B Tuberculosis

II Venous obstruction

A Portal vein obstruction secondary to dffuse hepatic disease
1 Portal cirrhosis
2 Hepar lobatum

B Portal vemn thrombosis
1 Invasion by neoplastic disease
2 In chroncally ill patients

C External pressure on the portal ven
1 Tuberculous lymph nodes
2 Lymphoma
3 Malignant tumors
4 Sarcoidosis

D Obstruction of 1nferior vena cava above the hepatic vein
1 Thrombosis
2 Medastinal mass

E Cardiac disease with chromic ¢levation of venous pressure
1 Mitral stenosis
2 Chronte right heart farlure due to other causes
3 Constrictive perscarditis

1T Lymphatic obstruction with chylous ascites

1V Secondary to tumor on the p of tail of

pancreas)

V' Bile peritomtis
VI Hemoperitoneum

or an exudate or whether it 15 chylous in character Microscopic and
cultural studies may be made for tubercle bacith and other bactena
The centnifuged sediment may be exammned for tumor cells More
over after the ascitic flurd has been withdrawn there is an oppor
tumity for much more satisfactory abdonunal palpation and pelvic
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examination The finding of an enlarged liver previously mashed by
asaites allows one to survey the diseases hnown to cause both hepato
megaly and ascites The presence of tumor masses in the abdomunal
cavity or pelvis diately suggests tuberculous peritonitis or ma
lLignant tumor Age 1s a factor to be taken into consideration here
Tuberculous peritonitss 15 the most frequent cause of ascites i chil
dren Effusions due to tumor metastases occur most often mn the
older age groups

Fever and abdominal pain and tenderness are usually present 1n
tuberculous peritonitis There may also be evidence of tuberculosis
1 the lungs or elsewhere In some cases fever and other evidences of
mfection may be absent In women with ascites and a pelvic mass the
distinction between tumor and tuberculosis may be impossible with
out exploratory laparotomy

When ascites 15 due to portal obstruction from currhosts of the
Inver there may be evidence of collateral circulation hematemeses
melena spider anglomas splenomegaly jaundice hypoalbummenua,
and imparrment of Liver function The liver may or may not be en
larged depending on the state of the disease and the type of treatment
that the patient has received

Ascites due to tumor implints usually occurs 1 patients over 40
years of age There may be enlargement of the liver due to metas
tases The primary tumor 1s usually situated 1n the gastromtestmal
tract or 1n the body or tail of the pancreas Tumors of ovarian ongin
should be thought of 1n women When the primary tumor cannot be
located ascites due to metastatic peritoneal implants may be difficult
to distinguish from that due to tuberculous peritomtis or hepatic
cirrhosts If the aseitic flwd 15 bloody or chylous 1t suggests a neo
plastic origin

In most mstances 1t 15 not difficult to make the diagnosts of acute
peritomtss due to rupture of a hollow viscus The sudden onset of
pain mantfestations of infection and the signs of pemonsml writa
tion ordinarily furmsh abundant evidence An x ray picture of the ab
domen taken 1 the upnight position may show air beneath the dia
phragm In certain instances when there 15 only slight Jeakage from
1n almost completely walled off perforation of an appendix a pephe
ulcer a Meckel dnerticulum or a typhoid ulcer a large accumulation
of free fluid may develop 1n the penitoneal cavity without producing
significant clinical signs of pentonitis This 1s particulasly true 10
elderly individuals 1n whom the constitutional signs of snfection a5
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well as the evidences of preceding gastromtestinal disease may be
neghgible Obstruction of the portal vein 1n the absence of liver dis
ease 15 usually due to lymph or 1C tumor lving the
peniportal lymph nodes Comaident obstruction of the common bile
duct s frequent leading to progressive jaundice Primary thrombosis
of the portal vemn 1s rare It may follow compression or mvasion of
the vern by a malignant tumor Infected thromb: may extend into the
vein from an acutely mflamed appendix or other imflammatory proc
ess When the portal vein 1s obstructed splenomegaly 1s almost always
suffictent to be readily detectable

Ascites due to obstruction of the mfenor vena cava above the level
of entrance of the hepatic vems 1s usually the result of some medias
tmal mass or chronic mediastinal infection Evidence of mtrathoracic
disease may furmsh the clue to the correct diagnosis In most cases
m which cardiac disease leads to ascites there are other evidences of
heart fajlure However such signs may not be evident m cases of
constrictive pericarditis In these cases there 1s in addition to ascites
hepatic impairment of a significant degree These findings may lead
to a mistaken diagnosis of cirrhosis of the hiver Since constrictrve
pericarditis 1s amenable to surgical treatment 1t should never be over
looked as a possible cause of ascites and hepatomegaly The venous
pressure should be determuined 1n the arms and if 1t 1s elevated other
diagnostic procedures including cardiac fluoroscopy and the various
types of kymography should be carned out

Bile peritomiis may be due to rupture of the gallbladder or bile
ducts secondary to trauma calcult tumors or other diseases It may
also be caused by madvertent injury to the bile ducts during surgical
operations In recent years several cases of bile peritonutis have been
reported followmng needle biopsies of the hver

Hemopentoneum 1s usually due to trauma Rupture of the liver or
spleen 1s the most common source of the hemorrhage Intra abdom
mal hemorrhage may also be associated with rupture of an extra
uterine pregnancy Spontaneous rupture of the spleen with massive
hemoperitoneum has been reported 1 cases of malana True aneu
rysms and dissecting aneurysms of the abdominal aorta or 1ts major
branches usually rupture into the retropenitoneal tissues In some
cases however the rupture may occur directly mto the peritoneal
cavity or there may be a secondary rupture from the retropentoneal
spaces into the pentoneum Hemoperitoneum may also occur fol
lowing surgtcal operations upon the ntra abdominal or pelvic organs

P
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In cases of hemorrhage the rapidity of development of the signs of
pentonitis depends of course, upon the size of the blood vessels
mvolved and upon the adequacy of the clotting mechamsm There
are usually evidences of acute peritoneal 1rritation Seepage of blood
from the pentoneal cavity 1nto the subcutaneous tissues of the abdom
mal wall 1s sometimes heralded by the appearance of ecchymotic
patches The bluish discoloration sutrounding the umbilicus 1n cases
of ruptured extrautenine pregnancy 1s known as Cullen s sign



Hustrative Cases

I

(Albany Hospital 3B 56469 Final admussion October 7 1953
Died October 13 1953)

THis 52 year old Italan laborer was first admitted to the Albany Hosprtal
m July 1953 complamng of palpitatton which had first been noted ope
year previously with an attack lasting several hours There was associated
weakness and sweating but 10 chest pam cough or vomiting Subse
quently he suffered two similar episodes There Wwas no history of iront
therapy blood transfuston or alcoholism Other details of family and past
lustory were not avaslable
Pm/{SlCAL EXAMINATION on first admission T 98 P 65 R 20 BP
120170

The patient was cheerful and comfortable The heart was not enlarged
Rhythm was regular and a systolic murmur of moderate intensity could be
heard over the enttre precordium Lungs were normal On palpation the
Liver was firm and smooth and extended almost to the iliac crest Spleen
was also firm and extended 4 ¢m below the left costal margin Small
axillary and inguinal nodes were noted
LABORATORY DATA Serologic tests for syphibis were negative Eryth
rocytes were 4 O mullion gl 95pgm t 1t 32 Teuk
3100 with 55/ neutrophils 2/ eosmophils 42/ lymphocytes and 1/
monocytes A bload smear showed some target cells anisocytosis potkilo
cytous and marked hypoch The urine d a trace of albumin
no sugar a few white cells and an occasional red cell Fasting blood
sugar was 108 mg / nonproteln nitrogen 37 mg 4 total serum protem
was 8 1 gm % with 3 8 gm 4 of albumm and 4 3 gm / of globulin Total
bilirubin was 34 mg / direct reacting 03 mg Y Bromsulfalein retention
was 64, 1n 45 minutes Total serum cholesterol was 80 mg / of which
74/, was cholesterol esters Cephalin flocculation was 2 plus in 24 hours
4 plus 1 48 hours

X ray picture of the chest was normal A gastrointestinal series was
negative but the fitms showed enlargement of the liver and spleen and
some caletfication thought to be 1n the capsule of the spleen Barum
enema was negative except for calaified bodies below the Iiver thought to
be gallstones Intravenous urograms were not well delineated but dis
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closed no abnormalities The sternal marrow aspirate revealed marked
erythrocytic hyperplasia hemosiderin was abundant in the stroma and in
the macrophages A needle biopsy of the Lver was performed (the findings
were not disclosed to the discusser) Platelets sn the circulating blood
634 000 per cu mm Reticulocytes were 17 A fragility test gave hemolysis
beginming at 042% and incomplete at 0204 salne Hemolysis of control
blood began at 044,/ and was complete at 032/ A direct Coombs test
as well as a test for fetal hemoglobin was negative Stools gave a 1 plus
benzidire reaction
SUBSEQUENT COURSE The patient was discharged on the 10th hospt
tal day with no definite diagnosss He had no further attacks of palpitation
felt well and returned to work Two and one half months later he was
admitted to the hospital after vomiting about a pint of blood and passing
bnght red stools This was the first evidence of hemorrhage
PRHYSICAL EXAMINATION on second admission T 988 P 92 R 18
BP 116/80

The patient showed slight icterus There were no spider anglomas
Cardiac rhythm was regular with a harsh systolc murmur heard both at
the base and the apex Erythrocytes numbered 3 5 million hemoglobm
was 60 gm
COURSE ™ THE HosprTaL On the morning after admission the pa
tient vomited approuimately 1 liter of bloody flud and went mto shock
Whole blood transfusion was given, and a Blakemore tube was imserted
1nto the esophagus Blood pressure rose to 118/70 On the third hospital
day erythrocytes were 3 7 milhon and hemoglobm 10 5 gm Prothrombin
tume was 205 scconds (control 15 seconds) The Blakemore tube was
removed on the following day and was replaced 48 hours later (on the 6th
hospital day) when the patiens again went 1nto shock More blood was
given by transfuston Following this the blood pressure returned tempo
ranly to normal but the patient went into coma and  fetor hepatis Was
noted Auncular fibnllation deseloped with a ventricular rate of 200 pet
minute This could not be controlled by Digitamd C Nonprotein mtroge
was 138 mg% creatimmne 34 mg? potassium 4 1 mEq , sodum I
mEq CO; 23 mEq chlondes 113 mEq The patient died on the Tth
hospital day

DiscussioN This case affords an opportumity to discuss the dif
ferential d of both hef ly and massive gastrmmcsuml
hemorrhage but n addition to these major evdences of disease there
are a number of other points of interest

Before gong on to a discussion of some of the other factors I am
gomg to make the assumption that the patient had thalassemua nnor
Thus diagnosis seems to afford the best explanation of one group of
the findings It would account for

(1) hypochromic anemia with leptocytosis

(2) erythrocytic hypercellulanity in the bone marrow

(3) splenomegaly
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(4) hyperbitirubinerma,
(5) hemosiderosis,
(6) 1ncreased osmotic resistance of the red blood cells
A strong point 1n favor of this diagnosss 15 the patient s nationality
In a survey 1n Rochester N'Y, 1t was calculated that one out of
every 25 individuals of Itahan extraction Itvingin that area had this
trait so 1t 1s certamnly a relatively common occurrence 1n Italian
families
One synonym for thalassemua 1s Mediterranean anema Although
thus disease has 1ts greatest prevalence among the Mediterranean peo
ple it 15 an interesting commentary that both forms of the disease
were first accurately described 1n Ttalians and Greeks who had m1
grated to the Umted States Thalassemia major was first described
by Cooley and 15 sometimes called Cooley s ancrma Thalasserma
munor was first characterized by Wintrobe in 1941 The disease has
now been recognized also mn people of non Mediterranean origin
Cooley s anemua 1s generally speaking 2 fatal disease of children
and 1ts pathological anatomy has been descnibed 1n detail On the
other hand thalassemia minor 1s a non fatal trait Very little has been
written about its pathological anatomy In fact I have been unable
to find records of complete autopsies on any of these patients
At this point 1t might be well to ask whether thalasserma could
account for all the major findings m this case As far as possible we
would like to explain the entire picture on the basis of a single dis
ease I have already listed the findings which could certamly be ac
counted for by thalassermia  Additional major findings which we
would like to explain are
(7) hepatomegaly
(8) hyperglobulinemia
(9) positive cephalin flocculation
(10) low serum cholesterol
(11) hypoprothrombmnemia
(12) gastromtestinal hemorrhage
(13) mtrogen retentton,
(14) coma
This entire List of 1tems could be quite readily explamned by a Iiver
disturbance of the type seen 1n advanced cases of portal cirrhosis
Does thalassernia munor ever lead to this type of cirrhosis? I have
been unable to find reports indicating that 1t does However 1t 1s
known that hemosiderosts following prolonged iron therapy or mul
tiple blood transfustons may result in what 1s called secondary hemo
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chromatosis Goldish and Aufderherde have reported a case of se
ondary hemochromatosis 1n a patient with chronic hypochrom
anema closely simulating but not identical with  thalassemia It w
believed by the authots that the hemosiderosis 1n thus case could n
be accounted for by transfustons or yron therapy They ascribed 1
hemosiderosis to improper utilization of absorbed 1ron Their patie
had a very large liver with cirrhosis and portal obstruction It 1s.
interest that there were even gallstones and calcification i the splet
to sumulate the findings 1n the present case

It mught now be profitable to take the hepatomegaly as our pot
of focus and give 1t more detatled considesation The most comme
causes of hepatomegaly may be included under the followig gener
headings

(1) Venous congestion of which there was no evidence 1n this cas

2) Infection such as acute hepauic pyogemc infections with laf;
or small liver abscesses amebic infections syphilis brucellosss, schi
tosomuasis hydatid disease and others There was no fever i th
case The liver was not tender The serologic test for syphulis W
negative and n general there was virtually nothing to pomnt towar
an mfectious process However subacute liver necrosis of the ty]
seen 1n some cases of nfectious hepatitis may occur 1n the absen
of fever or other evidence of infection

(3) Obstruction of the common bile duct Although this patient ha
gallstones there 1s certatnly nothing to suggest the symptomatolog
of common bile duct obstruction The type of jaundice and th
hepatic functional disturbances were different from what one sees?
common duct obstruction

(4) Diffuse hepatomegaly without obstruction of the common bi
duct Under this heading the following would be included

(a) Portal cirrhosts 1n which the liver 1s not usually greatly enlarged
However 1 a small percentage of cases enlargement may be con
siderable particularly 1f there 15 assocrated fatty infiltration Th
usual story 1s that the lver 1s enlarged early m the disease and be
comes smaller as the disease progresses This however, 15 not alway
the case It has already been stated that the functional disturbance
extubited by this patient are consistent wath the diagnosis of port?
cirrhosis

(b) Toxic hepanss This may be observed m certain types of po!
soning There 15 no hustory of exposure to toxic substances in th!

(€) Amylod disease, n which case the liver may be quite 1arge
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It 1s usually firm and has a sharp edge I have been told that the
biopsy of the hiver did not show amylord and we can dismiss this
possibility without further discussion

(d) Sarcordosis In this disease the liver 15 usually not greatly en
larged although 1t may be palpable

(e) Hemochromatosts which has already been menttoned It 1s
noteworthy that the portal cirthosis of hemochromatos:s frequently
results 1n the production of considerable degrees of hepatomegaly
The size of the liver 1n the present case 1s certamly compatible with
this dragnosts

(5) Neoplasms These may be of three general types

() Lymphoid deposus erther diffuse or nodular associated with
either lymphoma or leukemia There was nothing to suggest that this
patient had leukemia although abdommal Hodgkins disease or
lymphosarcoma cannot be readily excluded The lack of any sigmifi
cant enlargement of lymph nodes and the evidence of hepatocellular
damage are against these possibilities

(b) Metastanc tumors These usually cause an irregular nodular
type of hiver enlargement which was not present 1n ths case

() Primary tumors of the hver These are prone to occur i livers
which have previously been mvolved by cirrhosis They may be super
mmposed on the cirrhosis of hemochromatosis If this patient had a
prmary tumor I would suspect that 1t developed on the bass of a
pre existing cirrhosis

Let us now take for consideration 1nother of the major findings 1in
this case the massive bleeding from the gastromtestinal tract Mas
sive hemorrhages of this type are due to bemgn ulceration of the
esophagus stomach or duodenum in more than 50/ of the cases
Hemorrhages from the upper gastrointestinal tract usually result 1n
tarry stools However 1f the hemorrhage 1s sufficiently great bright
red blood may be passed Since this patient vomited blood the site
of the hemorrhage was probably above the level of the jejunum
Taken m conjunction with the large liver there 1s every reason to
believe that the hemorrhage came from dilated esophageal vances
1t 15 reported that such vances were not found 1n the x ray studiesin
spite of careful search This gives some reason for doubt but the
X ray 1s not infallible 1n this regard A pomt m favor of a ruptured
esophageal varix 1s the fact that the hemorrhage was controlled at
least temporanly by the use of a Blakemore tube There 1s also the
possibility that the bleeding may have been promoted by some fault
1 the blood clotting mechanism
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If the patient had cirrhosis of the liver with portal obstruction
why should he suddenly go nto what was constdered to be hepatic
coma? I believe this may be attributed to the massive hemorrhage
Progressive hepatic farlure 1n cases of cirrhosis 15 sometimes greatly
accelerated by hemorrhage Although it 1s possible that there was a
supenmposed acute necrosis this seems uniikely in the present case

The nitrogen retention may also have been a post hemorrhagic
phenomenon Thss 1s a frequent occurrence when blood 15 retained
1n the gastromntestinal tract after a large hemorrhage One would also
have to consider the possibility of a bile nephrosis—the so called
hepatorenal syndrome—or a post transfuston lower nephron nephro
sis Since there was little evidence of true renal failure I am inclined
to believe that the nitrogen retention was due to retention of blood
1 the intestines

Some consideration must also be given to the condition of the
heart The patient s first symptoms were those of rapid heart acion
and terminally he had auricular fibrillation The systolie murmurs of
ncreasing intensity could be accounted for by the increasmg anemia
but 1n view of the arrhythmas one must consider the possibility of
some type of myocardial disease Ina man of this age arteriosclerotic
heart disease would have to be given first consideration No electro
cardiogram 15 recorded 1n the case abstract Information from this
source might have been helpful In view of the large Liver and spleen
one must think also of the possibility of amylowdosts or sarcoidosis
of the myocardium However considering the other findings 10 this
case 1 am nclined to suspect that the heart muscle was the site of
hemosiderin deposits Such deposits 1n the course of hemochromatosts
frequently lead to rapsdly progressive myocardial failure

Now to come to the diagnosis The following 1s offered

(1) Thalassema munor

(2 H d dary to thal 1wvolving multiple

organs including the liver and the heart

(3) Portal cirrhosis of the liver secondary to hemosiderosis with

portal obstruction

(4) Hemorrhage due to ruptured esophageal varix possibly aggra

vited by hypoprothrombinemia

(5) Cholelithiasis

(6) Possible primary carcioma of the hiver ongmnating n a €It

rhotic liver

When a diagnosis has been arnived at st 1s always desirable t0
scrutinize all of the evidence both positive and negative, i the light
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of that diagnosis I have done this and I am reasonably satisfied
with the results One may ask why 1t would not have been better to
arrive at a diagnosis of pnmary hemochromatosis This also would
have explained most of the findings quite satisfactordy T would like
to point out however that no bronzing of the skin was mentioned
1 the case record and that there was no evidence of diabetes Al

though these are not necessarily present 1n all cases of primary hemo

chromatosis they are pomnts against such a diagnosts A positive test
for fetal hemoglobm might have been hetpful in establishing the diag

nosts of thalassemia A negative test however does not exclude this
diagnosis The very low total serum cholesterol with a relatively high
percentage of esters 15 somewhat disturbing These are not the char

acteristic changes i cirrhosis of the Iiver It 15 important to note,
however that the cholesterol determination was nat repeated We
are therefore entitled to suspect a laboratory error However very
low serum cholesterols may be encountered termunally in some cases
of severe hepatic failure

ANATOMICAL DIAGNOSIS (Antopsy No A 53-333) Hemochromato
s1s ad d with marked of the lver pancreas spleen
ludneys prostate bone marrow and skin Cirrhosts of liver pigment type
marked Varices of esophagus moderate Hemorrhage recent marked n
the pastromtestinal tract Splenomegaly marked Icterus moderate of
3] Bronchop acute of lower lobes Bronchitis and
bronchiolitis acute Cystitis acute hemorrhagic Atherosclerosts slight
of aorta and coronary arteries Pensplemtis chromc Adenoma islet cell
of pancreas Cholelithiasis bile prigment type
The pathologst reported that the skin appeared to hum to have a bronze
tint The perifoneal cavity appeared normal except for the markedly
enlarged iver and spleen Although the hiver was not very nodular section
mg the greatly enfarged organ wiuch weighed 4 120 grams showed 1t to be
sclerosed and reddish brown m color Histologically 1t was the seat of
d h with d pigment cirhosis The findings
were charactenstic of those observed 1 hemochromatosis Evidences
of marked portal obstruction were also present The spleen (1270 grams)
showed extreme congestion and the gastric and esophageal veins were
markedly distended Although no bleeding point could be found n the
lower portion of the esophagus the stomach was found to contan 400 ml
of clotted blood and the source of hemorrhage was undoubtedly an
esophageal varx The spleen pancreas kidneys bone marrow and skin
were the site of marked hemosiderin deposits ‘and hemofuscin was found
1n the stromal tissues of the pancreas Evidences of old chrone sclerosing
pancreatitis with focal searring somettmes involving the islets of Langer
hans was also present Many of the islets some of which contamed
hemosiderin deposits were hypertrophied and a single large 1slet cell
adenoma was present Little else was found in other organs except for the
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erminal acute bronchopneumonia and acute hemorrhagic cystitis There
were no posttive findings which would permut the pathologst to make a
diags of thal: He luded that the patient had primary
hemochromatosts chiefly because of the characteristic changes i the
prgans including the pancreas and hus ability to demonstrate hemofusein
as well as hemosidenn 1n the pancreatic tissue

SUMMARY A 52 year old Itahan laborer who had blood and bone
marrow findtngs conststent with thalassena mmnor entered the hospital
because of palpitation and was found to have hepatomegaly splenomegaly
and mild jaundie Hemosuiderosis was noted in matenal aspirated from
the stermal marrow An xray picture showed gallstones The patent
improved and left the hospital without a definite diagnosis Two and one

halfl months later he was readoutted following a large gastromtestinal
bemorrhage and passed into what was considered to be hepatic coma
Prior to death there were mitrogen retention and suncular §bnllation It
was believed that all of the important findings could be explamed on the
basis of thalassema mmor with hemosiderosis pigment currhosss of the
Iver portal obstruction and hemorrhage from a ruptured esophageal
vanx It was postulated that the cardiac abnormaliues mught also be
explained on the basis of hemostderosis The findings at autopsy were
wterpreted by the pathologist as primary HEMOCHROMATOSIS The heart
muscle was not mvolved 1n thus process bui there was coronary arteno

sclerosts It still seems possible that the hemochromatosts was secondary
to thalassenua although cases of thus sort have not been previously reported
1 aduits having only the thalassemua trat

NOTE Tius chmrcal pathological conference was held at the Albany
Medical College May 6 1954 The cluncal discusston was presented by
one of us (JB HI) and the autopsy findings were presented and discussed
by Dr Anthur W Wnght Smce then an artecle on the occurrence ©

secondary hemochromatosts m an adult patient with thalasserma major
bas been reported by Curnn
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(3417894 Admutted April 14 1947 Died Apnml26 1947)

Ts 40-year old metal burner entered complaing of swelling of the abdo
men jaundice and weakness There was no hustory of previous icterus He
had consumed large quantities of wine for 5 vears but always ate well

In November 1946 he noticed that his trousers were too tight mn the
waist Shortly after thuis he noted the onset of episodes of vomiting after
meals not accompanted by nausea or pamn By January 1947 the abdomen
was very swollen Iis appetite was poor and he was vomuting frequently
In March ke noticed yaundice His stools became clay colored and hus
urine datk During this period be lost 40 pounds in weight
PHYSICAL EXAMINATION on admission T 986 P 9 R 35 BP
110/60

The patient appeared very il and was intensely jaundiced The abdomen
was swollen which was 1n contrast to the emacation noted elsewhere
There was no generalized lymph node enlargement no abnormality on
examination of the optic fundr and no papillary atrophy of the tongue
There were a few rales at both lung bases The cardiovascular system was
normal Marked ascites was present and after paracentests a tender ureg
ular liver edge was palpable 4 fingerbreadths below the costal margin The
spleen was also palpable and superficial abdominal vesns were visible but
not prominent There was no edema The reflexes were normal
CoURSE IN THE HOSPITAL The temperature was irregular during his
days 1n the hospital at times reaching 1016 The patient became dis
orented progressively more drowsy and eventually stuporous Flat plate
of the abdomen was normal
LABORATORY DDATA Serologic test for syphilis negative red blood
cells 47 millon  hemoglobmn 12 gm  leukocyte count 25000 wath 92
polymarph 1 6/ tymphocytes and 4/ ytes Urme had 2
speaific gravity of 1022 sugar and albumun I plus occasional granular
cast bile 4 plus urobilnogen negative Stool was brown formed with
4 plus guaiac reaction Blood nonprotein nitrogen was 38 mg % chlorides
97mEq CO;22 SmEqQ serum protemn 57 gm % withalbummn 2 3 gm %
phosphorus 42 mg / alkaline phosphatase actvity 10 Bodaasky units
total serum bilirubin 40 mg % with 24 mg / direct reacting cholesterol
106 mg & thymol turbidity 9 umts cephalin flocculation 4 plus pro
thrombin activity 30/ normal serum amylase 2747 mg ¥ reducing sub
stance Paracentests was performed with removal of 2500 m! of bile
stained fld pH 75 speafic granty 1008 125 mononuclear cells per
cu mm culture no growth
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DiIsCUSSION Many tumes 1 the diagnosis of 2 complicated case
a rebable finding about which one can assemble the dragnostic pos
sibilities 15 not evident Here there are three clear cut objective facts—
ascites jaundice and hepatomegaly These several findings, coupled
with the presence of splenomegaly greatly assist one 1n narrowng
down the possible causes of this illness

Ignonng for the moment the results of the laboratory tests ths
illness would appear to be due to cirrhosts of the liver with pamless
ascites termunating 1 a rapidly progressive and extensive necrosis of
liver cells The rapid progress and deep jaundice mught also be ex
planed by primary carcinoma of the hver superimposed on currhosis
or by intercurrent wfection

The character of the asaitic flmd the severe scterus the hepato
megaly and the cherucal pattern (positive cephahn flocculation
crease 1n thymol turbidity with alkahine phosphatase activity not
greatly elevated) are consistent with portal obstruction compheated
by diffuse hepatic damage The gradual onset of the ascites suggests
that the portal obstruction was slow 1 development as may occur
1 progressive hepatic damage where there 1s symultaneous connectrs e
tissue proliferation and scar formation This sequence of events may
occur 1n the course of a vanety of diseases associated with jaundice
and hepatomegaly

(1) Syphulis of the Inver with gumma formation (hepar lobatum)
rarely leads to severe hepatic insufficiency In an 1ndivdual with a
negative serologic test for syphils and no lustory of antisyphilitic
treatment this possibly may be distussed

(2) Occasionally Hodgkin s disease produces enlargement of the
liver and spleen Thus 1s rare in the absence of lymphatic 1nvolsement
elsewhere

(3) The same may be said of sarcordosts

(4) Secondary neoplastic disease even when extensive rarely pro-
duces such marked 1mpairment of hepatocellular function It 15 sel
dom associated with splenomegaly The intense jaundice would hase
to be explained on the basis of biltary duct pressure This explanation
would not be consistent with the blood chemucal pattern

For the most part the facts are 1n accord with progressive diffuse
damage to the lwer The course 1s rather rapid for ordinary portal
curhos:s although once ascites or jaundice has developed the 1t
expectancy in these cases 1s not great Anorexia nausea and vomut
g may be prominent symptoms 1n patients with cirrhosis who have
a terminal pentonitis with bacteremia and leukocytosis The constt
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tutional mantfestations of infection may also be seen with that form
of acute necrosss of the liver sometimes called ‘galloping cirrhosts

The level of the serum amylase seems too agh to be explatned on
any basis other than an extensive pancreatic leston In Opie s cases
of pancreatitis about 25 per cent were associated with cirrhosts of the
bver Recurrent attacks of pancreatitis might explain the vonuting
but the absence of pam would be most unusual The development of
severe acute pancreatic necrosis with marked elevation of serum
amylase mught have been a termmnal event—the usual pamn being
masked by the comatose state Could there have been a neoplasm of
the head of the pancreas? The early development of ascites 1n the
absence of mamifestations of sudden portal obstruction and the late
development of jaundice make this seem unlikely Such reasoning
applies to neoplasm primary n any other location

This patient was a metal burner The early development of ascites
seems agarst a toxic etiology although one cannot rule 1t out on
the evidence available

Primary carcinoma asising 1n a cirrhotic liver should be suspected
when the course 1s unusually raprd It 1s relatively rare and there 1s
positive evidence of acute pancreatitis another factor which would
exert the same nfluence on the course of the disease

Most of the evidence 1s 1n favor of galloping currhosis  with a
terminal acute pancreatitis

ANATOMICAL DIAGNOSIS (Autopsy No 20535) Widespread acute
necrosss of pancreas Nodular cirthosts of liver with foct of acute necrosis
Ascites Esophageal vances Jaundice Bile casts i renal tubules Dilata
tion of bile ducts and gallbladder Lobular pneumonia

The ltver showed a nodular cirrhosis and also many small areas 1 which
hepatic cells were freshly necrotic and surrounded by leukocytes The
Ppancreas showed an unusual condition There were many areas of necrosis
of the pancreatic tissue often bordered by an inflammatory reaction It
was not at all the appearance of hemorrhagic pancreatitis in which rupture
of blood vessels produces widespread hemorrhage and death of pancreatic
tissue because of deprivation of blood supply The pancreatic ducts were
not dilated The appearance was that of multiple infarcts and there were
thromb in the vessels Most appeared to be in veins but some were 1n
arteries Under the microscope there were found to be areas of metaplasia
of duct epithelum wath partial occlusion of the ducts There were foa of
greatly dilated actmi It seemed probable that the pancreatic necroses were
the result of this process with rupture of acinar tissue and escape of trypsin
There were thrombosed vessels with seg d necrosis of the type caused
by trypsin and one with a healed segmented necrosts indicating damage
at an earlier date
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StntvARY  Thus 40 year old metal worker had 2 rapudly progressne
diness first with ascites then wath attacks of vomiting followed by jaun
dice and death i coma firve months after onset Examination revealed loss
of weight ascites jaund: ly, and spk ly Studes
showed a leukocytosis abstructive jaundx«.e with evidence of duffuse
hepatic disease and a ligh serum amylase The asatn fld was bile
stamned transudate The vanous diseases m which ascites jaundice, and
hepatomegaly nught all be found were discussed The final dragnosts of
rapdly advancing NODULAR CIRRHOSIS OF THE LIVER AND ACUTE
PANCREATITIS was confirmed at autopsy




III

(3296495 Admutted October 10 1945 Died October 11 1945)

THis 47 year old Negro woman was 10 a comatose state when she entered
the hospital for the fourth time She died within a few hours without
Tegamng CONSCIousness
SUMMARY OF FIRsT ADMIssioN (July 13 to August 5 1943) The pa
tient complamed of abdomunal swelling and dyspnea of two weeks dura
tion Since January 1942 she had had frequent nosebleeds There had been
a large mtake of whiskey for several years Three weeks before entry she
noted easy fatigabiity One week later dysprea with ankle edema and
abdomtnal swelling developed but there was no pain
Plysical Examunation T 1002 P 118 R 38 BP 175/90 There was
evidence of loss of weight and scattered brownsh black macules were
present There was edema of the legs and over the sacrum The mucous
membranes were pale and ictenic The retinal arterres showed moderate
arterosclerosis The cervical vemns were moderately distended There were
morst rales over both lung bases The heart was enlarged and 2 presystohic
gallop was heard n the mutral area The aortic second sound was loud
and a rough drastolic murmur was present transmitted downward 1o the
left of the sternum The penpheral pulses were collapsing 1 type The
abdomen was distended a fluid wave was present and there was shifting
dullness A large firm mass filled the night side of the abdomen extending
to the ihac crest The spleen was not enlarged Pelvic examination was
normal
Course n the Hosputal The temperature was normal She was digitalized
and gven potassium 10dida. Paracentesis yielded one liter of clear transu
date The jaundice persisted The mass did not change 1n size although
the edema and ascites decteased After this the spleen was easily palpable
Labaratory Data Blood serologic test for syphilis positive uter 64 umts
hemoglobin 10 gm hematocnt 36 icterus mdex 25 sedimentation rate
41 mm per hour mean corpuscular volume 94 leukocyte count 6 000
with 60, polymorphonuclear cells and on several occasions an eosmophil
count of 8% Stool examunation normal Urne speafic gravity 1030
occastonal red cell and white blood cell aud a trace of albumin urobilin
and bilrubin dinunne phenolsulfonphthalein test 55/
1 two hours kippunc acid excretion 0 total serum protem 8 gm / with
albumin 27 Blood bilieubin total 43 mg% 29 direct alkalne phos
phatase activity 22 7 units  calerum 10 mg / and phosphorus 3 1 mg /
Electrocardiogram showed normal sius rhythm wath left axs deviation
She was followed after discharge and the mass did not decrease appre
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ciably 1n size She recerved 20 mjections of bismuth during the following
year and two doses of marpharsen following one of which she had a
reaction

SUMMARY OF SECOND ADMISSION (May 4 to May 23 1944) The
chief complarmnt was abd 1 swelling E: 10n showed hittle altera
tion from the previous admussion The lacnimal and parotid glands were
thought to be enlarged She was pale and shghtly ictenc The abdominal
mass was the same size The spleen was further enlarged and ascites was
present There was a marked anema with hemoglobin 5 3gm and hemato
cnt 19 Other Iaboratory exammmnations included leukocyte count 5400
with normal differential bilirubin 2 mg % with 14 direct serum protein
78 gm % with 4 8 gm % globulin phosphatase actvity 17 5 umts brom
sulfalein test showed 25% retention 1n 30 minutes prothrombin actvity
was normal X ray of the chest showed marked enlargement of the heart
particularly to the left with a dilated and tortuous aorta

SUMMARY OF THIRD ADMISSION (October 19 to November 11 1944)
Nine days previously the patient had several teeth pulled and the gums
bled profusely Three days before she had a chill followed by cough and
pawm 1 the nght lower chest The day before she noticed jaundice Examt
nation was unchanged except for signs of consohdation over the nght
lower lobe There was no ascites Bilirubin was 7 2 mg % with 5 3 direct
The poeumoma gradually cleared She was given a transfusion On potas
stum 10dide she developed nausea and vomiting and the drug was discon
tinued there having been no change 1n the size of the Iver

SUMMARY OF FOURTH ADMISSION {October 10 1945) On Septem
ber 25 1945 the patient was slightly icteric but stated that she felt well
On October 10 she was brought to the hospital comatose and was found
to have pulmonary edema The blood pressure fluctuated from 180/0 to
220/50 There was cervical ngidity and the pupils did not react to light
The fima nodular abdomnal mass extended well below the umbilicus
The spleen was enlarged The tendon reflexes were hypoactive Al Timbs
were flaceid except for the left leg which showed shght ngdity No
clonus or Babmski sign was present The spinal flurd was grossly bloody
with a red cell count of 1 1 millson per cu mm Four hours after admusston
she became generally ngid and respirations ceased

DiscussioNn The central pomt of interest is the large mass which
could be palpated on the night side of the abdomen The chronic
1cterus and the results of hepatic function tests leave little doubt that
the mass was liver It had been present for over three years with
little change 1 size Although the patient was persistently jaundiced
ascites was less prominent on successive admussions Splenomﬂgaly
was present but no Iymph node enlargement was noted
The most common cause of great enlargement of the Liver 1s 10

plastic disease but 1t would be distinctly unusual for the patient 10
sunvive for three years and for the mass to be present for such 3
long period without change 1n size The differential diagnosis 1f one
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excludes such unlikely possibilities as cardiac cirrhosss liver abscess
hydatid disease and tuberculoma of the liver seems to embrace five
main possibilities
(1) Cirrhosis of the liver
(2) Lymphoma of the hver
{3) Sarcodosis
(4) Subacute necrosis due to attacks of hepatitis posstbly caused
by a toxic agent with ad us podules of r ing
liver tissue
(5) Syphibs of the liver—so called hepar lobatum
Occasionally 1n the course of Laennec s cirrhosts the Liver 1s mas
stve 1n size but rarely to the extent noted in this case Chromc jaun
dice of this degree and duration 1s uncommon and portal obstruction
due to cirrhosts once evident rarely regresses while there 1s evidence
of active liver disease Hanot s cirrhosis 1s a rare disease which might
concenvably produce this prcture but 1t seems unlikely
Hodghin s disease may involve the liver predominantly on rare
and the spl ly 1s compatible with this diagnosis
However after three years other lymphoid tissue should have been
mvaded and fever which was not present to any degree here except
during the attack of p 1s usually a p feature of
abdomunal Hodgkin s disease
Chronic infectious hepautis with necrosis of liver cells and adeno
matous regeneration must be considered There were no acute attacks
ponting to change 1n the activity of the process although the icterus
did fluctuate 1n severity
Sarcotdosts 1s suggested by the parotid and lacrimal gland enlarge
ment the mcrease 1 serum globulin and the history of cutaneous
lesions However no evidence of lymph node invohement was ever
noted -nd hver mvolvement of the degree observed here 1s rare n
this disease
Syphilts of the liver with gumma formation rarely produces evi
dences of hepatic insufficiency However this patient had syphilis
and the shape of the mass suggested a process which did not invalve
the Iner umformly These facts combined with splenomegaly make
this diagnosis possible although there was ittle reduction 1 size of
the mass with antisyplulitic treatment On the other hand the hepatic
process ran a rather bemign course and the ascites seemed to regress
The persistent jaundice with high alkaline phosphatase level suggests
biliary duct obstruction which mught be explained by the scarnng
resulting from syphilis Portions of the lver mught have been de-
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stroyed and much of the palpable mass mught have been adenoma
tous hypertrophy

Although this patient had astentosclerosts and hypertension the
aortic msutficiency was probably on a syphilitic basis m view of the
marked peripheral uigns Termuenally there was sudden development
of cama with the finding of a large amount of blood i the sub-
avachnod space The diagnosis of hemorrhage from a cerebral vessel
seems nescapable When a large amount of blood gets mto the ven
tricles followmg such an event spasticity 1s usually more evident than
1t was here The hemorrhage was probably from a basilar vessel i
the region of the aircle of Wilkis and may well have been from 2
congenttal aneurysm or due to syphilis but degeneratne arteral
disease was the more probable cause

Anatovicar Diagnosis (Autopsy No  19633) Generalized and
sntra renal artenosclerosts Narrowing of the mouth of left corenary
Scarnng of myocardism Massive cerebrat hemorrhage with subarachnord
extension Lobufar pneumonia and chrome passive congestion of lungs
History of positive serologic test for syphulis Syphslitse aortitss with imvohe
ment of aostic valve Aoruc msufficency Healed gumma and patchy
scarming of the hiver

The Iner was reduced m size The surface showed distorted areas of
scarnng  producing abnormal lobulation Small gray nodules projected
shrough the capsule On gross section the structure was completely re
placed by nodules of vatious sizes The spleen was enlarged Micro
scopicalty the aorta showed syphihitic aortitis The hver showed numerous
rounded areas of hyalinized connective tissue which had the appearance of
healed gommas There was also o rather widespread though patchy
scarrng with mononuclear cell snfiltration
SuUvMARY This 47 year old Negro woman had four admmussions from
1943 1o her death tn 1945 There were hepatomegaly chronic mild scterus
splenomegaly and signs of aortic mwsufficrency The jaundice persisted but
ascites which was present at the onset gradually disappeared There wasnd
progressine change in size of the Iver She was anemic and bad an obstrue
fve type of jawndice with high serum alkaline phosphatase actmvty The
blood serologic test for syphibs was postine but the hver sue did ol
alter wath antisyphihtic treatment Of the varous causes of hepatomegaly
considered SYPHILIS OF THE LIVER was chosen because of the bengt
course aver severat years with palpable evidence of wregular invelvement
of the hepatic substance chrome obstrucuve jaundice and the positiye
serologic test for syphilis Autepsy revealed healed gummas and patchy
scarring of the Iner
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(4113693  1st Admssion November 11 to November 26 1901
2nd Admission December 30 1901 to February 2 1902)

Tms 64 year old white woman entered complaining of nervousness and
stomach trouble with pam 1n the right stde She had had nervous dyspepsia
assoctated with nausea and regurgitation especially after meals There had
been some loss of wesght 1n the two years prior to admission
SUMMARY OF FIRST ADMISSION Thirteen weeks before admission
she noted 1ncrease 1n her stomach trauble and pain 1n the right side She
vomited often after eating and had taken nothing but whiskey and ice
water for four weeks The pair was paroxysmal beginmng in the nght
side postentorly and running around to the front She noted frequency of
urmation and 10 weeks before entry had hematuna on one oceasion She
became weak and on several occasions passed blood clots per rectum
She thought that she had had fever but demed chills
Physical Exammation on adnusston T 982 P 96 R 24 The patient was
a moderately well noutished woman who appeared pale Her legs were
drawn up and 1t hurt to straighten them particularly the rght one The
lungs were normal The area of precordial dullness was small There was
a soft systolic apical murmur The abdomen was Jarge and pendulous and
the flanks were full She held the abdomen tense making 1t impossible to
examune her satisfactonily There was some resistance 1n the epigastnium
and an indefinite mass was felt i the nght lumbar region which was
tender on pressure The pulse was collapsing 1n quality The following
morning she was noted to be icteric
Course n the Hospital The next day Dr Thomas McCrae noted the
1cterus and commented on loss of weight There was resistance 1o palpation
and pain on deep pressure under the nght costal margin and the liver edge
was barely palpable The following day Dr William Osler felt a hard firm
mass on deep palpation in the night upper quadrant which descended on
wspiration Dr William § Halsted felt a round sharp liver edge at the
costal margin The patient gradually improved and her icterus was thought
to lessen Resistance to palpation 1n the nght flank continued and the
liver edge could be felt 2 cm below the costal margmn at the time of dis
charge
Labagra!or_y Data Exasmnations showed unne normal hemoglobim 70,4
leukocyte count 10000 She had no fever

After discharge she grew rapidly worse She vomited several imes daily
The pain 1n her nght side persisted was ncreased by any movement and
radiated 1nto the night 1hac region
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SUMMARY OF SECOND ADMISSION Examnation showed the patient
to be very pale with a wasted appearance There was tenderness on palpa
tion 1n the epigastrium and on the right side with resistance to pressure
The Inver edge was 7 cm below the costal margm and 7 cm above the
umbilicus 1n the medran hine There were tenderness over the 8th 9th and
10th right interspaces 1n the anterior axillary Iine and acute pain oo pressure
in the angle between the 12th nght rb and the vertebral column The
upper border of liver dullness was at the 6th rib 1 the nght median line
The spleen was not palpable On deep palpation i the left hypochondrum
some observers felt an mdefinite nodular mass There was marked vartcosity
of the veins of the legs

Course n the Hospital On January 3 Dr Osler felt the edge of the liver
3 fingerbreadths below the costal margmn It was hard and m the mpple
line a distinct trregulanty was described Rectal and pelvic exammations
revealed no abnormalities The hiver continued to mcrease in size_but the
Jaundice did not deepen The patient s weight declined from 137 to 121
pounds during observation and on occasions the temperature rose as
Tugh as 102 but was usually between 99 and 100

Laboratory Data Hemoglobin was 61% leukocyte count 8 800 with 15%
mononuclears 3% transitional cells and 82 polymorphonuclears Urine
slfx_m:led a trace of albumun few leukocytes and hyaline casts and a trace
of bile

DISCUSSION This case selected from the files of the early days
of this hospital was observed by Dr Osler Fufty years ago only very
stmple laboratory procedures were available so that sound conclu
stons had to be reached primarily on the basis of careful evaluation
of the chnical facts alone It 15 particularly appropriate to use this
setting for one of these conferences in view of the growng tendency
1n medical center practice to believe that an accurate diagnosis cannot
be made without prior accumulation and nterpretation of laboratory
reports

In ths case the facts were collected many years ago Our problem
15 to place ourselves 1n the position of Dr Osler and hus colleagues
and to see what conclusions can be reached by an analysis of these
facts There was progressive increase in the size of the liver and the
presence of a separate mass deep on palpation which moved with
the Iiver Let us consider the possible causes of the hepatomegaly
under three major headings (1) Neoplasm either primary or sec
ondary Of the secondary tumors involving the liver one would have
to consider Hodgkin s disease carcinoma of the body or tail of the
pancreas carcinoma of the colon or stomach, and neoplasm of the
kidney (2) Certain metabolic diseases which may be responsible for
progressive and diffuse hepatic enlargement such as amylotdosts and
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curhosss of the liver (3) Some type of infection—a pecubiar hepatitis
tuberculosts sarcordoss or alocahzed abscess or abscesses folloning
one of three events a ruptured diverticulum a ruptured retrocecal
appendix or an amebic infection of the lLiver

As we review the vanious manifestations that were exhibited during
the course of this disease 1t would seem reasonable to assume that
the patient did not have diftuse hepatocellular 1nvolvement and that
there was no obstruction of the common bile duct as the jaundice
was neither progressive nor intermittent There was no splenomegaly
no hemorrhagic tendency and no evidence of portal obstruction
The disease was charactenized primanly by pain and tenderness and
was of many weeks duration before there was evident enlargement
of the liver

There was no apparent basts for the development of secondary
amylodosis and no mvolvement of other organs to suggest either
the primary or secondary form of this disease There were none of the
stigmas charactenstic of Laennec s cirrhosis of the liver The degree
of pamn and tenderness would be aganst this possibility

It would seem altogether unltkely that the patient had a pnmary
neoplasm of the liver These are frequently assocated with cirrhosts
but rarely with the type of pan extubited by this patient Carcinoma
onginating 1n the gallbladder may be accompanted by severe pan
but an 1rregular hepatic enlargement usually comes early 1n these
cases Hodgkin s disease confining tself to the Liver m a patient of
this age without evident lymph node involvement elsewhere would
be unusual She might have had a secondary neoplasm of the Iiver
The association of what may have been thrombophlebitis suggests
the possibility of carcinoma of the pancreas The location of the pain
the constipation and the hustory of bleeding per rectum might inds
cate a carcinoma of the colon Gastromtestinal symptoms had been
present for years so that this aspect 1s difficult to evaluate Carcinoma
of the stomach 1s certainly not common mn females of this age A
tumor of the kidney with metastases to the liver should be consid
ered The bout of hematuria might thus be explamed Obviously the
progressive enlargement of the liver makes neoplasm a strong posst
bility However she apparently had pain from the very outset The
persistence of the pan the fever both carly and late m the course
of the illness and the pred: of p Tear cells in
the differentral count pomt to some pcculmr type of infection The
duration of the fllness and the absence of progressive jaundice make
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1t unlikely that she had diffuse hepatitis of any sort The pain and the
fack of any evidence of tuberculosis or sarcordosts elsewhere, would
seem to rule out these diagnoses

1t 15 quite possible that there was a localized abscess or abscesses
1 the liver As one looks over the possibilities, three sources for
abscess formation come to mind (1) a ruptured colonic diverticutum
with secondary mnfection of the liver (2) a perforated retrocecat ap-
pendix with pylephlebitis, and (3) an amebic mfection of the liver
with abscess formation The long duration of the 1llness suggests an
unusual type of mfection and renders very unlikely the possibility
that 1t arose from a perforation of the appendix or large bowel Cer
tamly 1n the days before antibiotics a patient would not have sur
vived pylephlebutis for six months On the other hand all of these
pomts which have been raised against the diagnosis of a pyogeme
nfection seem to favor a diagnosis of amebic abscess The choice
seems to hie between this diagnosis and that of metastatic carcinoma
of the liver I shall choose the diagnosis of amebic abscess for reasons
given above Here again we have had a choice between a diagnosts
which carries a hopeless prognosts and one which offers a prospect
of successful therapy We have followed the principle of selecting the
latter when the facts allow 1t

Now that a diagnosts has been made  the final step 1s to review the
important evidence, both positive and negative to see whether it ade
quately explams all of the findings An amebic abscess 1s a chroni¢
lesion Which may persist m varymng degrees of actiity for many
years Such an abscess projecting near the surface of the hiver could
cause the persistent pan and spasm No longer puzzling would be
the blood clots passed by rectum early i the 1llness The digestive
symptoms the loss of weight and imtermuttent fever are logical con
sequences of this disease The progressive enlargement of the liver
the absence of progressive jaundice the anemia, and the absence of

pl galy are all adequately explained Difficult to account for 1s
the history of hematuna
ANATOVICAL DI1AGNOSIS (Autopsy No 1863) Hepatic abscess amé
bic, with adhesions to surrounding tissues 1mvasion of the nght kidney
Bronchoy phy of the lungs

There was a very large abscess in the liver which was filled wath grumous
matenal 1n which amebas were found and from which staphylococe were
cultured Extension of the infection to the region of the right hidney bad
obviously been present for some time and provided an explanation for

the peculiar location of the pain and the history of hematuria carly m the
course of the 1llness

Ar
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SUMMARY  Thus 64-year old white woman whohad had stomach trouble
for many years developed pain in the night side with nausea and vomiting
three months before admission She had hematuna on one occasion and
passed blood clots per rectum several times There were progressive loss
of weight chronic icterus persistent tenderness and spasm in the nght
upper quadrant and the gradual development of a large mass 1 this area
She had a mild anemia but no defimite leukocytosis and only an occastonal
puld febrle reaction The \anous causes of hepatomegaly were considered
and two possibil d 1 detail and abscess

The pamn “and the perslstent tenderness and spasm made abscess more
likely and of the various types of abscess the one most likely to be assoc1

ated with a progressively enlarging nght upper quadrant mass was con

sidered to be an AMEBIC ABSCESS OF THE LIVER Tlus proved to be the
correct diagnosis




v

(4370221 Admutted December 4, 1945 Died December 9, 1945)

THis 60 year old Negro man complamed of abdomunal swelling of five
weeks duration For four years hus diet had been deficient There was no
history of alcoholism

Three years before he developed varicosities followed by ulceration of
both legs Frve months before he noticed swelling of the ankles This per
sisted and five weeks before entry progressed to wnvolve the legs the
thighs and the abdomen He nottced dyspnea but had no orthopnea
There was a feeling of fullness after meals but no pun
PHYSICAL EXAMINATION on admisson T 99 P 88 R 20 BP
16090

The mucous membranes were pale There was no icterus The retinal
vessels were narrowed There was no engorgement of the cervical veins
and no lymph node enlargement The lungs were clear After removal of
asaitic fluid the cardrac impulse was felt 1 the 6th interspace mn the ante
rior axillary line and the left border of the heart was 13 cm to the left 1
the 6th interspace There was a blowing systolic murmur i the mitral area
and 1n the aortic region where the second sound was nnging 1n character
The radial arteries were thickened There was marked ascites Rectal
examination was normal There was swelling of both legs more marked
on the left with pitting up to the abdomen
COURSE IN THE HOSPITAL After removal of 9 liters of straw colored
pentoneal flud a firm nodular liver edge was felt 3 fingerbreadths below
the costal margin Vomstimg and diarrhea developed and he became dis
onented and incontinent The temperature rose to 102 The abdomen
remained soft but there was tenderness in the upper quadrants The blood
pressure fellto a lower level the extremities became cold and the perttoneal
flud reaccumulated rapidly The patient became comatose and unrespont
sive
LARORATORY DATA  Hemoglobin 13 gm  leukocyte count 5 100 with
normal differential count The unine had a specific gravity of 1030 5to 10
white blood cells and an occasional red blood cell per high power field,
nrobilnogen positnne 1 64 dilution Blood serologic test for syphibis nega
tive 1cterus index 60 serum bibrubin 37 mg% with direct reactng
21 total serum protemn 62 gm / with 23 gm // albumun bromsulfalein
excretion test 36,/ retention n 30 munutes cephalin flocculation 4 plus
the stool showed a posiive pumac reaction Exarmnation of asatic flud
Ist tap showed speaific gravity 1010 leukocytes 100 per cumm all
mononuclear cells Culture stenle On the 2nd tap the flud was cloudy
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speafic gravnty 1011 leukocytes 14000 7% lears and 93%
polymorphonuclear cells Cultures of both ascitic flid and blood at this
time showed heavy growth of Escherichia coh

X ray of the chest showned an increase in transverse diameter of the
heart particularly the left ventnicle Aorta was slightly dilated with small
deposit of cale;um mn arch Lungs showed bilateral congestrse changes
with hinear shadows most Iikely due to atelectasts

Discussion Ascites and hepatomegaly were the major cluucal
findings 1 this case The ascitic flnd when first ¢xamined had the
characteristics of a transudate and was sterile The final paracentesis
revealed material of a different character with 1ncrease in the white
cells most of which were polymorphonuclear cells and E colr was
grown It seems evident that this peritomtis and bacteremra was 2
terminal event and not the basic cause of the ascites There was no
clinieal evidence of a primary pentonitis when the patient was first
examined

Thrombosis of the portal vein 15 most frequently associated with
portal airrhosis or mtra abdonunal mahgnant disease The chmical
picture 15 determuned by the site and extent of the thrombosts 1nd
the rate at which the vem 15 occluded Raprd occlusion usually
results 1n hematemesis acute development of ascites and death
whereas 1 slow closure there 18 time for collateral circulation to
develop and the mamfestations are those of splenic anemia with
splenomegaly leukopenia and periodic gastromtestinal hemorrhages
none of which was present 1n this case Obstruction of the portal
vem by extrmsic masses such as a neoplasm of one of many other
diseases resulting 1n lymph node enlargement may occur but with
the evidence of mtrmsic liver disease which was present here these
would not completely explain the picture

In view of the cardiac enlargement the murmur and the edema
of the legs the question arses whether the patient had ascites and
hepatomegaly as a result of heart failure Generally hepatomegaly in
cardiac failure goes hand i hand with engorgement of the vems
which was not present in this patient The dyspnea was not accom
panied by orthopnea and was probably the result of elevation of the
diaphragm due to the ascites In addition to the enlargement of
the heart there was arteriosclerosts of the perspheral vessels and the
aorta so 1t 15 probable that this patient had arteriosclerotic cardrac
disease but 1n the absence of chtonic failure this would not account
for the ascites and hepatomegaly It seems more likely that the hard
nodular Itver with evidence of marked impaicment of function was
the seat of intrisic disease One therefore has left for d
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those diseases of the liver which result 1 hepatomegaly and portal
obstruction

Syphuhs of the lwer 1s rare and st usually does not cause ascites,
although this complicatton may result from scarring or pressure of a
gumma i the porta hepatis Diffuse sarcotdosis of the hwer 1s also
nfrequent and m thrs case there was no lymph node enlargement or
other charactenstic lesions In the various types of lymphoma the
spleen 1s usually enlarged and here there was no mvolvement of the
superfictal lymph nodes Hodghin s disease of the liver ss not usually
sufficiently extensive to produce portal obstruction of this degree
Metastatic neop) must be d but bere agamn porial ob~
structton s unusual and there was no evidence to suggest 4 pnmary
source of a neoplastic growth,

Cirthoats of the liver seems to be the best explanation of the
hepanic disease Portal obstruction 15 quite common and jaundice of
this degree 15 not unusual Peripheral edema appears to be related
10 many sastances to Jowening of the serum albumin level, which was
noted m this case The Liver was not greatly enlarged and felt dif
fusely nodular Primary carcinoma not snfrequently develops m 2
cirthotic liver bat there is no definute basts on which 1ts presence
could be postulated 1 this pattent except posstbly the rather rapidly
fatal course This however has a more likely explanation w the
terminaj bacteremia The occurrence of both ascites and jaundice
carries a bad prognosis in cuthosts of the hver, and approumately
507 of the patients are dead within srx months of thewr appearance
Intercurrentnfections are an important cause of death i thus disease
and pentomtts and bacteremra are not uncommon
AnNATOMICAL DIAGNOSIS {Autopsy No 19716) Healed widespread
bver necrosis Pamary lner cell carcinoma with metastasts sn funes
Esophageal varices Congestion and fibrosis i spleen Ascites and edema
of lower extrenmties History of paracentests Subacute and orgamzing
pe and acute mf} around pancreas and hidney pehes
Focal myocardat scarnng Arteriosclerotic plaques 1n coronary anencs
Artertosclerosis of ntrarenal arteries slight

*fhe tongs aswe from some edema showed several white nodules in the
anterior portion The liver was large The surface was nodular and on
sectson the nodules vaned from | mm to 4 em 1 diameter Some wer®
pmk some gray and some distinctly bife stained The spleen was enlarged
The liver had clearly been the stte of 2 widespread and masstve DECTOSIS
which had bealed leaving broad scars These often occupied almost 20
enure fow power field The scarnng was more extensive than eccurs 1n
ordmary nodular cirthosis that 15 the bands of scar tissue and areas
replaced were much wider There were nodules of regencrated Iner tissue
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and ansing individually in many of these were nodules of carcmoma that
varied 10 size from small groups of cells to large masses Some formed
acint with wide lumuna There were metastases in the lung This seemed to
be an mstance of carcinoma of the liver of multiple orngim suggesting that
there may have been an abnormal conversion of a bile acid or cholesterol
1nto a carcinogenic agent

SUMMARY This 60 year old Negro man five months before death
developed ankle edema which progreseed to mnvolve the legs and abdomen
Examtnation revealed pallor cardiac enlargement a systolic murmur
penpheral artenosclerosts edema and ascites After removal of 9 hiters of
ascitic fluid a nodular liver became palpable There was shight elevation of
serum bilirubin and vanous tests showed 1mpatrment of hepatic function
He developed an acute pentonitis with Escherichua colt bacteremia In the
absence of venous hypertension the hikely cause of the ascites was hepatic
disease with portal obstruction Consideration of the possible hepatic
diseases present led to a diagnosis of cirrhosis with possible PRIMARY
CARCINOVIA OF THE LIVER superimposed At autopsy there was wide
spread healing LIVER NECROSIS with very broad scars unlike ordinary Laen
nec s curhosis There were nodules of regenerating liver tissue and anising
indvidually in many of these areas were nodules of carcinomatous tssue
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sequence of events 1s frequently observed 1n Hodgkin s disease Tu
berculoss usually produces localized enlargement of lymph nodes
but occasionally one sees symmetrical and essentially umform gener
alized lymphadenopathy This may occur 1n the absence of pulmo

Table 13 Causes of Lymph Node E nlargement
I Generahized lymph node enlargement
A Infestions
1 Acute ble diseases
plague g 1 or fur
2 Chromc (syphilis tuberculosis sarcordosis)
B Hypersensitivity reactions and collagen vascular discase
1 Serum sickness
2 Systemic lupus erythematosus
3 Rheumatod arthrius and Sull s disease
4 Hypersensitivity to drugs and other agents
€ Primary lymphatic disease
1 Hodghin s disease
2 Lymphosatcoma
3 Reticulum cell sarcoma
D Leukemia
Localized fymph node ¢nfargement
A fnfections
Syphilis
Tularemia
Lymphopathn venereum
Granuloma ingunale
Tuberculosis
Acute bacterial infection (staphylococeal streptococeal)
Fungus o1 parasites
Cat scratch disease
B Metastases from a malignant tumor
1 Axllary 1n breast carcnoma
2 Cervical in nasopharyngeal carcinoma
3 Supracl from lung or g
C. Congental abnormalities
D Diseases causing generalized enlargement may present with Jocal entarge
ments such as axilary or cervical glands in Hodgkn s disease

00 O A B W g
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nary tuberculosis and the resulting picture may closely symulate that
of a pmary lymphatic disease, such as Hodgkin s disease or ley
kemia It may be added that extensne tuberculosis of the lymph
nodes may compl other d such as sy {upus erythe
matosus or Hodgkin s disease

The nodes which are along the line of lymphatic dranage of 20
area of acute inflammation may attract greater attention than the
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primary site of mfection For example large inguinal buboes due to
the gonococcus may be found 1n the absence of obvious urethritis
Similarly n the ulcero glandular form of tularemsa and 1n the local
1zed lymphadenopathy of cat scratch disease the lesion at the portal
of entry may be so insignificant as 1o escape notice Scrofula 4 form
of tuberculous ademtis which was common prior to the routine adop-
tion of pasteurization of milk frequently had its origin m an unrecog
mized tuberculous focus i one of the tonsils As with mfections so
also with metastatic neoplastic disease the location of the affected
nodes may m itself lead to disclosure of the site of the pnmary
growth A hard node concealed behind the left clavicle (Virchow
node) may be the only physical s1ign of a carcinoma of the stomach
Nodes 1n this same region may also harbor metastases from an un
suspected pulmonary carcmoma Metastatic mvolvement of the cer
vical nodes may be due to 2 small nasopharyngeal carcmnoma which
has caused trivial Jocal symptoms and which may be detected only
b pharyngoscopic 1on
The physical charactenistics of enlarged Iymph nodes may have as
great diagnostic sigmificance as their location When the enlargement
15 due to an acute inflammation of the node the overlying skin may
be warm and red and the node may be exquusitely tender The nodes
of sarcoidosts and of chronic leukemua are firm rubbery and non
tender whereas those of acute leukenua tend to be softer and may
be moderately tender With tuberculous adenstis the nodes are usu
ally firm and have a tendency to adhere to one another and to the
skin and other neighboring structures They may become fluctuant
and eventually discharge their necrotic contents In Hodghin s dis
ease the nodes even when greatly enlarged remamn as discrete rub
bery misses without attachment to other tissues Lymph node con
taiming metastatic carcinoma have a degree of hardness which with
slight exaggeration may be described as stony A sumilar stony hard
ness may be noted 1n old tuberculous nodes which have become
fibrosed and calaified A roentgenogram of the involved area will
reveal the calcium deposits
The cause of the lymphadenopathy 15 Ity disclosed by the
associated findings a leukemic blood picture the characteristic
lesions of sarcoid m the small bones of the hands the discovery of
LE cells positive bacteriological cultures or 1 1 tests
However tn many the final diag depends upon lymph
node biopsy Thus should not be too long deferred 1f the diagnosis 1s
m doubt When nodes are selected for biopsy 1t 1s best to select a

4
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large one, and preferably more than one should be exammed In
guinal nodes and nodes which have been 1rradiated should be avoided
1f posstble All portions of the excised tissue should be examined
since the significant lesions may be confined to a relatively small
area while the remamder of the node may show only hyperplasia

Splenomegaly

The spleen has long been considered a rather mysterious organ
1t has a complex structure and there 1s no doubt that 1t performs a
variety of functions yetits presence 15 not essential to the maintenance
of health Tt 15 involved 1n 2 number of diseases and when mvolved
1t may become enlarged to a varable degtee However 1n some of
the diseases 1 which the spleen appears to play an important role
there may be no detectable splenomegaly Thus 1s true of the syn
dromes charactenzed by hematopema (thrombocytopema neutro
penia hemolytic anemua, panhematopema) Absence of chnieally de
tectable splenomegaly 1s the rule in idtopathic thrombocytopenic
purpura

The history the physical exammation and the routine laboratory
studies will serve to establish the diagnosis 1 many cases m which
the promment feature 1s splenomegaly but 1n the more complicated
problems other tests may be of value such as blood cultures sero
logical procedures sternal marrow exammnation tests of hepatic func
tron and roentgenological studies As 1 all other situations search
for and proper mterpretation of any assoctated findings are of vital
importance The coexsstence of lymphadenopathy hepatomegaly
Jaundice or ascites wall serve to narrow down the posstbilities The
diagnosis of a number of diseases which may be associated with

pl galy such as leuk pernicious anemia congemtal hemo
lytic scterus and others can be readily made by approprate studies
of the peripheral blood

In palpating the abdomen to determine the stze of the spleen good
relaxation 15 essential This may often be obtamed by having the
patient place his left hand under the left flank thus rassmg this side
of the body a little from the bed Gentle palpation mus be carried
out, or the edge of a soft spleen such as that scen 1n typhoud fever
may be mssed If the spleen 1s very large its edge may extend well
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down 1n the left lower quadrant or be below the liac crest There
fore palpation should begin with the hand low over the abdomen
and working upward toward the left flank as the examnation pro
ceeds Palpation of the splenic natch 1s helpful 1a dentification Aus
cultation should always be carried out to detect a brmnt or friction
rub Numerous other masses appearing on the left side of the abdo
men may be difficult to differentiate from spleen A large kidney may

Table 14  Causes of Splenomegaly
I Infections
A Acute mfections with acute splenic tumor (typhoid feser tularemua,
typhus commumicable diseases etc )
B Subacute and chronic infe endocardiis
syphubs histoplasmosis brucellosis etc)
C Parasitic diseases (malaria kala azar hydand disease etc)
II Congestive splenomegaly
A Portal hypertension
1 Currhosis of the liver
2 Banu s syndrome
B Thrombosis of splenic or portal veins
C External pressure on splenic or portal vems by glands tumors etc

I Blood dyscrastas
A Anenuas (due to bone marrow rep P anemua hemoly
anenyas etc)
B Polycytherma
C Leukemia
D Prmary splemic and (hyp

P P P

IV Due to presence of abnormal tissue hemorrhage collagen vascular disease
A Granulomatous diseases (Hodgkan s disease lymphesarcoma sarcoido-

s15 retseulum cell sarcoma ete)

Malignant tumors

Lipodystroptues (Gaucher s disease etc)

Bentgn tumors and ¢ysts

l.}n:ylmdosxs

p hage (nyury
Serum sickness
Systemic lupus erythematosus

nQMmpaw

descend with respiration but 15 situated more deeply and does not
usually have a firm edge In doubtful cases pyelograms should be
made Other conditions to be distingmshed are pancreatic cyst
tumor of the splenic flexure or stomach ovaran cyst omental mass
with tuberculous peritomtis mesenteric cyst retropenitoneal tumor
and neoplasm of the adrenal

Once the mass has been definitely 1dentified as spleen then 1ts
relative size 15 an important aid in diagnosis Massne enlargement
of the spleen 1s most common 1n leukenuas of the chronic type The
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organ may reach large size in chronic malara and occastonally m
certam types of lymphoma In the younger age group it may be quite
large tn cases of congestive splenomegaly with portal hypertension
Rarely hemorrhage beneath the capsule will produce a massive tumor
this may occur m mfectious mononucleosis or after trauma In some
of the fipoidoses such as Gaucher s disease the very large spleen may
be a source of discomfort to the patient

When the spleen 15 only moderately enlarged then the problem it
diagnosss 1s greater At some stage 1 all of the diseases mentioned
above the organ 1s not very Iarge and in numerous other diseases &
never exceeds moderate size In the latter class fall the vanous wfec
tions associated with acute splemc tumor The lymphomas may st
ulate an infection and there may be only moderate enlargement of
the spleen without any inicrease 1n size of the superfictal lymph nodes
A practcal pomt to remember is the entargement which may take
place in the spleen when 1t 15 the seat of extramedulfary blood forma
tion as in cases of progressive myelofibrosis

During recent years a great deal of attention has been devoted to
the relationshup of the spleen to the bone marrow and the vanous
elimicat syndromes desiguated as  hypersplerssm  In certam of these
syndromes although the hematologic abnotmaltty may be sestored
to normal by removal of the spleen that organ 18 not the seat of any
recognizable disease Thus s the squationn so called  promary kyper
splemism  Similar changes m the hematologrcal picture may follow
wvohement of the spleenina variety of acquired diseases-—so-called

ondary hypersph These cond have been divided by
Von Haam and Avny mto six groups
[ORe tve sph 1y ncluding Banti s syndrome and 2¢

gured hemolyne scterus.

(2) InBltrative splenomegaly as sHustrated by the xanthomatoses

(3) In chronic lenkemia there may develop an acute hemoblastic
splenomegaly without evidence of exacerbation of the disease
sn other respects

(4) Splenomegaly secondary to chrome afection such as tuber

culosnis and syphilis
(3) The rare of neoplastic mvolyement of the spleen
{€) Spl ly dary to prog myelofibros:s

The lymph nodes and the sp!ercn as has been pomted out are
tmvolved sn many dissases Their enlargement may constitute the only
objestive indings which can serve as a basts for analyzing the disg
nosue posstbilities



Hlustrative Cases

I

(4308110 Adnutted Jan 3 1946
Biopsy of lymph node Jan 21 1946)

Tuis 62 year old farmer was admitted because of fever and enlargement
of lymph nodes He had been studied 1n 1943 because of severe epistaxs
Examination revealed bemgn prostatic hypertrophy The blood serologic
test for syphilis was negattve hemoglobmn was 10 gm  lenkocyte count
9900 with 73 4 polymorphonuclear cells bleeding and clotting time were
normal urinary sediment showed an occasional white blood cell

In December 1945 five days after extraction of three tecth he developed
cramps 1n the leg muscles They spread to hus shoulders arms and other
muscular groups and were progressive 1o severity Two weeks later he
noticed a swellng 1n the cervical region which fluctuated rapidly 1n size
and was tender An eruption appeared on hus back and shoulders and
spread to hus arms legs and feet These lestons were tender to touch He
noticed fever and anorexia There was generalized weakness and the
muscular cramps continued For several months ke had had a gnawing
pain 1 the epigastrium with eructation of gas and regurgitation Food
1 d this fort as did hydroxid:
PHYSICAL EXAMINATION on admission T 1018 P 112 BP 120/70

There was no jaundie pallor or edema There was an erythematous
papular eruptson most marked over the back and arms The Jesions were
confluent over the back but discrete over the extremities It burned but did
notitch There was generalized enlargement of the lymph nodes including
the cervical axillary and inguwnal areas The lungs were normal The
heart sounds were distant the rhythm was regular The penipheral arteries
were thickened The liver was palpated 3 cm below the costal margin
The spleen was not enlarged The Joints were all tender to touch as were
the muscles The reflexes were sluggish
COURSE IN THE HOSPITAL On the fifth hospital day the rash was
disappearing The temperature which was elevated duning the first four
days gradually fell to normal
LABORATORY DATA Hemoglobin was 139 gm  hematocnt 40
icterus index § leukocyte count 5000 to 7 150 wath 105/ juvemle neutro-
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phuls 444 seg 4 phils 25% phals 11% lymphocytes and
A ytes A second diffe 1 showed 319 cosmophils Sk test
with trichina antigen was pegatne Gastrowmntestnal senes showed no
orgame lesion 1 the esophagus stomach or duodenum
SUBStQUENT COURSt  The patient was discharged on January 1 and
readmitted on January 18 The rash had disappeared but the fover
promptly returned The day before admission bus temperature was 103
Re-examnation showed no eruption edema cyanosts or jaundies Allthe
superficial lymph nodes were enlarged firm and fender The Iner was
palpated Farther notes described a complete cervical collar of nodes up t0
2 om i dumeter The axiliary nodes were kuge A splemc edge was felt
2 em below the costal margm The temperature pradually fell He was
sent for lymph node baopsy On this admusston leukocyte count was 3680
with 34 segmented newtrophils 23% juvende neutrophuls 277 eosno-
plals 26, lymphocytes and 6% monocytes Platelets were 160000 and
blood culture showed no growth He died a few days after the biopsy
was taken

DiscussioN The outstanding features were fever a transtory
skm eruption generalized lymph node enlargement hepatomegaly
and splenomegaly The differential diagnosis revolves about a large
group of diseases in Whch all of these manifestations mght be pres
ent Certatn diseases such as syphilis tubercalosis and sarcoidosss
seem unkikely The blood serologic test for syphilis was negative and
no mucous membiane lesions were present to suggest secondasy syph
this  Fuberculosis vtk symmetrical enlargement of the lymphatic
structures may occur but 1s exceedmgly rare at this age There was
no evidence of pulmonary tuberculosis The rapidity of onset of this
siness the type of eruption and the masstve size of the glands would
be agamst sarcordosis

8 1 elderly mdividuals There
was no evidence of oropharyngealinvolvement whach 1s so promanent
2 mamfestation 1n this dlaess The exanthem usually resembles that
of measles or of another of the acute mfectious diseases No abuor
mal Iymphocytes were seen 1 the smears We know that thus discase
ended fatally wiich almost never occurs 10 uncomplicated mononu
cleosis although supture of the spleen has been reported At this
patient 5 age one must consder merastatic neoplaste disease but 1o
primary tumor was discovered Generalized adenopathy of this degee®
would be most unusual althongh 1t has been described with carcinoma
of the lung and of the stomach
There are left the follonng possibihitses which nced more detarled
deration {1} acute fymphatic beuk (2} tympt of euther
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the Hodgkin s lymphosarcoma or reticulum celt sarcoma type (3)
acute dermatomyositis (4) acute lupus erythematosus

Acute leuherma 15 a rapidly fatal disease which frequently starts
with symp suggesting inf develop of a leukoblastic
blood picture and a hemorrhagic tendency There may be extreme
prostration weakness high fever varying degrees of lymphadenop
athy hepatomegaly and splenomegaly and gastrointestinal disturb
ances such as anorexia vomiting and diarrhea Tenderness over the
bones may be associated with symptoms suggesting acute arthritis
Leukemic mfiltratton of the skin occurs but would hardly regress 1n
as short a period of time as did this eruption With such rapid devel
opment of node enlargement, more definite changes would have been
expected 1n the peripheral blood although this does not occur
vanably

Hodghins disease usually begins with localized swelling of one
group of nodes ordinanly those 1n the neck before the others en
large There 1s often enlargement of the spleen and 1n the course of
weeks or months d ad hy may occur—especally
marked i the axillary and mediastinal regrons There 1s rarely an
acute onset with almost simultaneous enlargement of all of the super
ficial nodes Skin eruptions of the so called 1d type which are non
specific and not associated with actual cutaneous infiltration may
occur They are maculo papular or urticanal 1n type or may even be
bullous or vesicular Early 1n the disease there may be a lympho
cytosts and often eosmophtha particularly when there 1s necrosis 1n
the lymph nodes Under such circumstances the nodes may be tender
as they were n this case There may be little or no chinical distinction
between lymphosarcoma and Hodgkin s disease Lymphosarcoma 1s
especrally hikely to affect the medrastinal glands and splenomegaly 1s
the exception rather than the rule Some cases termunate fatally
within a few months Sp periods of qi may occur
during which a large group of nodes may disappear almost com
pletely This patient s nodes supposedly fluctuated :n size at the be
ginning of the illness In general the nodes form larger mas ¢s than
m the Hodghin type of lymphoma Large lymphocytes may be seen
m the peripheral blood suggesting the possibility of a true Iympho
sarcoma cell leukemma Such a state may be precipitated by x ray
therapy with the development of a fulminating disease picture In
view of the tendency of lymphosarcoma to tnvade the tissues it 1s
not surprising that some cells enter the blood stream This may have
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happened sn the present case In cases of resiculum cell sarcoma the
most common mamfestation 15 enlargement of the superfival ymph
nodes It should always be suspected when the nodes are panful
Also an acute fulmunating cowese 15 more frequent than i the other
types of lymphoma Abont 20 per cent of the patients hase involve
ment of the gastromtestinat tract, which msght account for the symp
toms descrbed 1o thas case However the liver and spleen are not
so commonly enfarged and cutaneous mamfestations are almost
unknown

Follieular Iy niphobl may be d m the early stages with
chronic son spectfic wnflammatory condsitons mvolving the tymph
nodes but 1t 55 well to remember that chrawc lymphadenopathy w
the adult 1s sarely due to non spectfic inflammation atone Follcular
tysmphobl 15 usually dered to be beragn but st may pro
gress to a malignant stage 1t 1s considered by some to be a form of
tymphosarcoma. It s most common 1n muddle aged and elderly ndt
viduals and shightly suore prevalent mn mea The onset ss usually
msihous and systemic symptoms are not common as m other types
of lymphoma Anemia does not develop and the leykocytic pctute
ss pormal Imolvement of the spleen 15 uncommon

The fast two d to be dered are sy m nature may
closely resemble each ather have protean manifestations and may
develop suddenly and run a fulmmnating course Acute dormatont) o
seny may be seen m older mndwisduals with a predilection for males
Muscular pams are common and cutapeous lesrons occur which i
the early stage mught be compatible with what this patient had
Lymphadenopathy 15 not as and rarely 1s as pronounced as
1w the other d d i E phiia may be present and the
chsease at onset may closely simulate trichmons In aeufe sy stemic
Iupus ery thematosus the skin lestons may be erythematous and mult
form 1 character as bese and may appear mternuttently Feser like
wise may be mtermittent There are pumetous mstances on £e.0td
s which the disease was precipitated 1n a fulmunating form by mmor
procedures such as dental extracton of bopsy Gastramtestnal
symptoms which may sumulae galbladder disease or pepuc uleer
occur frequently The Iner and spleen may be enlarged Lymphad
enopathy 15 usually oot as promsnent as 1o thus case but appears most
often 1 those cases developmg after munor eperative procedures
The nodes are usually tender Paws about joints are more common
than are muscular aches

£




ILLUSTRATIVE CASES 283

One must take into account the possiblity that the eruption was
due to some drug which the patient had been recerving and that the
eosmophilia was due to the skin eruption and not to any underlying
disease From the description the exanthem seems to fit the picture
of erythema multiforme Eosmophihia of this degree would be un
usual There was no history relating the onset of the eruption to a
specific drug

The nature of the eruption the tenderness of the nodes the mus
cular aches and joint tenderness the acute onset and the seventy of
symptoms tempt one to postulate that the patient had one of the
diffuse artenal d; such as sy lupus erytl How
ever the massive size of the nodes and the intermittency of the fever
are 1n favor of some type of lymphoma Furthermore fulminating
lupus erythematosus would be unusual in a male of this age

ANATOMICAL DIAGNOSIS (Autopsy No 19793) Lymphosarcoma
d lymph node Tumor 1n portal areas of hver and

partially replacing Malpighian bodies of spleen Great splenomegaly with
large areas of necrosis Benign rectal polyp Cystitis cysuca Shght chronic
pyehtis Chronie mfl Puruient bronct

The hilar and peritracheal nodes were large and pigmented The liver
was large and soft and the Iobulations were distinct At one side of the
common bile duct there were two large lymph nodes measuring 4 cm 1
drameter These may have pressed on the common duct causmg partial
occlusion of 1ts lumen The lymph nodes were soft and on section showed
a mottled brownish yellow color The spleen was large and firm and 1n
its mud portion there was a pearly yellow plaque Extending beneath this
to a distance of 4 cm was a large necrotic area Along the cardra of the
stomach near the lesser curvature there were two large lymph nodes
There were also small clusters of nodes found about the lower aorta
Microscopic sections showed this to be a lymphosarcoma but the type
was difficult to determme There was considerable pleomorphism but
numerous cells with indented nucle: suggested that the tumor was a mono
cytoma In addition there was everywhere phagocytosis of necrotic debris
m the cells In the spleen the normal architecture was still distinct and the
tumor seemed confined to the Malpightan bodies The large necroses were
10 tumor nodules The liver was peppered with tumor always onginating
1n portal spaces and extending imto the lobules
SUMMARY This 62 year old farmer developed severe muscle cramps
five days after dental extractions and two weeks later noted tender swollen
cervical lymph nodes which fluctuated in size A generalized tender

eruption d and he deseloped anorexia and fever with
generalized weakness lrmnonaluy and a gnawing epigastric pam The
ding features on were fever a transitory erythematous
papular eruption L had hy | and

g P patity P &
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splenomegaly The leukocyte count was normal or low and the differential
count on one occasion revealed a 25/ cosmophulia The nature of the
eruption the tenderness of the nodes the muscle aches, the fever and
the acuteness of onset suggested acute lupus erythematosus However the
massive size of the nodes the intermittency of the fever and the definite
hepato splenomegaly were more 1n favor of a lymphoma Autopsy revealed
LYMPHOSARCOMA with generaltzed lymph node enlargement, tumor in the
portal area of the liver and splenomegaly with large areas of necross



II

(#260029 First admussion May 11 1942 to July 9 1942
Second admission October 10 1942 Died November 8 1942)

‘Ts 46 year old Negro woman entered because of a drarmng mass 1n the
night axilla Tn 1932 she had had a polyarthntis In October 1932 she
developed secondary syphilis Irregular antisyphilttic therapy Was msti
tuted In 1937 afier skinmung a rabbit she developed a local ulcer on the
hand wath nodal enlargement along the arm and formation of a smus 1n
the night axilla The lness which lasted three months was accompanied by
cough dysppea prostration and fever

In Apnl 1942 she noticed a tender swelling 1n the right axilla which
grew to 6 cm 1 diameter Chlly sensations and a temperature of 103
followed Local compresses were begun and sulfathtazole given but the
leston grew worse The leukocyte count was 26 000 She was admutted
with a diagnosis of recurrent tularerma
SUMMARY OF FIRST ADMISSION The pateent had a temperature of
102° There was enlargement of the cervical nodes on the mght An ex
tremely large tender matted firm partially fixed mass of lymph nodes
was palpated 1n the nght axilla_The lungs were clear A systolic murmur
was heard i the mutrat area The left pupil was irregular and reacted
poorly to light The knee and ankle jerks were absent

The unne contained albumin a few white blood cells an occasional red
blood cell and a few granular and hyalise casts The hemoglobin was 11
gm leukocyte count 40 000 with 5% myelocytes 12/ juvenile n phl
65% d pluls and 14,4 Tymphocytes Blood serologic test
for syphilis was negatnye Three blood cultutes were sterile Agglutinations’
for Pasteurella tularensis were positive on two occasions 1 1 40 dilution
Brucella agglutinations and tuberculin tests were negatne Spinal flud
was pormal X rays of the lungs heart aorta esophagus stomach and
duodenum as well as of the cervical spine Wwere normal

The patient s temperature fluctuated between 102 and 104 On the 10th
day she had pain 1n the night chest and 2 pleural fiction was heard in the
nght axilla On the 14th hospital day she developed pain in the nght flank
The liver was palpated 4 fingerbreadths below the costal margin There
was rebound tenderness X ray of the chest showed elevation of the
diaphragm On the 30th hospital day laparotomy was performed There
were fibnn deposits on the lwer surface with an organzing pentoneal
exudate Liver biopsy showed small focal areas of necrosis The post
operative course was stormy with rise 1 temperature to 104 and in
leukocyte count to 70 000

285 ,
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From the time of discharge until August 31 the patient was seen pen
odwcally The night breast was enlarged and edematous with a
d orange appearance On October 6 a smus developed 1 the nght axilla
with discharge of moderate amounts of pus
SUMMARY OF SECOND ADMISSION At the final adaussion tempera
ture was 99 8 pulse 84 and respuations 24 with blood pressuee of 116/74
‘There was a chamn of large firm non tender lymph nodes along the poste
rtor surface of the night sternoclerdomastoid muscle On the right side of
the chest in the antertor axillary lwe about 3 cm below the clavicle there
was an uleerated area 3-4 cm n diameter from which purulent matersal
was draning The entire nght axilla was mvolved in thss massive abscess
There was pitting edema of the night breast, with swelling extending over
the nght chest and shoulder anterorly The lungs were clear The heart
was normal The deep reflexes were hypoactne

Lab y showed hemoglobin 12 5 gm  leukocyte count
27240 Unme normal Staphylococcus anreus was grown from the draming
abscess

The abscess was imoised and drawed with some improvement On
October 26 an enlarged gland hugh wm the nech was remaved for histological
exammnation (The report of the biopsy aud the subsequent course of the
tliness were not revealed to the discusser )

DIscussioN It seems clear from the distribution of the lymph
node enlargement that the whole process in this case was not due to
alocalinfection The pleuntis and also the abdormnal manifestafons
must have a logical explanation It 1s unlikely that the inadequately
treated syphilis or the tularemua could provide a satisfactory explana
tion of ths final progressive 1llness which led to death withun a pertod
of about eight months

The key mamfestation was the enlargement of the lymph nodes
The most hkely possibthties to be considered here are Jeukemia,
Hodghuns disease lymphosaccoma  sarcordosis and tuberculosts
However, secondary carcinoma 1s a possibility The prunary gronth
mught have been w any one of several areas mcluding tongue bp
nasopharynx, esophagus, or some distant site The most common
causes of unilateral enlargement of axillary glands are drainage ofn
fowal infection carcinoma of the breast, and lymphoma ot some type

All diseases mentioned could be accompanted by fever but some
formation mught be obtaned from consideration of the blood pie
ture showing a very high total white count and many young forms—
described as leukemord Lewkomoid blood pretures may be seen tn
certamn nf luding tubercul certaim sto such
as eclampsia severe burns mercury poisomung or following a severe
hemalyte reaction as after sulfonamide admumstration, m mahg
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nancy especially with bone and also 1n multiple myeloma
and Hodgkn s disease

The fragments of liver tissue which were removed at operation
showed scattered areas of focal necrosis This type of lesion nught
be caused by a vanety of diseases some of which have already been
mentioned such as tularemia actimomycosis tuberculosis and small
necrotic tumor metastases This lesion suggests the addition of one
possibility to the Lst in view of the history of polyarthritis the car
diac murmur the pleurisy and prolonged fever—systemic lupus
erythematosus Itseemsunhikely however that this could account for
the striking local glandular enlargement

In considering these possibilities 1t may be noted that in tularerma
a discharging sius may develop as long as 24 months after the acute
adenitis but here the interval was 60 months and i addition the ag
glutiation titre for Pasteurella tularensis was low Reactivation of an
old infection after this interval of time seems unlikely Actinomycosis
might be considered but this would be an unusual location for the
mitial ksion and one could not readily relate the occurrence of axil
lary and cervical enlargement 1n a disease which spreads primarily by
direct extension Tuberculosis seems unlikely One would not expect
such a severe systemuc reaction without more evidence of widespread
mvolvement The lungs were free of disease by x ray and the tuber
culin reaction was negative It seems more hkely that any infection
1n this case was a secondary factor and that some type of malignant
tumor was the primary disease

Leukemia seems ruled out by the failure of abnormal cells to appear
1n greater abundance the lack of any splenic or general lymph node
enlargement or a more significant degree of anemia As between
Hodgkin s disease and lymphosarcoma the latter seems more prob-
able 1n view of the localized nature of the lymphatic involvement and
the absence of splenomegaly

The final choice must lie between lymphosarcoma and some other
type of malignant tumor If this was a carcmoma the most likely
primary site was the breast The lung mught be suggested by the
pleunisy but there was nothing else to support the possibility From
the description of the progress of the aullary lesion and of the ulcer
which was present carcinoma pnmary site undetermimed seems the
best diagnosis

ANATOMICAL DIAGNOSIS (Autopsy No 18212) Peculiar tumor (non
1 ? Y N Iving night breast nght
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axilla and regional lymph glands metastases to supraclavicular lymph
nodes panetal pleura and lung Large sloughing ulceration m nght
axifa Fat mfiltration 1n renal tubules Lobular pneumoma Emaciation
Recent upper quadrant laparotomy, night old lower abdomunal scar
Operatwve removal of uterus tubes ovaries and appendix Small corneal
uleer, left Polyp 1n colon

In the left upper lobe there was a tumor nodule 1 ¢m 1n drameter There
was a large mass of tumor i the region of the breast on the nght It ex
tended through the fat and 1nvaded the muscle and a large mass from the
avila showed similar invasion The tumor was necrotic in places

This tumor was composed of rounded though srregularly shaped cells
that varied greatly 1n size and were not attached to each other In the
great vanation 1n size and shape of the nuclear masses and i the separate
ness of the cells the tumor resembled a monocytoma Some of the latger
cells were perhaps compatible with melanoma’cells There was only the
most delicate stroma to winch the cells bore little relation They were not
attached 1n Lines along the stroma framework
SUMMARY This 46-year old Negro woman entered because of 2
draimng mass 1o the nght axifla She had had secondary syphibs nade
quately treated at age 36 and ulcero glandular tularemra with the primary
lesion ‘on a finger of the nght hand five years later Seven months before
death she developed a tender mass 1n the nght axilla with fever chully
sensations and Jeukocytosis She later developed pain 1 the night flank
and a pleural frction rub The liver became palpable and abdominal
tenderness with elevation of the diaphragm was noted At laparotomy
ihere were fibnn deposits over the Iiver and an orgamzng pentoneal
exudate The breast was enlarged and edematous with a peau d orange
appearance and a sinus developed n the nght axilla The final choice 11
differential diagnosis lay between lymphosarcoma and some other type of
malignant neoplasm At autopsy a peculiar tumor was found imvolving
the night breast and regtonal lymph nodes with metastasis to the supra
clavicular nodes and the left pleura and lung It was thought to be either
2 NON PIGMFNTED MELANOMA OT 3 MONOCYTOMA
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Chapter 10

FEVER OF OBSCURE ORIGIN

'HE MEASUREMENT of body temperature was one of the first
precise quantitative methods to be applied 1n the study of disease
Even before the occurrence of this important development the dif
ferential diagnosis of fevers had been for over 2 000 years a subject
of interest to ph The methods which have been
developed for the detection of specific mfectious agents and their
immunological products have done much to clarfy the subject
Nevertheless fever of obscure ongin 1s stil frequently encountered
and 1t may present some of the most challenging and vexing prob
lems that the climcian 1s called upon to solve The solution of some
of these problems has been rendered more difficult 1n recent years by
the mtroduction of therapeutic agents which may mask the true
clinical picture ether by causing temporary defervescence or by
inducing a febrile sensitivity reaction
In this chapter particular attention will be paid to those cases m
which fever persists for weeks or months without satisfactory explana
tion 1 spite of careful mnvestigation But before going on to a con
sideration of these cases 1t may be well to recall that low grade fever
1s ntot always of pathological significance The body temperature may
rise above normal during exercise or excitement particularly when the
environment 15 warm Almost every practicing physiczan has encoun
tered at least a few patients who appear to be 1 perfect health but
whose temperature 5s repeatedly found to be about one degree above
the normal average Reimann has apphed the term  habitual hyper
thermia to a group of patients usually young females who exhibit
over a pertod of years shght elevations m temperature up to 1005
As 1 the study of other conditions 1t 15 helpful to make a sys
tematic approach to the differentiation of obscure fevers The causa
tve factors are so varied and numerous that 1t 1s difficult to con
291
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struct any fully mclusive practical classification of febrile diseases
A relatively sumple classification of the causes of fever 15 shown 1n
Table 15

Table 15  Causes of Fever

1 Bacteremta
A Staphylococcus
B

g ep Saecahs)

P
C Coliform group
D Others

H Localized infections
A With abscess formation such as

Suppurative pylephlebitis

Appendiceal abscess

Renal carbuncle

Hepatic abscess

Subdiaphragmatic abscess

Empyema

Psoas abscess

Bram abscess

Lung abscess

Peninephric abscess elc

B Without abscess formation such as

Encephalitis

Menungitis

Pneumonitis

Hepatitis

Cholecystitss

Pancreatits

Colstis

Phlebitis etc

111 Specific infectrons such as
A Typhoid and paratyphoid fevers
B Ruckettsial infections
C Tuberculosis
D Syphilis
E Tularemma
F Brucellosis
G Tetanus
H Histoplasmosis
I Malama
I Amebasis
K Bacternal endocatditis etc

—
SoouauvbiLN-

0O LB W N

IV Toxic and allergenic agents
A Allergentc drugs (sulfonamdes penicilin 1odides etc)
B Foreign proteins (hotse serum efe)
C Bacterial products (typhotd vaccine etc)
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D Products of tissue death
1 Myocardial mfarction
2 Pulmonary infarction
3 Gangrene of extremuty
4 Necrosis of tissue elsewhere with sterile
5 Accumulation of blood 1 hody cavities or intestinal tract

<

Diseases of the blood formng organs and lymph nodes
A Leukerua

B Iafectious mononucleosis

C  Aplastic anema

D Pernicious anemia

E Lymphomas

VI Malignant tumors
A Carcmoma of the lung and pleura
B Hepatic carcinoma
C Hypernephroma etc

VI Mesenchymal or collagen diseases
Rheumatic fever

B Rheumatod arthritis

C Systenuc lupus erythematosus
D Penarterstis nodosa

E Dermatomyositis

>

Fever may appear 1n numerous other conditions such as heart
failure hyperthyroidism heat stroke and cutaneous disease or con
gemtal absence of the sweat glands with resulting disturbance of
the normal mechamsms for dissipation of body heat The cause of the
fever 1n these conditions 1s usually obvious and 1n most instances the
abnormal temperature 1s not the central feature which calls for diag
nostic study

BACTEREMIA

It 15 now constdered good practice to obtam blood cultures 1n all
cases of protracted and unexplamned fever A single culture inoculated
on ordinary media does not always suffice Both acrobic and an
aerobic cultural conditions should be employed and the cultures
should be mcubated for at least two weeks to permut recogmzable
growth of the slow growing orgamsms such as the Bacteroudes group
It 1s preferable to obtam the blood for culture when the tempera
ture curve 1s approaching 1its daily peak or at several intervals dur
ing the day At least three cultures should be obtamed on different
days 1f there 15 good reason to suspect bacteremia

al b: 1s frequently overlooked owing to the diffi
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culty of cultivating the organism even when all of the precautions
mentioned above have been observed Gonococcal endocarditss may
give nise to a fulminating illness with frequent wide swings 1n tem
perature In some cases 1t may produce a charactersstic temperature
curve with two distinct tugh peaks on each of successive days But
the cases that are most likely to go unrecognized are those charac
terized by a relatively long apparently benign course, with low grade
fever and lutle or no leukocytosis Such cases are not uncommon
and they are most likely to escape attention 1f the gonococct have
lodged on normal aortic cusps

Whenever 1t 1s feasible and safe to do so the use of antibiotics 1n
cases of obscure fever should be withheld until after the blood cul
tures have been obtained Otherwise the correct diagnosis may never
bemade and the illness may continue and may even termnate fatally
before effective therapeutic measures can be nstituted Effectine
treatment may depend upon the 1solation of the organism and the
determination of its sensitivity to various antibiotic agents In cases
of unrecogmzed bactenial endocarditis small amounts of pemcillin
may rid the blood stream of the bacteria and there may be a long
delay before positive blood cultures can be obtamed and adequate
therapy nstituted

LOCALIZED INFECTIONS WITH OR WITHOUT ABSCESS
FORMATION

This relatively common cause of unexplained fever 1s familiar to
most physicians But even when one 1 fully aware of the possibility
and when fluctuating fever and marked leukocytosts pomnt strongly
toward a localized suppurative process 1t may be very difficult to
locate the site of the infection For example a permnephric abscess
may grow to relatively large size without causing pam ot other
localizing signs Its presence may not be discovered until 1t suddenly
ruptures into a neighboring structure Abscesses of the liver may also
escape detecion The primary type of bacteral liver abscess 1s usually
caused by an anaerobic streptococcus Amebic abscess of the liver,
occurring 1n the absence of symptoms of amebic nvolvement of the
colon may be a very deceptive cause of fever Infection of the urinary
tract 15 1 common cause of long-continued or recurrent fever €spe
cally in women This may be the case even though only a few pus
cells can be found 1n cathetenized specimens of urine In all cases of
unexplained fever unne cultures should be made If the cultures ar¢
negative and urinary tract infe 15 sl dered possibl pyelo-
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graphuc studies should be made Hydronephrosis with low grade in
fection may exist 1n the absence of pyurta and positive cultures
There 15 too frequently a tendency to attnibute long continued un
explained fever to so called hidden foc1 of mnfection such as chron
weally mfected tonsils or adenoids appendix or galbladder even when
there 1s no direct evidence of disease of these organs It 1s of course
true that local infections 1n these and other organs may under appro
prsate circumstances give rise to fever But in the absence of evidence
of local disease 1t 15 rarely desirable to excise organs or tissues 1 the
hope that this may be the solution to the problem mn hand For
example penidontal abscess may be the cause of unexplamed fever
and when such an abscess 1s discovered 1t should be attended to
On the other hand 1t 1s rarely beneficial to resort to multiple dental
extractions 1n the absence of demonstrable suppurative disease

SPECIFIC INFECTIONS

‘When the characteristic mamifestations of a specific infection have
reached full development the diagnosts usually presents no serious
problem However in the early stage of the infection or when the
manifestations are atypical many problems may arise For example
although the characteristic manifestation of meningococcal mfections

15 gitts the early festations are those of a bacteremua and
the disease may run 1ts entire course and may even termunate fatally
without the develop of geal symp Syphilis may occa

sstonally be manifested by fever in the absence of any specific evidence
of the infection On the other hand one should not be musled 1nto
attnibuting fever to syphilis merely because of a positive serologic
test False positive tests for syphilis may be encountered 1n the course
of other febrile diseases The effect of a therapiutic test with potas

sium rodide may be the only means of assessing the valdity of the
dragnosis Of all the chronic infections tuberculosss 1s most frequently
disgmised as an obscure fever Efforts to demonstrate the tubercle
bacillus exther by direct smear or cultural techmques are usually un

rewarding m thus type of case On the other hand the intracutaneous
tuberculin test may provide valuable mformation A positive test 1s
of diagnostic value only 1n infants and young children but a negatsve
test 1s of value 1n excluding tuberculosis m patients of all ages If the
test 1s performed with mncreasing concentrations of tuberculo protein

persstently negative results provide strong evidence that the fever 1s
not due to tuberculosis There are exceptions to this statement par

ticutarly 1n older individuals Brucellosis although not a common
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disease 1 all localities must always be constdered among the specific
infections The diagnosis may be difficult to establish Repeated blood
cultures may be made It may be helpful to obtamn cultures several
times durtg a single 24 hour period The brucella agglutination test
may yield valuable information but 1t 1s important to be sure that
the antigen 15 a sensitive one and that due consideration has been
given to the prozone phenomenon It has been stated that of the
specific mfections brucellosis 1s the least likely to be associated with
significant elevation of the erythrocyte sedimentation rate The ty

phodal type of tularemta may be very dfficult to diagnose The fack
of a hustory of direct contact with rabbits should not be given too
great weight for there are many other known vectors When the fever
1s accompanted by signs of bronchopneumonia and deep 1ntoxica

tion tularemia should be suspected Typhoid fever once a senous
epidemic disease of urban populations, has almost been elimuwated
from our cities by improved methods of hygiene It 1s now most fre

quently encountered 1n rural areas where sporadic cases may go un

recogmzed until serious marfestations develop Malaria which was
also a common cause of obscure fever i former years, has now been
virtually eliminated in large sections of the country However recur

rent malaria 1s stifl seen among military and evilian personnel who
have served 1n endemic malanial areas It may also be encountered

chiefly in sea ports among drug addicts the so called “matn line
shooters who through use of a common syringe, pass the organ

1sms from one individual to another

TOXIC AND ALLERGENIC AGENTS

Many drugs now 1 common use chiefly the chemotherapeutic and
antibiotic agents may give rise to a febrile reaction It 1s known that
even such a sumple substance as 1odine may unite with body protemns
to form a complex which 1s antigenic 1n nature Many of the more
sertous febrile reactions to drugs have the chinical characteristics of 2
hypersensitivity phenomenon The resulting anatomical changes may
be those of peniarteritis nodosa Since 1 the treatment of complex
chinical problems several drugs may be admunistered simultaneously
or in rapid succession 1t 1s often extremely difficult to determine
which agent has been responsible for the reaction

The classic example of a febnle hypersensitivity reactron 15 the
serum disease which follows mjection of horse serum Dcpendmg
upon the sensitsvity of the mdividual there ts usually a delay of 5
to 10 days between the injection and the onset of the hypersensitivity
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phenomena These may take the form of fever accompamed by
urticana or other types of eruption lymph node enlargement joint
pamn and swelling simulating rheumatic fever, and a wide vanety of
other mamfestations A helpful gide to diagnosis 1s localized inflam
mation at the site of the original serum njection The local reaction
whichis red 1ndurated painful, and pruntic may precede the general
1ized reaction and may be mustaken for a subcutaneous abscess
Serum disease may exhubit a sertes of remussions and relapses for
several weeks

The febrile reactions which follow the 1njection of certam bacterral
products such as typhotd vaccine are not of the delayed serum
disease type There 1s a local reactton usually within 12-24 hours
accompanied by fever which rarely lasts more than 48 hours

In the delayed anaphylactic hypersensitivity reaction which 1s the
most common type seen with vanous therapeutic agents such as penr
cillin the sensitization may have occurred months or years previously
In this event readmumistration may produce a reaction 1n a matter
of hours rather than days The febnle reaction may be the only
detectable clmical evidence of the allergic response

Febrile reactions varying 1n intensity from mild to severe may
result from the death of tissue and absorption of degradation prod
ucts A famaliar example of this 1s the fever which accompanies myo
cardial infarction Likewise the accumulation of blood in the tissues
or body cavities may provoke a febrile reaction High fever often
fluctuating 1n type may occur i patients when old blood has accu
mulated within the gastrointestinal tract following a hemorrhage

DISEASLS OF THE BLOOD FORMING ORGANS
AND LYMPH NODES

The more severe types of anemua are frequently accompaned by
fever Thus 1s particularly true in permicious anenua and sickle-cell
anemia during relapses and in aplastic anemia In cases of leukemia
myeloma Jymphosarcoma and Hodgkin s disease there may be no
clintcal manifestatton other than fever The successive waves of fever
seen 1n cases of Hodgkin's disease so called Pel Fbstein fever may
simulate the undulant fever of brucella infections In both Hodgkin s
dlsease and lymphosarcoma fever may precede by many months the

lop of palpable glandular or splenic enl! In cases
of Hodgkin s disease tn which the abdommnal lymph nodes are pr1
marily affected the illness may run its entire course as an unexplained
fever
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MALIGNANT TUMORS

The unportance of fever as a mamfestation of mahgnant tumors
seldom recerses the emphass which 1t deserves Tt 15 of practical si,
nificance that fever may accompany prumary growths and s not
always to be taken as an mdication of metastasis or secondary nfec
tion An example of this type encountered some years ago was that
of a young man who had a fong continued tugh grade fever The one
poswive physical findng was a moderatelv enfarged spleen The diag
noses eatertamed wcluded vanous types of wfections lymphosar
coma and Hodgkin's disease The spleen was removed at operation
and the enlargernent was found to be due to a pnmary sarcoma Fol
lowing the operation the fever subsided The patient sub equently
died of a postoperativi. compheation At autopsy no tumor metas
tases could be found Certam types of tumors are parhcularly Iikely
to produce feser Thus 1s true of growths onigmating in the pleura and
lungs and of those ansing 1 the Iner and bibary tract Tumors of
the kadney winch are frequently dificult to discover bevause of thewr
hidden position, may give no mdication of their presence other thas
fever

In some cases the fever associated with neoplasms may be accom
panied by quite marked elevations 1 the leukocyte count and an
cosmophiha In a case of long continued unexplamed fever with
fenkocyte counts runmng up to 40 000 antopsy disclosed an adeno
carcinoma ongmating w the tad of the panireas We have encount

tered several cases ot ¢ of the pharynx with spread 10
the cervical lymph nodes 1 which there was both a marked lesko
cytoss and a derable m the p ge of eosnoptl

MESENCHYMAL OR COLLAGEN DISEASE

There 15 generat famharity with the constitutional mansfestations
which often accompany rheumatic fever 1n the absence of chmeally
detectable mvolsement of the jomts or heart It 1s also well hnown
that systemic fupus erythematosus may run its entire clinnal course
to & fatal ter without the app of any lestons of the
skin In both of these diseases fever of hugh degree may be the present
ing sign and may persist for many weeks before other mantfe.tations
appear Penartertis nodosa has become increasmgly famltar as
cause of fever The fever may be accompanred by rather rapid loss of
weight and a leukocytosis Mamfestations which should Jead one ©
stspect periartentis are renal snvohement with hvpertension, eosint
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phita peripheral neurttis and asthma These may occur singly or 1n
vanous combinations

CHILLS

A chill may develop at the onset or durmg the course of many
diseases andats occurrence may have important sigmificance for diag
nosis As pomted out by Perera there 1s no clear cut separation from
the mmor degrees of shivermg and chilliness which may be due to
simular causes but the use of the term chill should be apphed to the
combination of a subjective perception of mward trembling or actual
cold and 2 usvally generalized involuntary muscle tremor visible as
an objective sign Chulls may be seen m almost any type of mfectious
process whether bacteral viral parasitic rickettsial or due to a
toxin but they are charactertstically associated with a period of rapid
and widespread invasion of the host As recorded 1n Table 16 a single

Table 16  Diseases Associated with Chills

I Duiseases in which a chill 1s often a pronunent symptom at onset
Lobar pneumonia
Tularemia
Leptospirosis
Influenza
Erysipelas
Bubonic plague
Acute hemolytic crisis
Osteomyelitis
Puerperal sepss
Typhus fever
1seases 1n which repeated chulls may occur
Septicemia
Abscess formation
Intermuttent biliary duct obstruction

Phlebatis (pylep pelvic P lateral simus throntbosis)
Subacute or acute bacterial endocarditts

Brucellosis

Rat brte fever

P P levkema hypernep
Repeated use of antrpyretic drugs m a patient with sustamed fever
Malaria
1 Natural vector
2 Human transmussion
a malana moculata
b man line shooter

=
“EEIATERIOwR Y S-S momMmgow >

chill 15 associated with many types of illness In those situations i1n
which muluple chulls develop as a result of the natural biological
cycle of the parasite spread of infection or the development of a
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‘
complication such as a localized abscess or blood stream imvaston
this complex reflex takes on a greater fi from the dp
of dragnosis

COMMENTS ON DIAGNOSTIC METHODS

Since the accurate diagnosts of febrile diseases mvolves the use of
many laboratory procedures it seems appropriate at this pomt to
comment upon the mterpretation of laboratory data In no other
field of medicine 1s 1t more important to have a clear understanding
of the lunitations of the techniques employed As a prume considera
tion no laboratory method can be expected to yreld trustworthy re
sults unless 1t 15 subjected to frequent tests of accuracy Samples may
be mixed media may become contamunated and standards and
stamns are subject to detertoration Scientific data are usually con
sidered to be unacceptable unless determunations are performed m
duplicate or triphicate Multiple determunations are usually not feas
1ble m clinical laboratories and for this reason the reported results
cannot always be trusted unless they are confirmed by subsequent
test If the finding 1s of crucial sigmificance—as 1t 15, for example 1
the case of a positive serologic test for syphilis—repetition of the test
15 obligatory

Even when the technical performance of laboratory tests 1s above
reproach, their iterpretation requires experience and judgment For
example the mterpretation of agglutmation reactions 1n these days
of multiple prophylactic’vaccinations requires both judgment and a
thorough understanding of immunological principles In attemptiog
to arrive at a diagnosis of brucellosis one must be aware of the
sigmficance of the prozone phenomenon and of the deceptive nature
of the skin reaction tobrucella antigen Further one must realize that
n order to recover brucella from the blood 1t may be necessary to
make blood cultures at frequent wmtervals even at hourly mtervals
for a period of several hours

The use of therapeutic tests 1s of Iittle diagnostic value unless the
tests have been properly timed and have been planned in such a way
as to yleld a convineing result Therapeutic tests should not be at
tempted until after the basic diagnostic studies have been completed
If bacterial endocarditis 15 suspected multiple blood cultures should
be made before the therapeutic test Examples of febnle diseases 11
which therapeutic tests may be required are Syphilis and dmebic Iner
abscess To arrve at a diagnosis of syphulis the test should be made
with potassium 10dide or arsencals Syphiliic fever would also be
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expected to respond to pemecillin but the defervescence would be of
no diagnostic sigmificance owing to the broad spectrum of actvity
of this antibiotic agent The response of the fever to administration of
emetine m cases of amebic abscess of the liver 1s one of the most
helpful and clear cut therapeutic tests available

The decision on whether to employ bropsies or exploratory lap
arotomy as diagnostic procedures also requires experience and good
judgment Aspiration of sternal bone marrow 15 a simple procedure
and 1t may yield valuable information particularly m disclosing the
presence of abnormal cells However 1f one wishes to determune the
state of activity of the bone marrow a surgical biopsy 1s much less
likely to give musleading information than 1s an aspirated specimen
Exploratory laparotomy should be employed only after other diag
nostic methods have failed to solve the problem When the bacterio
logteal and serological studies have yielded negative results when 1p
propriate therapentic tests have been nejative when biopsies of the
bone marrow and accessible fymph nodes fail to give a clue and
when x ray studies of the Tungs and bones disclose nothing of sigmifi
cance the cause of the fever 1s usually Tuberculosis "Hodgkin s dis
ease or Tymphosarcoma one of the collagen diseases or a hidden
neoplasm In all of these conditions the active focus may be con
cealed within the abdomunal cavity or 1n the retroperitoneal area An
exploratory laparotomy may afford the only chance of making a
diagnoss early 1n the course of the disease Otherwise one may lose
the opportumty to carry out effective treatment Exploratory lapa
rotomy may disclose unsuspected acute inflammatory lesions as well
as the chronic diseases mentioned above For example cases of
biliary tract disease have been described 1n which intermittent fever
was the only symptom There was nerther jaundice nor pain and the
cholecystograms revealed no stones Nevertheless an exploratory
laparotomy disclosed calculi in both the cystic and common bile ducts



Tustrative Cases

I

(441106 Adnmutted Jan 9 1932 Died Jan 16 1932)

Tais 25 year old white male was admitted complaiung of clulls pain 18
the epigastrium and fever In June and October 1931 he had attacks
simuiar 1o the one described 1o the present tliness but between these epi
sodes he felt well The first attack of pan came on after eating Sausage
and sour potatoes He felt a husle sick after thus and the followmng day had
severe cramphike pasn 1 the epigastrium which doubled lum up The pan
was aggravated by respieation

On January 2 1932 he developed a severe pamnt i the eprgastum
ikened toa ball of gas It was aggravated by respuation and he detel
oped cough with yellow sputum He was anorectic and canstpated
Vomiting was mduced for relief of pam On Jonuary 3 and 4 he felt better
with fess pasn which however recurred on the mght of the 4th only 1o
?_ubsxdc agam On that day he had a severe chull and from then on noted
ever
P&stcu EXAMINATION on admisson T 106 P 124 R 23 BP
100/55

The patient was perspinng profusely He had numerous herpetic lesions
on the hips Over the hands and n the Jeft axllary fold as well as on the
back were small reddish ateas with a central hémorrhagse spot and 88
areola which faded on pressure Fundi showed blurnng of the disc margits
The heart and lungs were normal There was no lymphadenopathy The
abdomen was symmetnical There was tenderness on pressure high the
epigasterum an the mud fine The tiver was palpable at the costal margi?
The spleen and kadneys could not be felt and no masses were made out
The genitalia were normal Rectal examunation showed no abnormakities
and neurofogical examunation was normat
COURSE ¥ THE HOSPITAL  The temperature fell raprdiy to 101 and
on the second day rose agaw to 105 On the third day it went from 100
10 103 and for the next six days was normal nsing agam to 104 on the
day of death The whete cell count semarned at 15 000-16 000 He vomted
bile staned material severs} times datly He was ictene Epigasine pait
was sntermuttently present On January 15 he looked more ictersc and ha
ohguna He was irrational and the biood pressure was 88/42 Tenderness

02
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developed 1n the right flank 1 addmon to that 1n the epxgastnum and he
complained of shoulder d fluctuation
was described 1n the night cosmvenebral area on Januarv 16 he was
comatose with acidotic resp s 2ml of
urine loaded with casts
LABORATORY DATA Blood serologic test for syphilis was negative
hemoglobin 85 /4 leukocytes on admussion 55 000 with 96,/ polymorpho
nuclear cells 3% myelocytes Urne had a specific gravity of 1020 acid
reaction albumin 1 plus occastonal white cell no red cells occasionat
granular cast Blood culture stenle Unne culture stenle Stool normal
Nonprotein mitrogen (Jan 11) 42 mg 4 sugar 117 mg 4 bilrebm 2 3
mg?/ On January 15 nonprotetn mtrogen was 132 mg % van den Bergh
prompt biphasic with total 44 mg / sodmm chlonde 360 mg &/

X ray exanunation of the chest on January 11 showed lungs clear On
 ray of the abdomen 1t was thought the left kidney might be a httle larger
than normal but there was no evidence of calculus

DiscussioN A number of physicians saw this patient and all
were mpressed by the fever and mtense leukocytosis as well as by
the paucity of physical alterations which might ndicate the nature of
s iliness The diagnosss must depend on proper interpretation of the
mamifestations described and particularly on the course of the illness

The outstanding features of this case were chills fever leukocyto
sis vomting abdomunal discomfort at first intermuttent and then
continuous jaundice and finally anemia The only evidence of local
1zation was afforded by the epigastnic pain wiuch had occurred
several episodes over a pertod of six months and had been both the
mitial complant and a recurnng manifestation of the final 1liness
It would seem that the diagnosis should provide a satisfactory ex
planation not only of the last bref llness but of the recurring episodes
which preceded 1t

The only blood culture which was made was not wmoculated on any
special media so the fact that 1t was stenle does not exclude bac
teremia In view of the repeated attacks over a period of 6 months
1t would seem unlikely that this was t 1y a recurrent
but there may have been blood stream 1nvaston 1n the final stages of
the illness

Tn view of the recurrent symptoms one must strongly consider
gastnic or duodenal ulcer with final perforation and a localized ab-
scess 1 the right upper quadrant appendicitis with the devel
1n the final attack of pylephlebitis or a laver abscess gallbladder dis
ease with empyema or a walled off perforation with infection outside
of the biliary tract or extending into the liver acute pancreatitis
renal carbuncle mtermuttent obstruction of the ureter due to some
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the vessele was there any thromboss of the mesentenc vems or of the
man portal vern or its larger extrahepatic branches In the hver it was
possible to demonstrate thrombosss of the branches Tt seemed clear that
the production of the abscesses m the liver was due to mfection reachmg it
by way of the portal vein

SUMMARY This 25 year old white male had two attacks of epigastre
pain with vommting during the 6 months before admussion One week
before a sumdar pmn developed but abated and two days later be hada
chill following which there was bugh fover On examunation he had fever
fabial herpes wterus hemorrhagic spots on the arms and back blurnng
of the optic dises tenderness on pressure fugh m the epigastrum and a
palpable kver at the costal margms Thete was persistent leukocytoss with
siuft to the left He later developed hypotension oligura and uremun It
seemed most bkely that the final illness was due to APPENDICITIS
and PYLEPHLEWITIS WITH LIVER ABSCESSES Tius was confirmed at
autopsy



II

(3£228257 Admutted December 26 1945 Died January 9 1946)

Tuis 23 year old Negro housemard was admitted with dyspnea nausea
and vomiting She first noticed dyspnea on exertron in 1938 and was told
that she had 2 leaky heart In May 1941 she became pregnant Physical
examnation at that time revealed a vigorous precordial impulse 1n approx
mately normal position A defimite presystolic thnll was present at the
apex the first sound was accentuated there was a presystolic erescendo
rumble and a hugh pitched systolic murmur loudest 1n the left antenor
awllary hne Over the base there was a loud blowmng diastolic murmur
maximum 1n the second left mterspace and transmutted down the left
sternal border The pulmonic second sound was ncreased 1 mtensity The
pulses were collapsing 1 quality The Wassermann test was negative
X ray of the chest showed mncrease 1n the transverse diameter of the heart
the left border was straight with promunence in the region of the pul
monary arteries The lungs were clear The pregnancy terminated in
delrvery of a normal child During the next few years there was hittle change
1n the patient s condition

During 1945 there was an increase 1n her dyspnea Early in December
1945 she began to have some nausea and vomiting Her heart was found
to be larger than before and the unne showed large amounts of albummn
PHYSICAL EXAMINATION on admission T 1002 P 100 R 24 BP
140/90

The patient looked only muldly 11l and there was no yaundice cyanosis
or pallor The fundi were normal There was no lymph node enlargement
The vens 1n the neck were distended The lungs were clear to percussion
and auscultation The heart was found to be greatly enlarged to the left
and to the night with the point of maximal impulse m the mud axillary hine
There was a marked precordial thrust and a systolic thnll at the apex
accompanying thus there was a loud presystolic murmur and a systolic
brut There was a diastohc murmur along the sternal border The pul
momc second sound was increased m mtensity There was a gallop rhythm
The hver was palpated 3 fingerbreadths below the costal margin There
was no edema
CoURSE IN THE HOSPITAL The patient s fever became more marhed
reaclung 104 on occastons before her death There was a marked tachy
cardia The dyspnea and evidence of cardiac failure responded well to
therapy Three days after admission she became psychotic It was thought
that the various medications might be contributing to this hence all drugs
were d Ni were done mn an effort to find
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the cause of this psyct Vanious bacteriological tests lumbar punctures
and neurosurgical consultation brought nothing to light A leukocytosis
developed which with her fever led to the admunstration of pemcillin
This did not seem to have any effect On the morming of January 9 the
patient s condstion was apparently the same as it had been for the previous
week One half hour later she was found dead
LABORATORY DATA Blood serologic test for syphilis was negatne
Hemoglobin 14 gm Leukocyte count on admission 8 600 on December
31 11400 and on January4 25000 with 8% juvenile neutrophils 76
segmented neutrophils 10,4 lymphocytes and 12% mor Nonpro
temn mitrogen was 38 mg% CO, combining power 258 mEq _chlonde
92 6 mEq Unne on admission had a speaific gravity of 1010 albumin 4
plus and innumerable white and red blood cells later occasional white
and red cells and granular casts were found

Cultures of the throat showed no pathogenic orgimisms Blood cultures
on several occasions wete sterile Urine cultures showed Staph lococeus
albus On % 1ay examination the heart was enfarged and the left border
of the cardrac silhouette was straight The Jungs were clear

Electrocardiogram showed slight right axis deviation and a rate of 103
P waves n Lead 11 were enlarged The record suggested aunicular enlarge
ment and possibly right ventricular preponderance

Lumbar puncture revealed normal fluid under no mcreased pressire

DISCUSSION Two major problems present themselves for inter
pretation 1n this case

(1) The nature of the heart disease
w (2) The cause of the febrile illness with leukocytosss and acute psy
» i chotic mamifestations which preceded death
I (1)\When this patient was first seen the heart was normal 1n size
and signs of both mutral stenosis and aoruc insufficiency were preseat
the aorta being normal 1 size The serologic test for syphths was
always negative It seems likely that rheumatic fever was the basts of
the aortic valve lesion and 1f one accepts a rheumatic basts for the
aortic lesion there 1s ample reason to believe that the mtral vahe
was involved by the same process

(2) The most important objective finding was the uneXplamed high
fever associated with leukocytosis Vegetative endocarditis must al
ways be considered 1n a patient with valvular heart disease and un
explained fever No sy 1c embolic phi and no pul 1y
lesions were noted Also several blood cultures were stenle there
was no apprecrable anemia and the spleen was not palpable Occa
sionally one sees a diffuse encephalitis associated with small cerebral
emboly which may result m a chinteal picture suggestive of general
parests or encephalitis due to other causes




ILLUSTRATIVE CASES 309

There were no manifestattons here suggestive of local abscess for
matton other than the possibibity of a bram abscess but the patient
complamed of no headache there were no evidences of 1ncreased
intracramal pressure and no localizing neurological signs There was
no evidence of a localized nfection without abscess such as pyelitis
or meningitis with the possible exception of an acute encephalitis

Two specific infections seem worthy of mention tuberculosis and
rheumatic fever Miltary tuberculosis cannot be ruled out with cer
tamty but the very lugh leukocyte count 15 agamst 1t

Rheumatic fever can produce a picture simulating encephalitis
The sudden exacerbation of the cardiac mamfestations might have
been associated with rheumatic activity and the leukocytosis 1s ex
planable on this basis but there was no history of a preceding infec
tion and nome of the other classic features of an acute rheumatic
state were observed

Some disease of the blood forming organs such as lymphoma and
leukema must always be considered as a possible cause of unex
plained fever but there was no evidence here to suggest the presence
of any of these diseases

Malignant tumors may cause fever Forty to 50 per cent of all
tumors especially those of the abdominal organs and primary neo
plasms of the liver kidneys and bronchi and pleura are accom
panted by fever The changes in the urime which failed to clear up
entirely with improvement of the heart failure might arouse susptcion
of a renal neoplasm but the facts to support such a possibility
are meager

All drugs were stopped 1n this case with no change 1n the patient s
condition There was no evidence to suggest pulmonary or myocar
dial infarction except for the possibility of a termnal pulmonary
embolus

Cerebral embolt may have been present if the patient had bactenal
endocarditss or old mural thrombi on the left side of the heart

Heart fatlure itself may be accompaned by fever but almost never
to the degree seen 1n this case and at the time of death the cardiac

Uit y had responded m d 1y well to ¢t
From the vanious categories nto which the possible explanations
for fever of unknown origin fall several possibilities have been singled
out which must be considered 1 more detail
(1) Bacterial endocarditis with cerebral emboli,
(2) Bramn abscess
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{3) Tuberculosis

(4) Acute sheumatac fever

(5) Acute encephalitis

(6) Mural thrombt with cerebral embolism
For reasons already gnen brain abscess and tuberculos:s seem very
uniikely explanations There wese none of the localwmg nerological
signs usuaily seen 1w the varous types of acute encephalitis so that
we are left with

Bacterial endocard ttis

Acute rheumatic fever

Cerebral embol from mural thromb:
We may review the postive findings brefly and see which of these
possibtitties offers the best 2<planation of them

The sliness began wath increase in dyspnea nausea vomiting fever
with leukocytosss followed by an acute delsrtam, and a great merease
m the s1ze of the heart There were changes n the unne with ema
turia The fever did not d with pesscl] ration Blood
cultures were repeatedly sterife An acute exacerbation of rheumatic
fever seems most likely

ARNATOWICAL DIAGNOSIS {Autopsy No  19763) Chronic rheumatic
endocarditis of tncuspud rutrad and aortic valves Mateal stenosis Healing
bacterial segetation of aortic and miteal vahe Hypertrophy left aursle
and nghtventncle Chrowuc passive congestion of lungs hver and pancreds
Small hemorrhages 1 lung Marked extramedullary blood formation i
spleen hypesplasia of femur marross Acute tonsditis Calerfied primary
tuberculosy fesion 1 night upper lobe of lung Calufied hyaline tubercles
i lymph nodes Medal cystic degeneration of zotia

The beart was hypertrophied The leaflets of the nutral valve were fused
together and there was great sienosts The mutrat valve was {hickened and
cartilaginous and several rather lasge firm masses of promment materal
roughened st There was a large necrotic vegetation 1n the sinus of Valsalva
of the left aorti¢ cusp whih had ruptured through Alf areas of the brain
appeared grossly normal no embolk were found on repeated sectiomsn®

Mitral vabve sections showed scarnng and calafication but abo 2
fibrinowd vegetation that was undergomg organzation The section of the
aortic valve showed sumtlar alterations There nere po lesions sn the myo
cardium or lsnung of the left auncle suggestne of rheumatic feser Spleet
was resnarkably 1n that 1t contained & phenomenal amount of extraredul
tary blood formation Liver showed very marked chromc passié €01

estion

gmx\mm' This 23 year old Negro gist was found to have vahular
heart discase four years hefore death with evidence of mutraf and sortic
miohement One month prior to death she developed napsea increase
dyspnea further cardimc enfargement and atbumnuna  Examunation
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revealed fever cardiac enlargement signs of aortic and mutral disease a
gallop rhythm and hepatomegaly She ran a lugh fever with leukocytosts
and became psychotic There was no favorable response to pemcillin She
died suddenly The two main possibilities were acute exacerbation of
rheumatic fever or chromc rheumatic heart disease with supenmposed
bactenial endocarditis All blood cultures were sterile  Autopsy revealed
chromc rheumatic heart disease with healing BACTERIAL ENDOCARDITIS
on the nutral and aortic valves



III

(3523195 Admutted December 8, 1949 Died February 15 1950)

Tims 74 year old white man entered complaung of weakness and of fever
of two months duration At age 20 he had had nflammatory rheyma
tism  Several exammations for life msurance the last bemg 10 years be
fore death had revealed no abnormalities There had been some shffness
of hus fingers for four years
He was i good health until eight weeks before admission when he
developed gencralized weakness and a low grade fever Some mental con
fuston was noted and on occasions he had generalized achmg He bad
lost 10 pounds 1n weight
PHYSICAL EXAMINATION on admission T 994 P 80 R 20 BP
130/60
The patient was a well preserved ¢lderly man who appeared quie
depressed The skin was rather loose Extraocular movements were well
performed and the fundi were normal There was redness of the pharynx
There was no venous distention There Were a few smal! lymph nodes 1n the
inguinal regions and aullas The lungs were clear The heart was shghtly
enlarged The pomt of maximal impulse was 10 cm from the mdine 18
the 5thinterspace The sounds were normal A systolic murmur was heard
over the lower precordiim and imn the back "A soft systolic murmur
over the aortic area was transmutted to the vessels 1o the neck The bver
and spleen were not enlarged The prostate was enlarged There was shight
thickening of all of the pertpheral vessels Sensory examinatton was normal
Strength was poor generally The reflexes were active
COURSE IN THE HOSPITAL  The patient ran an urregular fever with
temperature ranging up to 102 fectally Occasionally the temperatur®
remained as low as 100 sometimes for 2 week During the early part of
hus stay he lost weight but during the last two weeks dependent edema
lated On several tenderness was noted over localized
areas of the calf No petechiae were found and the fund: remained normal
On December 21 he was started on a course of pemeillin (900 000 unts &
day for one week) On January 21 an alpha Streptococcus mutis was gro™t
from the blood This was the only positive culture of numerous ones taken
during s hospital stay This organism was msensitive to pemscillin but
derately to A yen A few days after thus culture was
taken he was given 2 000 000 units of pentcillin 3 times datly plus Benemd
for five days On the third day of this therapy his temperature dropped
below 100°and remained below for 12 days Because of the nsing nott
312
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protein mitrogen and matked urnary frequency a Foley bag catheter was
wserted on February 13 and 320 mi of clear unne was withdrawn 4
aerogenes was cultured from the unne The patient s azotemua had pro
gressed 1 the face of 2 daily uninary ovtput of about 1000 ml On the
evemng of February 14 he developed bloody mucus 1n hus mouth with no
wisible bleeding pomt That evemung he became dyspnerc with audible
tracheal rhonchi and was sexo stuporous Nail beds were cyanotic the
neck supple and the extremities cold Heart sounds were rapid and
famntly heard Blood pressure was 135/70 pulse rate 140 Abdomen was
shghtly distended He died the next day
LABORATORY DATA Blood serologic test for syphilis was negative
Blood on ad: showed nong mitrogen
56mg / sugar80mg / serumalbumin3 1gm 4 and globuln32gm 4
alkaline phosphatase 27 umits cephalin flocculation 1 plus thymol tur
bidity 3 units There was a progressive fise in nonprotein mitrogen to
143 mg / Cephalin flocculation rose to 3 plus and thymol turbidity to
12 Smear was normal except for slight achromia The hemoglobmn which
was 13 gm on admussion reached 8 5 grams by December 28 Leukocytes
varied from 8 000 to 20 000 during hus hospital stay with the same dif
ferentral count as given below

Unine examination showed a specific gravity of 1 020 sugar and albumin
negative occasional white cells and casts Repeated unne examinations
were done Red blood cells were found up to 50 per high power field and
there were occasional fine and granular casts present There was albumimn
but never 1 large amounts

1 for typhoid paratyphord and Brucella were

negative A lumbar puncture was done and the spmal flud was entirely
normal Stools were negative for parasites Sternal puncture revealed no
abnormal cells

On February 9 hemoglobin was 11 gm hematocnt 35 sedimentation
rate 31 mm per hour Icterus index 3 leukocyte count 14 600 with 3/
Juvenle phils 76/ seg d P 3/ phils 17,
basophuls 9 Iymphocytes and 8,4 monocytes

Numerous t ray examinations were made that of the chest on December
9 showng heart and aorta withun normal hmmts lungs clear except for a
caleified focus There was no evidence of metastasts Both the thoracic and
lumbo sacral spine showed a mimmal amount of hypertrophic change
with no evid of b

On Dx 16 intravenous pyelogr.
showed both kudneys to be normal 1n size shape and position There was
bilateral excretion but concentration of dye was poor Lower portion of
left ureter appeared dilated On the same date barium enema revealed a
diverticulum 1n the sigmoid colon A g 1 series on Dy b
19 showed normal esophagus stomach and duodenum

Muscle biopsy showed no specific lesions and a lymph node revealed
only hyperplasia

DiscussioN The problem here 1s the d 1 d ofa
febrile illness of several weeks duration which was accompamed by
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toss of weight and very marked asthema 1 first saw the patent
about five weeks after admussion and at that time 1t did not seem that
this was any of the usual types of bacteremia, for 1n such a sitwation
organisms are usually cultured from the blood stream without too
great difficulty unless chemotherapy has previously been carried out
Of the possible localized infections which might be present here, two
seemed to dererve senous consideration (1) unnary teact wfection
and (2) subacute bactenal endocarditis Of the specific mfections, the
only one which had not been adequately ruled out at that time was
tuberculosis There was no evidence that this prolonged iliness was
due to any toxic agent or a hypersensitwity reaction to any chemical
agent Of the diseases of the blood forming organs Hodgkin's dis
ease of lymphosarcoma seemed possible and at that time neoplastic
disease 1n other locations had been largely ruled out It was still pos
sible that the patient might have some type of collagen vascular dis
ease Thus the major possibilities were
(1) Sub. bacterial end d which had not been ruled out
etther by adequate numbers of blood cultures or by an adequate
therapeutic test
(2) Tuberculosis—no gastric washings had been recorded and ne
tuberculin test had been done
(3) Hodgkm s disease or some other type of neoplasm
(4) Cofiagen vascufar disease
It was suggested that further blood cultures be done that tuberculin
shan tests be made and gastric washings cultured, that careful review
of the eyegraunds for the presence of tubercles or cytord badies be
made that the urine be checked repeatedly to see 1f there really was
a muld hematunia and that repetition of the mtravenous pyelogram
be dered The low phenolsulfonphthalein output with rather
good concentrating power was noted The azoterma and shight €0
sinophilia might have favored diagnosis of penartentis nodosa but
the renal picture was more compatible with that seen m subacute
bactenal endocarditis particularly with o normal blood pressure
Azotemia as a direct consequence of Hodgkmn s disease would cef
tamly be unusual All of the subseq radsological s
and ussue biopsies faifed to reveal any evidence of a primary
ncoplasm or of Hodgkin s disease The spleen never became enlarg™d
In view of these results and of the dufficulty 1n explamning the rend!
preture one maygpfely rule out any primary type of blood dyscrasi
Hodghin s discase or a malignant neoplasm
Subsequent examnations were made for tuberculosis the tuber
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culin tests were negative and agamn the course of the illness did not
favor this diagnosis One would not expect so rapidly progressive an
anemia with tuberculosts No lesions appeared m the eyegrounds nor
any m the repeated exammations of the chest by x ray However
tuberculosis may run a very atypical course m an elderly ndividual
The course of the illness had features compatible with systemic
lupus erythematosus or penarteritts nodosa However there were
never any lesions or d of serous t
mvolvement and although it 1s difficult to rule these diseases
out the facts point more to the final possibihty namely subacute
bacterial endocarditss In the first place the major cardinal features
of this disease are present prolonged fever progressive anenua n the
presence of almost certamn valvular disease of the heart and a positnve
blood culture for alpha Streptococcus nutis whuch although recovered
only once seems unhkely as a In elderly wdividual:
when bacterial vegetations are supertmposed on a calcified aortic valve
the sliness may run 2 rather unusual course and there may be difficulty
m culturing the orgamsms from the blood Embolc lesions are un
common The eradication of the infection may require large amounts
of antibiotic over a long penod of time Dunng the third day on
penicillin the temperature returned to normal levels The progressive
azoterma without elevation of the blood pressure 15 compatible with
the glomerulonephritis of bactenal endocarditis Bactenal endocar
ditis 1s most often engrafted on a heart valve which has previously
been damaged by disease or 1s the seat of a congental lesion The
findings were compatible wath mutral msufficiency and aortic stenosis
The history of arthntis was suggestive of theumatic fever This 1s the
most common disease which leads to valve deformity and subsequent
development of bacterial endocarditis Tt 1s most likely that the vege
tations were on the aprtic valve placing the renal lesion on an embolic
basis although a diffuse glomerulonephritis may develop 1n this situ
ation It would explamn the episodes of muscle tenderness and per
haps the periods of mental confusion 1f the anemia and azotemia
plus arteriosclerosts were not sufficient to account for them The
other possibilities are of course that the patient may have had cal
aific aortic stenosts or a congemtal bicuspid valve or the infection
may have attacked a normal valve but the evidence ponts to rheu
matic endocarditis
ANATOMICAL DIAGNosIs (Autopsy No 22223) Collagen vascular
disease Penartentis nodosa generahized healed and healtng lestons and
fresh necrotizing artentis Chromic glomerulonephritts Cardiac hyper
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trophy Hyaline and calcified vegetations on mitral and aortic valves
Hypersensitive p 18 despread pul y hemorrhage and
edema Necroses m spleen and lymph nodes with abundant cellular
mfiltrations contamming eostnophils Crystals 1n renal tubules Arterio
sclerosis generalized Emphysema Prostatic hyperplasia Hypertrophy of
bladder Cystitis cvstica

This was a comphcated case of collagen vascular disease with three
predominating patterns—penarterttis nodosa glomerulonephntis and
hypersensitive pneumomia The perarteritis and glomerulonephritis had
been present for some ime as indicated by the healed and healing lestons
but the continuing fresh necrotizing artentis and the fresh glomerular
lesions showed there was no abating m the contmuity or seventy of these
processes Healed vascular lesions with mtimal proliferation orgamized
thromb: and penartenal fibrosts were seen 1n the coronary and pulmonary
arteries and 1n the wall of the gallbladder and about the adrenals It was
witeresting that vessels of all sizes were myured Similar lestons were seen
m the kidneys independent of the glomerulonephriis Fresh artenal
lesions were numerous 1n stnated muscle adrenals testes periprostatic
tissue pancreas and dura mater The most recent and severe arterial
lestons were in the spleen where virtually every arteriole and artery were
ivolved Plasma cells and eosmophuls were especrally conspicuous Focal
necroses and wfiltrating cells are seen i lymph nodes and the subcutaneous
tissue There was diffuse glomerulonephritis wiuch was chrome m that
there was considerable replacement of nephrons by searring but m all
areas the contmuing classic lesions of glomerulonephritis were present
There was much hemorrhage 1n tubules and 2bundant nterstital cellular
mfiltration of plasma cells and eosmophuls The actual cause of death was
massive pulmonary hemorrhage This could have resulted from rupture of
one of the larger necrotic ntrapulmonary artenes or 1t could have been

d with the widespread thromb and necrosis 1n the alveolar

walls The lesions of so called hyy 7 1s appeared to be
most recent and likely were a precipitating factor 1 the patient s death
SUMMARY This 74 year old white man complamed of weakness and
unexplained fever of two months duration Fxamination revealed fever
weight loss slight lymphadenopathy apical and bastlar systolic murmurs
with slight cardiac enlargement anemia and leukocytosis Fever perststed
the anemia prog d uremra developed an muscle tenderness
was noted Bloody sputum tracheal rales and cyanosis preceded death
After consideration of the various causes of unexplamed fever the most
likely possibilities appeared to be collagen vascular disease and bactenal
endocarditis The muscle biopsy was negative and one blood culture
showed an alpha streptococcus Autopsy revealed calcified vegetations on
the aortic and mutral valves but the basic lesions were those of collagen
vascular disease mamifested by PERIARTERITIS NODOSA GLOMERULO-
NEPHRITIS and & terminal HYPERSENSITIVE' PNEUMONTTIS In view of
the widespread muscle and Iymph node lesions at autopsy 1t 15 of interest
that the biopsies were negative This emphasizes the hmutation of this
techmuque m which only a small sample of the total tissue potentially
1nvolved can be examuned
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(#285259 Admitted February 2371943 Died March 9 1943)

Tuis 41 year old h fe was ad d ! of pam in the chest
dyspnea orthopnea and generalized weakness of mne weeks duration
At age 15 she had been i with loss of werght fever and night sweats
Tubercle bacills were found n the sputum She made a good recovery but
at age 21 had a recurrence of the same symptoms lasting 6 months

In 1940 she developed intermuttent attacks of diarrhea Her stools
mcreased 1n bulk and a diagnosss of sprue was made She was placed on 2
diet with improvement In December 1942 she developed an acute febnle
dliness associated with an eruption on the forehead She had pleuntic pam
1n the left chest and general malaise X ray examination revealed a calaified
area m the left apical region and thickenung of the pleura at the left base
She became more dyspneic and developed tachycardia fluid appeared 1
the Jeft pleural cavity and penpheral edema and ascites as well Thora
centeses were done but no tubercle bacill: could be found
PRYSICAL EXAMINATION on admussion T 102 P 130 R 30 BP
98/60

The patient was acutely 1ll with pallor and dyspaea There was edema
about the warst but not over the sacral region or extrermties A large
shallow ulcer was found on the margin of the tongue The thyrord felt full
and she complained of tenderness 1n this region Movement of both sides
of the chest was limited the movement on the left berng more Limited
than that on the nght The percussion note was impaired over both
lung bases bewng especially so on the nght side where the tachle
fremutus was markedly reduced There were numerous moist and crepitant
rales over the nght base Breath sounds were suppressed on the nght and
normal sn character on the left where a few moist rales nere audible The
heart was thought to be a httle enlarged The sounds were distant and a
pleuro pencardal friction rub was beard along the left sternal border
There was a systolic murmur audible at the base There was moderate
asctes The spleen was greatly enlarged The Liver edge could not be
Ppalpated
COURSE IN THE HOSPITAL The temperature remained between 102
and 104 with a parallel merease 1n pulse rate She gradually became
stuporous and lapsed into coma A paradowcal pulse was noted Respira
tons ceased on March 9
LABORATORY DATA Blood scmloglc test for syphﬂ.ls was negatne
red blood cells 4 mullion b 3 t
tion rate 1 mm per hour leukocy(e count 5750 vnv.h 89/, segmented

n7
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neutrophnls Blood nonproten mitrogen 20 mg % chlonde 969 mEq
total serum protein 519 gm %, albumun 325 gmY, and globubn 154
gm % Urnne examination showed 1 plus albumin 30 to 40 white blood
cells and an occasional red blood cell per lugh power field Blood culture
was stenle Sputum was negative on several occastons for acid fast organ
1sms as was material from the ulcer on the tongue

Electrocardiogram showed normal sinus rhythm and sinus tachycardia
with the auriculoventricular conduction time at the upper lumit of normal
T1 and T3 were essentially 1soelectric T2 was upnght and T4F imverted

X ray of the chest showed the heart enlarged especually to the left the
feft border was straight The changes were compatible with pericardial
effuston The lungs showed evidence of an old tuberculous process starting
in the lower portion of each lung field

DISCUSSION The multiplicity of findings make 1t difficult to de
cide on a starting pomt around which to assemble the diagnostic pos
sibilities It 15 wise to hist in chronological order the major facts to
see clearly what must be explained
(1) Proved pulmonary tuberculosts at age 15 with recurrence at
age 21
(2) At age 38 developed intermuttent diarrhea diagnosed as sprue
(3) At age 41 acute febrile 1liness with pleural pamn malaise Later
dyspnea pleural effusion ascites and penpheral edema
(4) Physical examunation reveals fever tachycardia tachypnea low
pulse pressure dyspnea pallor tongue ulcer, thyroud full and
tender dullness and rales both lungs, enlarged heart shadow,
pencardial friction rub basilar systolic murmur ascites sple
nomegaly
(5) No leukocytosis
(6) Continual ugh fever to death approximately 10 weeks afier
onset of final acute illness
After review of these facts 1t seems logical to hist those causes of
high fever with no leukocytosis which may be accompamed by pent
carditis 1n the presence of normal nonprotein nitrogen These
would be
(1) A pyogenic infection with purulent pencarditis
(2) Mal plasm with of the pericardium
(3) Dissemimated tuberenlosis
(4) Systemic lupus erythematosus
The high fever and the short course of the final illness are about
all that suggest that this patient could have had a bacteremia witha
purulent pencarditis It 15 hardly concewvable that this could have
been an mfection due to any of the common bacteria such as the
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cus str or staphyl, and run such a long

course 1n the absence of any chemotherapy and without an elevated
leukocyte count The tongue ulcer the high fever and the possible
splenomegaly might suggest histoplasmosis but one would expect
more anemia from a generalized nfection of this type Salmonella
choleraesuis wfection m adults 15 usually engrafted on some under
lymng disease The absence of any localized abscess formation 1s
against a bacteroides infection The rather acute onset and rapid
progress of the disease as well as the diversity of the physical findings
militate aganst a diagnoss of any of the mycotic infections

Thus could conceivably have been an atypical bacterial endocarditis
with the fever shght anemia bizarre pulmonary and pleural mant
festations and splenomegaly The only murmur was a systolic one
at the base If a drastolic murmur had been heard one might give
this possibility more consideration even with the sterile blood culture

Neoplastic disease with mvaston of the penicardium must be con
sidered This may present a chimical course very difficult to distingmsh
from tuberculous pericarditis Three possible prrmary sources of a
neoplasm mght be considered Carcinoma of the thyroid may metas
tasize widely and could concewvably produce such a picture as this
There was tenderness over the thyroid The most frequent tumor
which may 1nvade the pericardium 1s a bronchogenic neoplasm In
that event 1t would be difficult to explan the abdommal findings
unless there were metastases to spleen and also liver with possibly
portal vemn obstruction This would be unusual Equally unusual but
offering an explanation of the left upper quadrant mass would be
carcinoma of the stomach Such a tumor may invade the pericardium

There seems no question that this patient had pulmonary tuber
culosss at the age of 15 It 1s dsfficult to believe that she could have
had tuberculous enteritss as the cause of the intermuttent diarrhea but
there could have been I suppose tuberculosis of the cecum at that
tune Tuberculous entenitis usually appears i the presence of ad
vanced pulmonary tuberculosis The final sllness with high fever nor
mal feukocyte count pleural effusion pencardms and possnblc pent
tonutis all could be explained by the diagy of as
could the left upper quadrant mass if 1t rep d say a large
omental mass Likewise the ulcer of the tongue may have been
tuberculous even though no bacills were recovered from 1t

An equally convineing story can be made for systemuc lupus ery
thematosus This disease may be seen 1n indviduals who have a
tuberculous infection It may extend over a period of years with
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exacerbations alternating with perods of remission lastmg for sev
eral years In any given peniod of actvity the signs and symptoms
may be confined to a rather lumited area of the body There may be
for example a polyarthritis which subsides, a period of good health
then a pleunsy with effusion another free pertod and then a skin
eruption or pencardial effusion etc Abdominal symptoms with di
arrhea are not too uncommon, but usually there 1s a bloody diatrhea
and not a spruelike syndrome All of the mamifestations of the final
10 weeks of 1llness are quite compatible with lupus except possibly
the tongue ulcer Many patients with Iupus have oropharyngeal ulcer
ation There was also a vague story of facral eruption which had no
specific features A Jarge spleen might be expected more often 1 this
disease than 1n tuberculosts Although there may be doubt about the
splenomegaly the description rather suggests that the left upper quad
rant mass was spleen and one observer described the splenic notch

ANATOMICAL DragNosis (Autopsy No 18278) Monocytic lympho
sarcoma arsing 1n tongue Extenston of tumor mn cervical tissues Wide
spread small metastases 10 esophagus adventitia of aorta pleura and
Iungs eprcardium and wall of left aurtcle draphragm pentoncum Fallo
pian tube lymph nodes and spleen Fibninous pleurisy pencarditis and
penitomitis  Patchy bronchiectasts Chromic cystitis with cystitis cystica
and squamous metaplasia Pulmonary edema Purulent bronchitis lobulat
preumoma

The heart was atrophic The surface was covered with a fibrinous extt
date Surface of left lung contamed a great deal of fibnn and also some
fibrous tags There was a caleified scar at the left apex There was an exten
sive degree of bronchrectasis 1n the lower part of the upper lobe and 1n the
middle lobe of the nght lung

Most of the symptoms can be related to a monocytic lymphosarcoma
ansing 1n the deep tissues of the tongue It had extended into the mucos2
1 several areas and i one place was covered by a large area of diphthentic

fl 100 The tumor replaced large areas of lingual muscle and €x
tended nto the cervical tissues replacing muscle bundles in the neck The
thyroid was surrounded by tumor but was wvaded at only one small
point The wall of the esophagus was partially replaced by tumor Fibrinous
pleunsy penicarditis and pertomtis were produced by small nodules of
tumor cells pluggng lymphatics m the serosa covering the colon the
diaphragm the pleura and epicardium Most interesting were large necroses
1u several lymph nodes in which shadows of large but no longer recognizd
ble cells could be seen In the spleen there were aumerous tumor cells
There were patches of pulmonary edema a purulent bronchitis and
numerous small areas of lobular pneumona
SUMMARY  Thus 41 year-old white woman had tuberculosss at age 15
with a recurrence at 21 Ten weeks before death she developed an acute
febnle 1llness with a facial eruption and later dyspnea and edema Exami
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nation revealed fever pallor a tongue ulcer a tender thyroid pulmonary
abnormalities an enlarged cardiac shadow with a perscardral friction rub
splenomegaly and ascites The leukocyte count was normal She ran a
continual high fever The causes of such 2 fever without leukocytoss
which might be accompanied by 2 pericarditis 1a the presence of a normal
nonprotein nitrogen are reviewed A diagnosts of systemic lupus erythema
tosus was made but the cause found at autopsy was a wrdespread monocytic
LYMPHOSARCOMA which had apparently onigmated 1n the tongue
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(3313714 Admutted February 10 1944
Operation March 11 1944)

Tius 56 year old Negro female entered with pamn 1n the right chest of
4 weeks duration

On December 24 1943 she developed chills fever and generalized
malaise Severe sweating at night ensued She had had a mild head cold
prior to onset of the severe symptoms After a few days all of these
manifestations disappeared and she had no cough or chest pamn Four
sweeks before entry she developed a sudden pleuntic type pain under the
night breast A dull ache persisted which gradually decreased m seventy
She continued to feel short of breath and Iost a good deal of weight
PrysicaL EXAMINATION on admission T 1024 P 104 R 24 BP
118/74

The patient had lost weight Respirations were shallow and she winced
with pamn on deep mspiration No Jaundice was noted the conjunctivas
appeared pale Fund: showed a few patches of old exudation and some
arteriovenous mcking Trachea was thought to be deviated shightly to the
left Several small non tender nodes were palpated in the nght axilary
region A bulge was noted at the base of the thorax postertorly on the nght
There was flatness of the percussion note i the right axilla below the
third rib and below the angle of the scapula There was suppression of
breath sounds in these areas No rales were heard Vocal fremitus was
normally transmutted The heart was not enlarged There was a soft blow
mg systolic murmur heard at the apex The abdommal wall was rather
obese and the muscles were held ngidly Spleen and Iner did not seem
enlarged No tenderness was noted No abnormalities were described on
pelvic exammation
COURSE IN THE HOSPITAL The temperature ranged from 102to 104
A thoracentesis was atterpted but no fluid was obtamned Pallor mncreased
and the patient showed marked sweating Tenderness developed below the
costal margin on the right with tenderness on heavy percusston over the
hiver which became palpable the edge extending 3 to 4 ﬁngerhrcadths
below the costal margin Therapy was tned with sulfamerazine emetine
and potassium 10dide with no effects on the temperature No fluid or pus
could be obtained from the sub-diaphragmatic space On March 11
abdominal exploration was performed and the patient died a few days
later
LABORATORY DATA Blood serologic test for syphilts was positive
Red blood cells numbered 2 9 million hemoglobin 8 § gm hematocnit 26

32



ILLUSTRATIVE CASLS 323

wcterus mndex 5 sedimentation rate 26 mm per hour leukocyte count on
admission 7 700 with 1 / juvenile neutrophils 73 /4 segmented neutrophils
23 lymphocytes and 3/ monocytes On smear the cells appeared hyper
chromic and numerous target cells were seen Platelets appeared normal

Stool examunations were negatwve for blood and parasites Unne had a
specific gravity of 1014 with a trace of albwmn There were 20-30 white
blood cells per high power field and an occasional crenated red cell but
no casts Culture of a voided specimen was sterile Blood cultures showed
no growth in 7 days Sputum cultare on February 12 showed moderate
growth of Friedlanders bacillus and hemolytic Staphylococcus albus
Agglutinations for tularenna and brucella were negative as were hetero
phile agglutinations Tuberculin test PPD first strength was negative
second strength was 1 plus

Blood chemrcal examnations on March 3 showed total serum protein
8 gm % albumn 363 gm 4, biirubi less than 08 mg / serum non
protein nitrogen 24 mg 4 phosphatase activity 4 6 units cephalin floccula
tion postive 1 plus Bromsulfalemn test of hver function showed 38,4
retention

X ray examinations on February 10 showed heast normal 1n size and
configuration and aorta tortuous There was mfiltration 1 the lower
portion of the nght lung field due to a pneumonic process Film of the
abdomen on February 14 showed no evidence of gas or flud between the
diaphragm and the liver Fluoroscopic exammnation of the chest on the
same day showed that the diaphragm on the night did move but did not
have the excursions of that on the left The dense triangular area at the
base was agam noted

DiscussioN This case presents a very nteresting problem
diagnosis with two important aspects (1) the difficulty of differen
tiating at times between disease tn the lower thorax and n the ab
domen and (2) the differentsal diagnosis 1 cases of high fever of
obscure ongin

This 56-year old Negro female had an illness lasting about 8
weeks with high fever pleunitic chest pain loss of weight signs of
flud at the lung base aithough no flud could be obtamed on taps
severe anemia progressive enlargement of the liver with tenderness
impaired excretion of bromsulfalein and no leukocytosis or elevation
of bilirubm

When she was first seen chest pain was promunent there were
evident changes over the right lower lung field and the only abdom
ial finding was some nigidity without tenderness One might postu
late that the abdominal findings were secondary to mvolvement of
the diaphragmatic portion of the pleura However later the liver was
definitely enlarged and there was evidence of diffuse hepatic disease
with two tests of bromsulfalemn excretion showing a high degree of
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retention of the,dye The diagnoss therefore must explan mvolve
ment of the liver as well as the changes recorded above the diaphragm

The central feature about wiich 1t seems most logrcal to assemble
the dragnostic possibilities 1s the continued high fever without leuko
cytosis

Blood cultures did not reveal evidence of a bacterenna Ordnanly
with infections due to streptococer staphylococer or other pyogenic
organisms, 1t 15 €asy to obtam positne cultures With other organ
1sms such as gonococeus or bacteroides, 1t 15 more difficult Vege
tative endocarditis must always be considered 1 a patient with 2
heart murmur as was observed here However, although she had
anemma, there were no other suggeste manifestatons, and the local
1zation of the changes in the liver and lower chest, and the negate
blood cultures before chemotherapy seem to rule out this posstbility

This patient might have had a pelvic abscess with metastatic lesions
1n the liver and chest There was no story of lower abdominal pain
no leukocytosis and unless there was pylephlebitis one would not
expect evidence of diffuse Iiver cell damage The story, the absence
of sputum and the lack of rise i the leukocyte count are all agamst
a pulmonary abscess It should be recalled that Friedlinder s bacilli
were found 1n the sputum This organism may cause a pneumomna
followed by chronic abscess Hepatic abscesses have also been 1¢
ported with thus orgamsm as the cause

Of the localized nfections without abscess formation such as
pyelitis menimngttis or encephalttis there 1s no evidence except pos
sibly of pyelitis with extension beyond the renal pelvis and nvolvement
of the liver The urinary findings do not support this

‘There are four specific infections which may be considered 1 this
case syphils tuberculosis actinomycosis and amebiasis Syphilis of
the Iiver and lung are rare and mn late syphilis would not be expemd
to result n such a fultinating illness as this High fever without
leukocytosts 1n a Negro patient always suggests tuberculosis This
disease rarely 1avolves the hiver to such a degree as was present m
this case and the type and location of the lung lesion would be
unusual Actmomycosis may involve lung and abdominal cavity DUt
usually 1s not so rapidly advancing as was this disease ‘The combial
tion of lower nght lung and nght upper quadrant findings suggests
amebiasis However the therapeutic test with emetine was a farlure
there was no leuhocytosis and no parasttes were seen 1n the stool

This woman was a Negro, and had anemia and abdominal pait
with enlargement of the liver Sickle cell anemua seems unltkely but
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thromboses are not uncommon 1n this disease and the pulmonary
mansfestations might have been due to embolism There was no rec
ord of search for sickle cells The first severe episode at the age of
this patient would be rare One rarely gets predomnant involvement
mn the liver and lung 1 any type of lymphoma so that diagnosis
seems very unlikely

The sixth group of d to be dered 15 a 11
group caused by toxic agents and products of tissue death such as
drug fevers pulmonary and myocardial infarction accumulation ot
blood 1n body cavities etc Only one thing needs to be mentioned
and that 1s the possibility that the pulmonary leston was the result
of an embolus being a complication of and not a pnmary part of
the disease picture

The final possibility 15 2 malignant tumor When one recalls the
main features of this case fever without leukocytosts anemua loss
of weight absence of response to chemotherapy failure to get pus
on pleural or subdiaphragmatic taps all favor a diagnosis of car
cinoma with Three major possibilites as to pnimary site
present themselves—lung pleura lLiver Except for the pleural pamn

y were picuous  Primary bronchral neo-

plasms are rare 1n Negro females If this were a primary tumor of
either pleura or lung 1t would be unusual for metastatic lesions 1
the Liver to give evidence of diffuse liver mvolvement as was the case
here The evidence ponts to a primary carcinoma of the Iiver and
there may be an underlying portal cirrhosis The lung changes are
probably due either to metastases or to a pulmonary embolus

ANATOMICAL D[AG\OSIS (Autopsy No 18827) Cholcluhxasxs Sc:u
ning of gallbladd bile ducts Ad: of g
growing into the lner and with metastasts m the Iner Purulent bronchitis
and bronct foc1 both lower lobes

atelectasis Acute splenic tumor and wfarcts 1 spleen Thrombosis night
ilrac vein and first portion of vena cava Colloid adenoma thyroid

The m:ddle lobe of the rght lung showed purulent broachioliis and
atelectasts The lower lobe was sumilarly collapsed and there was
purulent bronchutis together with lobular pneumonia 1n both lungs In the
night lobe of the Iner there was a large tumor mass probably largely
necrotic The galibladder was contracted 1ts wall thickened and scarred
and sts lumen small It contamed smpacted stones and was surrounded by
tumor The spleen was small and the cut surface showed several opaque
areas suggesting Little infarcts rather than metastases

Microscopically the galibladder wall was scarred and n ene place the
section showed complete destruction of the wall by an adenocarcinoma
which extended into the ner o metastases were found elsewbere There
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was a fairly fresh thrombus with a purulent center in the vena cava There
were old thrombi 1 branches of the hepatic vein

SummARY  Thss 56 year old Negro female had an illness lastmg 8
weeks with high fever lfoss of weight chest pain signs suggesting fluid at
the nght lung base severe anema and progressive hepatomegaly with
tenderness There was mmpatred excretion of bromsulfalemn no elevation
of serum bilirubin and no leukocytosts The case illustrates the difficulties
of distinguishing between 1ntrathoracic disease and a subdiaphragmatic
lesion The causes of abscess and fever were reviewed and a final diagrosis
of primary carcinoma of the liver was made Autopsy revealed a PRIMARY
CARCINOMA OF THE GALLBLADDER with extension to the Iner but also
purulent bronchitss bronchial dil and bronchoy foct m
the fower lobes of both Iungs
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Chapter 11

DISEASES INVOLVING THE
LUNGS OR MEDIASTINUM

'HE LUNGS may be mnvolved i a wide varety of diseases Many

difficult diagnostic problems oniginate with a history of hemop
tysis or with the discovery of abnormal < ray shadows m the lung
fields or mediastinum The headings under which these subjects will
be considered here are chosen arbitranly with view to dealing with
the problems 1 the form mn which they are most commonly encoun
tered (1) inflammatory lesions of the lungs—so called pneumonitis
(2) suppurative disease of the lungs with abscess formation (3) con
ditions which may be associated with hemoptysis and (4) medrastinal
tumors

PNEUMONITIS
Pneumonitis or pneumomnia may occur as a primary disease or 1t
may be merely one of several of a g lized nfec

tion The identification of the causative organism does not necessartly
determme whether one 1s dealing with a primary pneumoma Pneu

mococcal pneumontas are generally prmary and the localization of
the orgamsms 1n other areas 1s due to hematogenous metastases from
the pulmonary nfection In some other diseases for example typhus
fever the involvement of the lungs occurs relatively late 1n the course
of a generahzed mfection But in diseases such as tularemia and
tuberculosis the pulmonary lesion may be either pnmary or second

ary depending to at least some extent upon the portal of entry of
the infecting orgamsm It 1s not always possible to say whether the
primary site of an mfection is i the lungs but from the pomnt of
view of practical chnical dragnosis 1t 15 helpful to have in muind a
classification of nflammatory lesions of the lungs such as 15 pre

sented 1n Table 17 These lesions are 1n some mstances discoverable
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Table 17 Diseases Associated with Inflammatory Lesions in the Lungs
( Pneumomtis )
I Diseases due to mnfectiovs agents
A With the lungs as the principal site of disease

1 Bacterial pneumonias due to
a Ppeumococcus d Fredlander s baciilus
b Beta hemoly e Pa lla tularensis
¢ Staphylococens Tubercle baciius

2 Viral and rickettsial pneumoruas
a Primary atypical pneumonia ¢ Ormthosis

-

b Influenza pneumonia d Psittacosts
B With involvement of the lungs as part of a generalized infecton
1 Bactenal
a Tularema d Tuberculosts
b Typhoud fever e Other enteric organssms
¢ Brucellosis
2 Mycotic
2 Cocerdiotdomnycosis d Monthasts
b Histoplasmosis e Cryptococcosts
¢ Actiomycosis
3 Viral
2 Smallpox d Influenza
b Chickenpox e Lymphocytic choromeninglts
¢ Measles f Infectious menonucleosis
4 Ruckettsial
4 Typhus fevers
b Q fever
5 Unknown Agent

a Sarcordoms
1T Pneumonitis associated with allergic states { anaphylactic pneumonia )
A Post transfusion pneumoma
B Serum disease pneumon:a
C Loffler s syndrome
D Pneumonitis of rheumatic diseases
1 Acute rheumatic fever
2 Systemic lupus erythematosus
I Pneumonutis due to chernical and phystcal agents
A Lipoid preumoma
B Inhalatron of irritating gases (phosgene  mustard )
C Bagassosis
D Byssinosis
IV Cond which may be ken for
A Carcinoma—primary of metastatic
B Pulmonary nfarction
C Atelectass due to pluggng of broncht
D Pulmonary edema
E. Idiopathtc pulmonary siderosis




GENERAL DISCUSSION 329

F  Acute interstitial fibrosis

G Pulmonary adenomatosis
H Eosinophilic granulomatosis
I Silicosis

J  Berylhosis

K Intrapulmonary hemorrhage

only by x ray exammation In the cases m which they can be detected
by physical examumation their extent and certain morphologieal char
actenstics can be appreciated only by means of roentgenography It
should always be remembered however that accurate radiological
mterpretation depends as much upon a knowledge of the climcal fea
tures of a disease as upon expertence 1n differentiating the shadows
seen 1n a film The shadows cast by areas of preumomtis may be
indistinguishable from those seen 1z pulmonary embolism interstitial
pulmonary fibrosis chronic passive congestron or neoplastic disease
The x ray 15 particularly helpful m determuiming whether certamn
symptoms are due to disease in the thorax or below the diaphragm
Problems of this sort anse frequently particularly 1n children An
acute pyelitis or a subdraphragmatic abscess resulting from perfora
tion of the appendix may produce resprratory pain and other symp
toms suggesting pneumonta Conversely pneumonstis with pleurisy
myolving the outer portion of the diaphragm may produce pan
which 1s referred to the abdomen simulating acute appendicitss In
these situations a careful ustory a study of the pattern of the re
spiratory and abdominal movements and careful examiration of the
Jungs and abdomen may give important leads but the final decision
frequently depends upon roentgenography

The widespread use of antibiotics and chemotherapeutic agents i
the treatment of all types of infections of the respiatory tract fre
quently modifies the course of pneumoma and makes interpretation
difficult Treatment may have been started wythout the advice of a
phystctan for what was d to be a stmple resp 'y 1nfe
When the patient 1s seen several days later the findings may be very
bizarre In several cases recently encountered a widespread pleural
friction rub was the only residual evidence of what had apparently
been a supp d bactenal p If the acute phase of the

has been supp d astenle empyema or purufent pers

carduts may develop and present a picture which 1s difficult to com
prehend The situation may be further complicated by a drug allergy
not nfrequent 1n patients treated with sulfonamides or pcmcxllm

Once 1t has been decided that the patient has pneumonitis one
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should then make an effort to determine whether the pulmonary
involvement 1s primary or part of a generalized disease Pneumococe
account for a very large percentage of the cases of primary bac
terial pneumoma As already mentioned the classic clmical picture
of this disease 1s now frequently confused by inadequate antibiotic
therapy Furthermore, after the diagnosts has been made and appro
pniate treatment started additional problems hie ahead For, although
antibiottc therapy reduces the incidence of complications such as
empyema pencarditis menngits, endocarditis and arthntss, the
recogmtion of these conditions may be rendered more difficult Pneu
monia due to Friedlander s bacillus 1s particularly hkely to occur in
the poorly nourished alcoholic It may be suspected from the orange
red color and gelatinous consistency of the sputum Bronchial plug
ging 15 frequent and may give rise to physical signs simulating those
of pleural effusion There 1s a tendency for necrosss of the lung to
occur This leads to cavity formation with a resulting chromg 1llness
which may resemble tuberculosis Primary streptococcal pneumonitis
1s less common than the secondary varety, and the discovery of
streptococeal pneumonta should lead one to search for some under
Iying disease

The successful use of antibiotics 1n the treatment of bacteral pnett
momia has served to focus greater attention on the non bacteral
types In many of these the causative agent has not been cleatly
identified It 1s probable that under the heading of primary atypical
pneumonia many etiologic agents are nvolved The non bactenal
pneumonias are usually not ushered 1n with a chill such as one sees
1n pneumococcal pneumonia and seldom 1s there rusty colored spu
tum pleunssy or leukocytosis In primary atypical pneumonta cough
1s an outstanding symptom substernal pain 1s common and there
are fewer physical signs than one would expect from the x ray 2P
pearance of the lungs The onset may be gradual the respiratory rate
may not be elevated and a relative bradycardia may be noted The
leukocyte count low early in the disease occasionally ises to 15000~
20000 1n the second week A meningo encephaliis has been noted
and when a high titer of cold agglutinns 1s present an acute hemo
lytic anemia may develop The pulmonary lesions are most dense 1?
the hilar area Occasionally the pneumonitis may be mugratory, but
this feature 1s more charactenstic of rheumnatic pneumomnia Influenzal
preumonta may have its onset with a goppe hike syndrome with
malase and muscular aching but 1t may progress rapidly and lead
to prostration and deep cyanosts Leukopenta 1s usually a strking
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manifestation This type of infection may be difficult to nterpret n
non epidemtc periods Ormithosis and psittacosts may produce a ptc
ture closely simulating that of primary atypical pneumoma The lead
to the correct diagnosis usually comes from a history of contact with
birds

A wide variety of diseases may exhibit pulmonary lesions at some
stage i their progress In some of these for example 1n about one
third of the cases of tularemic pneumoma the lesions 1 the lungs
constitute the only evidence of visceral involvement and may there
fore be confused with other types of primary bactenal pneumona
Charactenstically the so called primary type of tularemic pneumonra
has few physical signs In the x ray film 1t extubuts a patchy distribu
tion and there 15 frequently an enlarged sentinel mediastinal lymph
node which serves as a clue to the diagnosis Without th s clue the
diagnosis may be suggested by a history of contact with animal vec
tors chiefly wild rabbits but the vector vanes with locality In some
areas durmng the summer months the disease may be transmitted by
deer flies and there may be no local leston at the site of the fly bite
Typhod fever 1s now a ranty Hence pneumonitis which may accom
pany this disease 15 2lmost never encountered Pneumomtis may con
stitute the presenting mamifestation of salmonella wnfections In adults
this 15 usually observed as a complication of debilitating disease
Chrome leukerma for le may be comphcated by a Sal 1!
choleraesuis bacteremua and pneumonitts Tuberculous pneumonia
should be suspected when the patient appears less 11l than the extent
of the pulmonary lesions would seem to warrant There 1s usually no
accompanying leukocytosis Tubercle bacilli may not be found in the
sputum until caseation begmns some two or three weehks after the
onset of the acute symptoms Pneumonttss in patients who have been
n the San Joaqumn Valley of California should immediately arouse

s of diordomycosts This may late primary atypical
pneumoma 1n the acute phase but may suggest neoplasm tuber
culosis or other chronic type of infection 1n the progressive phase
The presence of a thin walled cavity in the x ray films should arouse

of coccrdrond Unless sought with care these cav

1ties may be easily overlooked

The pneumomts assocrated with such obvious diseases as small
pox chuckenpox or measles rarely gres nse to any doubt about the
causatne agent However in such cases as well as in the pneu
montss associated with mfluenza 1t 1s unportant to make bactenal
studies of the sputum to cxclude dary bactenal p
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Such studies should include Gram and Zichl Neelsen stains as well
as cultures Frequently the secondary pneumona s due to a hemo
Iytic streptococcal infection Y Preumoma of this type 1s frequently
accompanted by a coprous thin pleural effusion There may be sup
puration or organization of the pulmonary lesions Infection with
staphylococer may lead to the development of multiple abscesses
which go on to the formation of thin walled cavittes

Typhus fever 1s an example of a rickettsial mfection during the
course of which pneumonitis may be prominent Like typhus, ‘Q
fever 15 essentially a systenuc disease, but 1 many instances there 1s
a promment pneumomtis difficult to distingwsh from prnimary
atypical pneumonia except by 1solation of the causative agent or by
serologic tests There may be 2 history of contact with animal
vectors

So called anaphylactic pneumoma may occur 1n the course of
serum disease and 1n post transfuston reactions Loffler s syndrome
1s charactenized by mugratory rather dense areas of pneumonia in
which eosinophils are promment There may be an accompanyirg
eosinophilia 1n the blood The p tis of acute 1k tic fever
15 also charactenzed by 1ts tendency to migrate It 1s usually accom
pamied by acute polyarthntis or other of the characterstic manifesta
tions of the disease The pulmonary mvolvement 1n systemic lupus
erythematosus may be a chronic process The x ray picture shows
charactenistic areas of platelike atelectasis and elevation of the dia
phragm Although there are usually evidences of lupus in some of
the other organs the pulmonary involvement 1s occastonally the out
standing chnical mamfestation of the disease

The 1nhalation of various chemical and physical agents may result
mn p 15 Lipoud T 15 particularly likely to be en
countered 1n children who have asprrated substances containing fats
or oils Pneumomtis due to the nhalation of wntating gases #as
common during World War 1 but 1s rarely encountered 1n crvilian
practice Bagassosts 1s due to the mhalation of a dust composed of
sugar cane fibers Bysstnosis 1s encountered 1n those who are cxposcd
to heavy concentrations of cotton fiber dusts There are doubtless
many types of dusts which may lead to pneumomtis With some
dusts, for example those containing silicon and beryllum the char
acteristic lesions are granulomatous and fibrotic rather than pret
monie

A number of the conditions which may be mistaken for pneume-
nitis have been isted in Table 17 Although these should be bornecon
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stantly :n mmd 1t seems unnecessary to discuss all of them in detail
at this pomnt Some of them will be presented at greater length 1n the
discussion of the 1llustrative cases Pulmonary nfarction and atelec
tasis due to plugging of bronchs are particularly likely to be confused
with acute pneumoma The acute mnterstittal fibrosis of Hamman and
Rich may be distinguished by its patchy distrsbution relentless
progress and the extreme degree of cyanosis and dysprea Eosmo
philic granulomas are usually accompanted by simlar lesions else
where 1n the body biopsy of these lesions 1s the key to the diagnosis
Idiopathic pulmonary siderosis 1s a rare disease m which multiple
small pulmonary hemorrhages result i hemosiderm deposits and an
'y reaction sumulating p 1s Large intrap Y

hemorrhages may result in the development of relatively large areas
simulating pneumonic consolidation Such areas may develop i the
lower lobe when a hemorrhage has occurred from cavitation 1n the
upper lobe Pulmonary adenomatosis 1s another rare condition which
may be suspected when there 15 unusually coprous production of
sputum

Dufficult diagnostic problems frequently arise when an area of pneu
momutss fails to resolve after the acute phase of the illness has been
passed This may occur 1n pneumococcal pneumonia Under these
circumstances one should suspect a bronchial obstruction comph
cating tuberculosis or the development of a lung abscess In pnmary
atypical pneumomnta the infiltratton may persist for two or three
months and when 1t 1s localized mn the upper lobe 1t may be difficult
to distmguish from tubercul Lipod p must be con
sidered when the signs of pneumomitis become chronic One must
consider also other unusual conditions such as the pecubar pneu
monia associated with retinal cytoid bodies

In many types of p pleural invol t gives nise to
respiratory pan at an early stage sometimes before physical signs or
x ray shadows are evident Pleursy of sudden onset may also be en
countered 1n other conditions such as pulmonary mfarction tuber
culous pleurssy lung abscesses carcmoma lymphoma rheumatic
pleurssy and Bornholm disease (eprdemic pleurodynia) In cases of
recurrent pleurisy with or without effusion pulmonary embolism
systemuc [upus erythematosus and chromc pleurodynia should receive
special consideration An exudate i the pleural cavity may be the
result of extension of a pneumomtis but the infectron may also have
reached the pleura via the blood stream or the lymphatics or it may
be due to prnmary pleural disease a bronchopleural fistula or exten

Vi
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sion from nfection below the diaphragm the mediastinum or one
of the supporting structures of the thorax When an effuston 1s pres
ent exammation of the fluid may yreld crucial diagnostic information
The flmd should be examined to determine whether it 1s a transudate
or exudate Cell counts and bacteral stamns should be made Con
centrated fluid should be examined for tubercle bacith Cultures
should be grown under both aerobic and anaerobic conditions A.cell
block shouid be prepared for exammation for malignant celis A
bloody pleural effusion may result from previous tapping of the
pleural cavity a fractured rib or other traumatic lesion malignant
disease snfarction leakage from an aneurysm, or other conditions
The distinction between pul bolism and p may
present particular problems The inttial pain of pulmonary embohism
may be mtense It may be accompamed by a chull and followed b
fever bloody exp ation and pul y signs mnds habl
from those of pneumonta This problem anises with greatest frequency
wn elderly indwviduals who have signs of pulmonary consohdation fol
lowing a surgical operation The 1nfarct may become infected with
an orgamsm such as the type I p secus and an empyema due
to ths orgamism mav develop and add to the confusion Embolism
during the course of congestive heart failure frequently leads to pul
monary mfarction and the appearance of chnscal jaundice
Recurrent attacks of pneumontis may present special diagnostic
problems and should always arouse suspicion of some underlymg

disease such as b t St pl or congenital cystic disease
PULMONARY SUPPURATION WITH ABSCESS
FORMATION

The various causes of suppurative disease of the lung are listed 1
Table 18 The early recogmuon of pulmonary suppuration with the
wstitution of adequate medical therapy 1s important of a long 1liness
and a major surgical procedure are to be avorded In the acute s1age
an abscess may late 1 and no d may be pos
sible by radiological techmques A hsstory of alcoholic stupor, ¢!
lepsy surgical operation, or tooth extraction may suggest the causal
factor Purutent and profuse sputum may soon appear The tempera
ture course 15 usually remittent in type Acute fung abscess oceurs
more often on the nght side 1nd more frequently 1 the Jower 0beS
the sites of predifection being the dorsa) segment of the Jower tobe
and the aillary segment of the upper with signs mn the region O
the 6th to 8th nbs postenorly or hugh i the axilla The mitial symp-
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toms may be those of grippe  but pain cough chills and sweats
often appear early The chimcal mamifestations may begin several
weeks after aspiration trauma or obstruction of a bronchus Carefut
examination of the sputum may disclose pus and elastic fibers Bac
tenal stains and a search for so called sulfur granules are also impor

Table 18 Pulmonary Suppurative Disease with Abscess Formation
T Simple abscess with mixed infection Acute chronic
II Specific infections
Tuberculosts
Friedlander s pneumonia
Actimomycosis
Amebiasis
Staphylococcal pneumonta
Coccrdioidomycosis

[=Nel-

III Resulting from bronchsal obstruction
Bronchogenic carcinoma
Lymph node enlargement
1 Tuberculosts
2 Tumor
Aneurysm
Meduastinal tumors
Inspissated mucous plug with atelectasis

Wy o

mun

IV Due to foreign body
A Aspiration during coma
1 Anesthesia
2 Epiepsy
3 Alcoholism
B After thoracic surgery or dramnage of empyema
C  After penetrating wounds

V Complicating other diseases

Infected pulmonary infarction

Metastatic lesions during bacterenmia (staphylococcal} ol
Congenrtal cystic disease of the lung

Bronchogenic cyst

Bronchsectasts

muow>

tant Hemoptysis 1s not uncommon and may be a serious complt
cation

An abscess may be chromc without overt constitutional mamfesta
tions of mfection In such crrcumstances neoplasm should be sus
pected Early diagnosis of this conditton 1s essential for successful
surgieal treatment In fact in all conditions leading to pulmonary
cavitation effective treatment either medical or surgieal 1s dependent
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ston fromt infection below the diaphragm the mediastinum or one
of the supporting structures of the thorax When an effusion s pres
ent, examnation of the fluid may yield crucial dragnostic information
The fluid should be examined to determine whether 1t 1s a transudate
or exudate Cell counts and bactensal stains should be made Con
centrated fluid should be examined for tubercle bacill: Cultures
should be grown under both aerobic and anaerobic conditions A cell
block should be prepared for examination for malignant cells A
bloody pleural effusion may result from previous tapping of the
pleutal cavity a fractured nb or other traumatic lesion malignant
disease wnfarction leakage from an aneurysm, or other condttions
The distinction betw een pulmonary embolism and pneumoma may
present particular problems The mmtial pamn of pulmonary embolism
may be intense It may be accompamed by a chill and followed by
fever bloody expectoration and pulmonary signs mdistinguishable
from those of pneumonta Thus problem arises with greatest frequency
1n elderly individuals who have signs of pulmonary consolidation fol
lowing a surgical operation The mfarct may become mfected with
an organism such as the type I pnenmococcus and an empyema due
to this organism may develop and add to the confuston Embolism
during the course of congestive heart fatlure frequently leads to put
monary mnfarction and the appearance of clinical jaundce
Recurrent attacks of pneumomitis may present special dragnostic
problems and should always arouse suspicion of some underlying

disease such as bronchiectast pl or congf I cystic disease
PULMONARY SUPPURATION WITH ABSCESS
FORMATION

The various causes of suppurative disease of the lung are listed 10
Table 18 The early recogmition of pulmonary suppuration with the
nstitution of adequate medical therapy 1s important if a long iilness
and a major surgical procedure are to be avoided In the acute stage
an abscess may stmulate pneumonsa and no distinction may be pos
sible by radiological techniques A istory of alcoholic stupor ep!
lepsy surgical operation or tooth extraction may suggest the causal
factor Purulent and profuse sputum may soon appear The tempera
ture course 15 usually remttent m type Acute lung sbscess occurs
more often on the right side and more frequently 1n the lower lobes
the sites of predilection being the dorsal segment of the lower 1obe
and the axillary segment of the upper with signs m the region of
the 6th to 8th ribs posterorly or high in the axilla The 1mitial symp
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nosts of medsastinal tumors The medrastinum 15 a particularly fertile
ground for the development of tumors and cysts Anatomically 1t
forms a septum between the lungs making them independent of each
other as regards intrathoracic pressure It harbors mmportant chan
nels of commumication such as the esophagus and the trachea and
numerous important cardiovascular and nervous system components
It 1s an important area of the lymphatic system containmng, the
thoracic duct many lymph nodes and the thymus gland Thus 1t 1s
a congested region whose boundary structures enclose a complex
varety of epithelial muscular lymphatic vascular and nervous tis
sues which may serve as the locus for infections or give rise to tumors
A tabulation of the principal types of mediastinal masses such as 1s
shown 1n Table 20 has proved to be very useful in differential diag
nosis Ths table was modified from one prepared by Berman Powell
and Hennessee

The location of the mediastinal mass provides important evidence
for diagnosis As a general rule esophageal tumors tumors of neuro
gemic ongin and gastroentenic cysts occupy a posterior position
Lymphoid tumors are commonly found in a central or antero central
location whereas thymc tumors intrathoracic goiters metastatic
malignant growths and teratomas usually occupy the anterior region
The areas of the medrastinum may also be dwvided n planes When
constdered from this pomt of view thyroid tumors are located m the
upper anterior compartment while pencardral cysts are found m the
lower anterior compartment

Special diagnostic procedures may help in the differentiation of
tumors 0 this area X ray films may be taken from vanous angles
Fluoroscopy during a barum swallow 1s very useful Laminography
may be used to obtamn better radiographic defi Kymography
and angiography are of particular assistance 1n distinguishing be
tween sohid tumors and aneurysms

The distinction between bentgn and makignant tumors usually can
not be made with accuracy except by exploratory thoracotomy but
certamn clinical points may be helpful Bemgn tumors usually grow
slowly and are unaccompanted by constitutional symptorns Mahg
nant tumors on the other hand may lead to a wide vanety of com
plicattons such as pleural effusion obstruction of the supenor vena
cava or thoracic duct 1ntation or paralysis of nerves masion of
lung and metastases to penipleural and other Iymph nodes Lym
phoid tumors may be very sensitive to radiation while benign tumors
and carcinomas seldom change 1n size when radiated When

e
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Table 20 Tumors of the Mediastinum (Modified from Berman, Powell
and Henuessee)
1 Due to adenomas malignant disease or hyperplasia of
A Thyrold
B Parathyrods
C Thymus
D Nervous system
1 Ganghoneuroma
2 Neuroblastoma
3 Neurofibroma
Connective tissue and fat
Bronchial tree
Esophagus
Heart including pericardium
Lymph nodes
1 Leukera
2 Lymphoma
3 Erythema nodosum

—maTmm

Metastatic tumors
1

Cystic tumors.

A Dermoids

B Pecicardial cysts
C Bronchmal cvsts

D Echmococcus cysts

IV Infections and granulomatous diseases

A Of lymphatsc structures
1 Tuberculosis
2 Sarcoud
3 Other infections

B Medastinal abscess
1 Secondary to perforation of esophagus or trachea
2 From other sources

C Empyema

D Mediastiutis due to other causes

<

Vascular lesions
A Aneurysm of the aorta or other major vessels
B Cardiac aneurysm

VI Other conditions which may simulate tumors of the mediastinum

Diaphragmatic hernia

Pulmonary cysts

Chest wall tumors

Thrombosts of the superior vena cava

Mediastinal collagenosts
phageal d asm

mTHgns >
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clavicular lymph nodes are present they should be removed for bropsy
prior to mstitutron of radiotherapy or treatment with nitrogen mus
tards Modern thoracic surgical techmque makes exploratory thora
cotomy a feasible diagnostic procedure m doubtful cases

Although not strictly a mediastmal tumor bronchogenic carcinoma
1s the most commeon 1ntrathoracic neoplasm and 1t may be mstaken
for a tumor arnising m one of the mediastinal structures When 1t
arises near the hilum the shadow m the roentgenogram 1s usually
uregular at 1ts peripheral border Precise diagnosis may be made by
bronchoscopic biopsy or by finding groups of tumor cells n the
bronchial secretion In almost every mnstance tumors ansing 1n the
superior sulcus are bronchogenic n origin Pam 1n the shoulder or
arm may be present before clear cut changes can be seen 1n the x ray
Horner s syndrome or nerve root involvement may occur Again
when seen radiologically the border 15 usually irregular but differ
entiation from a bemgn superior mediastinal tumor such as ntra
thoracic thyroid may be difficult Thoracotomy should be performed
before one assumes that an moperable malignant neoplasm s present
An oat cell tumor 1s a more frequent invader of the mediastinum than
1s the 5q cell type of bronct carcinoma

Aneurysms of the great vessels may also present difficuit problems
in diagnosis They may produce pain due to changes in the aortic
wall or from pressure on neighbonng structures Eroston of bones
may lead to continuous and intense pain boring 1n character Pul
monary compression may lead to atelectasis and secondary infection
of the lung The latter may spread to the pleura causimng pleural pain
Esophageal pressute may give rise to dysphagia and pain on swallow
ng Slow escape of blood mto various structures may cause pamn of
increasing sevenity Fatal rupture may occur mnto the trachea esoph
agus lung pericardium pleura or other structures The aneurysm
may be small but so strategically located that serious dysfunction of
the types described above appears early When the mediastinal mass
shows expansile pulsation and the serologic test for syphilis 15 post
tive diagnosis may be easy but laminated clot frequently prevents
pulsation and the diagnosis can be made only by contrast angiography
or thoracotomy

With mediastinat abscess there 15 usually a history of foreign body
1n the esophagus 1ngestion of corrosive matenal instrumentation or
trauma The constitutional evidences of an acute infection are prom
nent However the development of an empyema of the mediastinum
may go d during therapy for p and may
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present at a later ime as a mediastinal mass with few mamifestations
of localized infection Tuberculosis and syphilis of the mediastinum
may occur through extension of an infection of bone

Primary tumors of the mediastinum include those of neurogenic
ongin ganghoneuroma neuroblastoma, and neurofibroma As has
been ponted out these neoplasms are almost always located pos
teriorly and are at times remarkably asymptomatic Dull pam often
of segmental distribution may be the presenting complaint Evidence
of bony erosion may be noted on radologreal study The shadow of
the tumor may be smooth and rounded or lobulated Dysfunction
of the cervical sympathetscs with Horner s syndrome 1s not mfrequent
Teratoid tumors which are the most common of the bergn growths
usually occupy the anterior mediastinum, grow very slowly, and may
reach enormous size before symptoms are produced The commonest
manifestations are persistent cough and dyspnea, less frequent are
dysphagia hemoptysis or recurrent attacks of pneumomtis or asth
matic breathing The finding of bone or teeth 1n x ray films 15 Impor
tant dragnostically Early surgery 1s indicated since about 15 per cent
of these tumors become mahgnant Thymic tumors may be benga
or malignant and are often cystic 1n nature In most mnstances those
assoctated with myasthenia gravis are bemgn, but this 1s not always
true Operation 15 advisable when such tumors are found by  ray
or fluoroscopic examination Bronchogenic cysts and cysts of the
pericardium are usually relatively asymptomattc unless they becorme
infected Even though asymptomatic they should be explored by
thoracotomy This 15 the only certain way of distinguishing them
from the more senious types of tumors

Although many mediastinal tumors are almost enurely asymp-
tomatic at the time of their discovery mamfestations dug to mntrnsic
dysfunction of the structure of ongin and neighborhood signs pro
duced by pressure may be discovered 1f carefully sought Root pan
may suggest a tumor of neurogenic onigin but 1t should be borne m
mind that other neoplasms that press on the chest wall may irntate
the mtercostal nerves Lesions mnvolving those spinal segments that
innervate the heart may produce a syndrome difficult to distmguish
from angina pectons Horner s syndrome 15 more commonly s¢¢i
with malignant tumors or syphilitic aneurysm and hoarseness may
be due to involvement of the recurrent laryngeal nerve Respiratory
symptoms are common and may provide evidence of bronchial cont
pression  Dysphagia may be imndicative of esophageal obstruction
either by external pressure or by carcinoma of the esophagus 1tse



GENERAL DISCUSSION 341

Superior vena caval obstruction 1n the early stages before the
classic findings are evident, may be detected by comparing the venous
pressure 1n the arms with that 1n the legs If the obstruction 1s not
due to primary venous thrombosis then 1t 1s usually indicative of a
malignant tumor or an aortic aneurysm In the younger age group a
tumor of lymphatic ongin 1s the most likely In older individuals
owng to recent changes in morbidity bronchogenic carcinoma 1s
now a more common cause of vena caval obstruction than 1s syph
ilitic aneurysm Mediastinal collagenosis may give the appearance of
a mediastinal tumor may result 1n the development of vena caval
obstruction and may lead to severe pulmonary hypertension from
volvement of the pulmonary venous system



Mustrative Cases

I

(3395829 Admutted August 18, 1946 Died August 23, 1946)

Tas 43 year old Negro laborer entered because of a 10-dav illness charac
tenized by fever and chills Four days before entry he had a shaking chill
fasting for IS minutes At tfus time he noted pan over the precordmm
d by resp He developed a cough prod of rusty
colored sputum The next day sulfonamides were admumstered He lost lus
appeute and began to vomit Burning on utination developed and he had
reddish urne for two days He stopped the drug and the unne became
normal in color He worked 1n & saw mill and had had no mfection preced
mg the present iliness
f;:]\/'su[:)u EXAMINATION on admission T 1054 P 130 R 32 BP
11

The patient was disoriented the respirations were shallow and he hada
cough productive of rosy tenacious sputum There was no lymph node
enlirgement The pupils reacted normally No cyanosts jaundice ot pallor
was noted The fundr were normal There was no cervical ngidity The
trachea was in the midline The heart was normal The thorax expanded
well but there was dimnution 1n descent of the diaphragm There were
palpable thonchi at the left base A few medum rales were heard over
both lung bases on inspiration and numerous sonorous rales over the
entire chest There was tubular breathing just lateral to the left heart
border The hver and spleen were not palpable The reflexes were hypo
active There were vancostties of both legs, but the legs were equal in siZ¢
COURSE IN THE HOSPITAT The patient lived only six days The tem
perature continued hugh in spite of penicilin and sull & t
tion The third day he became comatose His neck was stiff but spial find
examination revealed no abnormahties The signs of pulmonary consolida
tonbecame more extensive with tubular breathing whispered pectonioquy
and bronchophony over both lower lung fields On the day of death he
developed ahguna The nonprotein mitrogen was 143 mg %
LABORATORY DATA  Blood serologic test for syphilis was negativ®
Unne showed 3 plus albumin white blood cells red blood cells and casts
1 small Hemoglobun 15 gm 44 tion rate

& it

34 mm per hour leukocyte counts were all normal except the second 43y

when they numbered 15000 with 86% polymorphonuclear cells Sickling
342



ILLUSTRATIVE CASES 343

negative Sputum culture alpha streptococcus and Staphylococcus aureus
A yeastlke orgamsm was also grown Blood cultures were stenle No
tubercle bacilh were found on either smear or culture Material obtained
by lung puncture was stenle on culture Nonprotein mitrogen 38 mg /
bilirtubin 08 mg ¥ chlonde 94 mEq CO combming power 27 mEq
Sulfonamde level 1 3 mg ¥ Agglutination tests typhoid O and H para
typhoid and cold negative On the I4th day of illness the agglutination
test for Pasteurella tularensis was positive 1/160 Tuberculin skin test
negattive X ray of chest showed increased density 1 medial aspect of nght
base with p 1on Patchy wrregular density
was present i the second night antenor mnterspace and underlying the 3d
nb Soft patchy irregular densities at the left lung base

DiscussioN The duration of this illness was two weeks from
onset to death It was characterized by a high sustaned fever which
did not respond to erther pemcillin or sulfonamide It seemed most
Iikely to those who saw hium that he had a virulent type of pneumo
mtis with bacteremia However 1t does not seem probable that this
was one of the more common types of bactenal pneumonta Pneumo
cocar could not be 1solated the pneumomia was patchy and diffuse
there was no response to chemotherapy and no bacteremia was
found The Friedlinder bacillus should have been found easily 1f 1t
had been the cause Furthermore an overwhelming infectton due to
this organism 1s usually accompanied by blood stream imvaston
Staphylococcal pneumonia as a primary disease 1s not common
When infection does begin 1n the lung blood stream invasion with
the di P of 1c abscesses may occur late There mught
be no improvement with pemcilin therapy since many staphylococc
are pemcillinase producers The cerebral manifestations could have
been due to a brain abscess but this would be unusual m the absence
of bacteremta

It was stated that a yeastike orgamsm was grown from the throat
The 1dentity of 1t was not reported It scems unlikely that any of the
fungus mfecuons which may 1nvolve the lung such as histoplasmosis

OS hricosis or other mycotic agents could

have produced such a rapldly fatal infection

Primary atypical pneumonia due to a virus must be considered
Although cerebral festations are ily seen the early
onset of delinum leading to coma would be unusual The absence of
cold agglutinins does not rule out this type of infection

Of the generalized nfections which may be assocrated with pul
monic involvement typhoid fever 1s easily ruled out The pulse was
always rapid there was never a leuk or splemic

B
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and the agglutinations were negatwve at the end of the second week
Richettsial 1nfections such as typhus fever and tick bite fever usually
have a skin eruption dunng their course but the general pictuse of
this diness makes it difficult to rule out these posstbilittes

Three turther diseases remain which could cxplain this stioess The
first 15 tuberculous pneumonta and agamst this 15 the absence of
mvolvement of the upper portions of the lung the failure to hnd
tubercle baculli and the negative tuberculm reaction Least impressive
1s the absence of bactli In acute tuberculous pnenmona bacill may
not be present 1n the sputum uatil caseation develops some 10 to 14
days after onset None of these critersa 1s nfallible but the three
together militate agamst a diagnosss of tuberculosis Melioidosss due
to Malleom)ces pseudomaller can produce miliary granulomatous ab
scesses stmilar to those produced by Malleomyces malles Ho vever,
there are no pertinent facts to suggest these posub lities The'ty, phoidal
type of tularerma could explain most of the findings A history of
defirute exposure 1s often Jacking In the presence of pulmonary i
volvement with no other local portal of entry there may be no dis
cermble lymph node enlargement unless the disease lasts for a long
persod Rupture of one of the tubercle like lesians wmto the blood
stream may result m rapd progress of the disease with coma and
death The orgamsms are difficult to grow from the blood stream
and may be missed on routie culture The single agglutination 12t
although not strongly positive, 15 suggestive as the agglutination
reaction may not be fully developed until the thurd week

It seems quite posssble that the final ohguna and urema resulted
from sulfopanude admuastration I do not believe that hypertension
played any sigmhcant part mn this acute iliness

The final conclusion 1s that thus patient died of tularemuc pned
moma

ANATOMICAL DIAGNOSIS {Autopsy No 20111) Lobular peumon
with necrosis and cavity formation” both lungs, necroses wn lver splesn
bone marrow right adrenal and mediastinal lymph nodes (Talaremia)
Hemoglobiuric nephrosis Thrush with ulceration of larynx Hyabne
tubercles 1a hular Iymph nodes

The middie of the right lower lobe contaned a ragged abscess cavity
partly filled with necrotic matenal This was surrounded by a margn ©
yellowish firm tissue 1n which the pulmonary markings were not visible
The rematnder of the lobe showed almost canfluent consolidation Ther
was another much larger abscess 1n the postertor tip of the nght muddle
fobe The hular and tracheal lymph nodes were the seat of small 2bscess
formation The spleen was enlarged
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Microscopically the outlines of 1nvolved alveol could be seen and these
were filled with fibrn and leukocytes although the latter were scanty
Further toward the periphery the alveok were filled with coagulated flurd
Scattered about the mvolved areas were vessels filled with thrombus mate
nal There was po tubercle formation and the reaction to the mfection was
neglgible Necroses were found in the spleen and bone marrow and i a
lymph node draming the lung Cords of liver cells as well as adrenal eprthe
lum were necrotic and infilirated with leukocytes No bacteria were
stamed 1n any of the tissues and 1 addition the culture of the lung at
autopsy was sterile The anatomical changes were compatible with the
diagnosis of tularemia and the lesions had the disposition seen 1n this
disease The kidneys showed dilated tubules which contained red cells and
hemoglobinunc material The change bled that seen m
reactions and burns and was probably related to the sulfonamide admints
tration
SUMMARY Thus 43 year old Negro laborer entered because of a 10-day
1llness charactertzed by chills fever cough and a pleuntic type of pam in
the chest Examination revealed fever disorientation pneumonttis and
hypoactive reflexes On the 14th day of illaess agglutination test for
Pasteurella tularensis was positive 1/160 The pulmonary signs progressed
and he became comatose there being no response to peascillin or sulfo
namide After discusston of the various virulent infections associated with
pulmonary signs tularemia seemed the best diagnosis particularly m view
of the positrve agglutination test Autopsy revealed lobular pneumonia
with necrosts and cavity formation 1n both lungs due to TULAREMIA




IT

(4117323 Admutted May 21, 1946 Died May 22 1946)

Tiis 25 year old Negro woman complained of sudden onset of pamn m her
night chest For many years she had had vague joint pains On examunation
1n 1938 the heart was not enlarged but a systolic apical murmur was noted
and the pulmonic second sound was greater 1n intensity than the aortic
Two days before admission the patient developed a chest cold  with

cough and a feeling of weakness The day before she had a shaking chull
and noted pamn under her nght breast which appeared after coughing
She felt hot and developed generalized aching

PHYSICAL EXAMINATION on admission T 104, P 160 R 45 BP
70/50

The patient was critically 11l There was no cyanosis or jaundice but the

mucous membranes were pale She complamed of pam of a pleural type
over the nght lower chest The retinal veins were tortuous The neck was
supple the trachea was i the mid ine The movements of the nght chest
were splinted There was dullness over both lung bases more on the nght
The breath sounds were blowing 1n character but only scattered rales
were heard The heart was at the upper imit of normal 1n size The rate
was rapid the thythm regular and no murmurs were heard The vetns of
the neck were not distended The Inver and spleen were not enlarged There
was no edema and neurological exammation was normal

COURSE IN THE HOSPITAL Because 1t was thought she had pneumo
ma penicillin and sulfadiazine were given The pulse rate and temperature
remained elevated Following a transfusion the blood pressure rose to
115/80 but 12 hours later was 70/50 There was evidence of spread of the
process to the left upper and right upper lobes Her dyspnea remamed
severe but cyanosis was not noted The abdomen became distended Let
kocyte count 2 200 on admussion rose to 5000 A thoracentesis was done
and 125 ml of straw colored matenal removed No orgamsms were €
covered from the flud Twenty four hours after admusston she became
comatose and died

LABORATORY DATA Blood serologrc test for syphilis posttive hemo
globm 10 gm  leukocyte count 2 200 with 76 4 juvenule neutrophils 217
segmented neutrophuls no sickling Unne showed albumm 1 plus many
epithelsal cells occastonal white and red blood cells no casts Varety of
chemical examinations of blood all showed normal results except choles
terol 93 mg 4 Culture of nasopharynx showed heavy growth of type u
pneumococcus blood culture showed no growth
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DIsCcuUssIoN This was a fulminating disease which terminated
fatally three days after onset There was severe dyspnea but wncon
spicuous cyanosis The chinical diagnosis was lobar pneumoma due
to type II pneumococcus but there was no evidence of benefit from
penterlhn or sulfadiazine The blood pressure remained low the tem
perature and pulse rate hagh These facts and the absence of bac
teremia 1n the face of such an overwhelming infection make this
diagnosis un ikely m spite of the fact that type II pneumococcus 1s
rarely found m the throat under other circumstances It would be
unusual for a patient with pneumococcal pneumomnia to die so early
1n the course of the disease The same objections hold for any of the
other types of bactenal pneumoma such as those due to Friedlander s
bacillus or the staphylococcus

Most of the non bactenial pneumomas would not be expected to
produce such a fulmmating disease even in the presence of anemia
The chinical charactenstics of a primary atypical preumoma are those
of an acute infection of gradual onset 1n which constitutional symp
toms predomtnate over respiratory mantestations The disease 1s or
dinanly of mild or moderate severity and dyspnea of this degree 1s
unusual Of known types of non bactenial pneumonia there seems no
teason to consider psittacosis ornithosis or Q fever An addi

tional possibility 1s nfl 1p but the lack of cyanosis 1s
agamst this dragnosis
Although we have no specific evid to el tubercul 1t

would not be expected to cause such a fulminating and rapidly fatal
fection 1n a relatively healthy young woman

It seems reasonable to look for some other type of infection to
explain this explostve disease picture Memingococcal infections may
strike with dramatic suddenness and end fatally within even a few
hours Purpunc phenomena are usually present and a marked bac
teremua 15 found

This 1s not the clinical picture of acute interstitial fibrosis which
develops over a longer period of ttme With this malady there 1s not
only dyspnea but mtense cyanosis with the picture of cor pulmonale
before death

The history of jomnt pains 1s difficult to interpret This woman had
certam of the constitutional features of sicklecell disease such as
tartuous retmnal veins but 1n sprte of a moderate anemia there were
no grounds for making the dragnosis of sickle-cell anemia Symptoms
such as joint pains may occur i patients with the sickle-cell trait who
have no anerma In this case the vague pams plus the descniption of
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the cardac findings 1n 1938 raise the possibility that she had rheu
matic fever with mitral valve disease
Assuming for a moment that this patient had chronic rheumatic
fever with rheumatic valvuhtis, could the fulminating termnal illness
be explained on this basis? Pulmonary lestons occur 1n acute rhen
matic fever and may spread with great rapidity However, frothy
sputum and cyanosis are usually evident Dyspnea may be extreme,
as itwas 1n this case Leukocytosss 1s an almost invanable accom
panument of rheumatic pneumoma, and acute carditis also 15 usually
evident There was Jeukopenia 1n this case but the heart was at th.
upper limits of normal size and the pulse rate was out of proportion
to even such a high fever With a rate of 160 murmurs might not be
audible The low blood pressure and pulse pressure are compatible
with an acute myocarditis
Other possibilities may be mentioned for completeness but do not
seem probable—for example, acute bacterial endocarditis 1nvolving
the tricuspid or pulmonic valves and multiple pulmonary emboli
from the heart or peripheral vemns
The following diagnoses seem likely but the evidence to support
them 15 not conclusive Rheumatic heart disease with mutral valve
mvolvement acute theumatic fever with acute myocarditis and pneu
monitis sickle cell trait The leukopenia was striking and one has
difficulty 1n dismissing the diagnosis of a viral type of pneumomtis
If this were the situation (viral pneumomnitis) then the positive blood
serologic test for syphulis may be a biologic false positive There 18
certamly nothing to indicate that syphilis was concerned m the
final illness
ANATOMICAL DIAGNOSIS (Autopsy No 19963) Bilateral virus poet
moma (influenza A) with widespread edema pt hyalne
membranes and areas of lobular polymorphonuclear consolidation (gram
positive diplococet i stamn) Mitral stenosis with marked scarnng of mitral
valve Dilatation and hypertrophy of left atnum Effusion pencardial
pleural and pentoneal cavities Acute congestion liver Shght perlpO“-”l
scarning and chronic inflammation Hyahized and caleified hilar lymph
nodes History of sickle-cell anemua no splenuc lesion
The lungs were heavy and full of edema coagulum The bronch: were
reddened the nodes at the fulum and about the teachea were swollen In
areas the lungs appeared dark 1n color and were firm No definute cont
solidation could be made out Influenza virus A was isolated 1n the chick
embryo Grossly the condition of the lungs resembled extreme chroniC
passive congestion and the old mitral stenosis was consistent with this
mmpression Microscoprcally however both lungs contamed extenshé
lesions of virus pneumoma
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SUMMARY Thrs 25 year old Negro woman had a history suggestive of
rheumatic fever and evidence of mitral valve disease Two days before
admission she developed 2 chest cold and felt weak The following day
she had a chill fever generalized aching and pain under the right breast
after cough Examination revealed fever tachycardia hypotension dull

ness over both lung bases and an occasional rale There was evidence of
spread of the pneumonitss to the upper lobes The leukocyte count was
2250 Throat culture showed a type IF pnevmococcus In the presence of a
history of rheumatic fever 2nd a fulminating illness with fever tachycardia

and peculiar pul y signs a d of acute rk fever with
myocarditis and pneumonia was made However the leukopema was an
important clue and in view of the extreme dyspnea and rapid course more
emphasis should have been placed on the possibility of a viral pneumonites

At autopsy mitral stenosis was found but the cause of the final illness
was 4 VIRUS PNEUMONIA DUE TO INFLUENZA A




II1

(3£594873 Admutted January 9, 1952 Died January 10, 1952)

This 68 year old white woman was admitted 1n a semicomatose condition
She had cared for her psychotic sister and during the preceding two years
the sister had beaten her on occasions with resulting injunes to the head
For six years the patient had been under treatment for high blood pressure
and a failing heart Her chuef complaint was dyspnea on exertzon Three
years before entry she developed headaches wiuch had become worse
during the past six months For eight months the ankles had been puffy
On she P d of pain 1n the left shoulder and
arm Five weeks before entry the sister was institutionalized and when the
famfy visited the patient they found she had been 1ll for several days with
out adequate food After that she refused to be down because of shortness
of breath and was mcontinent She had a severe non productive cough
and complained of a lump 1 the throat and pressute under the manu
brium Three weeks before admission she complamned of fogginess of
viston 1n the night eye For 10 days she had eaten poorly Two days before
admisston she was given exchange resins to relieve edema She became
confused and on the morning of entry developed a rattle in her throat and
thought she was dying On arnval in the accident department she was
tlho%?g,(l;l to have subsiding pulmonary edema The blood pressure was
PHysiCAL EXAMINATION on theward T 97 P 70 R 12 BP 84/60
The patient was emactated and appeared chromically and acutely 1l
She could be aroused only by painful stumuli Respirations were slow with
shallow inspiration and profonged expiration with audible rhonchy There
was cyanosis The pupils were small (morphine) There was no Iymphad
enopathy The neck was resistant to forward movement The trached
was 1n the mudline The neck vemns were flat The thorax had an emphysen
atous appearance Over the mght lung the percussion note was flat trom the
6th nb 1o the base and the breath sounds were suppressed Breath sounds
were harsh with prolonged expiration 1n other areas Coarse rhonchi were
heard throughout, and near the angle of the scapula on the left meditm
moist rales were noted The heart was shghtly enlarged and there were
numerous extrasystoles The sounds were drstant Loudest at the apex and
transmutted toward the axilla was a ugh pitched coorng systohic murmut
There was thickening of the penpheral artenies The liver edge extended
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below the umbilicus There was edema of the legs and over the sacrum
She moved all four extremities and the reflexes were hypoactive but equal
COURSE IN THE HOSPITAL The patient s pulse rate and temperature
gradually rose to normal levels the blood pressure to 110/80 The venous
pressure was 130 mm (glucose) After a few hours she became more alert
The peripheral pulses were palpable The night ulnar pulsation was stronger
than the left and her right hand was warmer than the left The neck became
supple but the moust rales p d The cyanosts but rmp d
when she was placed 1n oxygen Thoracentess yielded 900 m! of pink flud
which clotted 1 1 mmute spectfic gravity was 1010 red cell count was
95000 and white cell count 2 000 with 78 / polymorphonuclear cells A
few hours later she was found dead i bed
LABORATORY DATA Blood serologic test for syphilis was negative
Hemoglobin 125 gm 1t 39 icterus mndex 5 sedimentation rate
44mm perhour Leukocyte count 55 000 (tepeated 1n a few hours 35 500)
with 8, juvenile neutrophuls 86/ segmented neutrophils Urme specific
gravity 1020 albumin 2 plus occasional white cells and many crenated
red cells but no casts culture showed Stapinlococcus albus Blood non
protein nitrogen was 48 mg / sugar 112 mg / cholesterol 222 mg /
CO,_ combinmng power 284 mEq chlonde 96 mEq sodium 137 mEq
potassium 4 7 mEq  alkalme phosphatase activity 76 umts Culture of
pleural flnd stenle

Electrocardiogram showed a rate of 83 P R nterval 0 18 sec P waves
normal left axis deviation slight sagging of the S T segment m leads
1 2 and V5 withinverted T waves

DISCUSSION Thus patient had a history of illness extending over
at least six years For approumately five weeks there was a change
m the course of her illness the details of which are obscure but the
dyspnea was more severe cough was pronounced and she com
plained of substernal pain and became incontinent A few hours be
fore admusston she develop=d a rattle n her throat and was
thought to have developed acute pulmonary edema There was flud
m the night pleural cavity the heart was enlarged and a systolic
murmur was heard Hepatomegaly and edema were present but the
venous pressure was not significantly elevated

She had had systemic hypertension for many years which prob
ably accounted for cardiac msufficiency It would appear that there
was no sigmficant renal failure since the nonprotein mitrogen was only
48 mg % Just before death The first question 15 whether the final
Hlness was due to some pl of the hyp e vascular
disease Certainly the history and the findings are ot typical of any
of the common complications The vague story of substernal and
shoulder pain might suggest coronary nsufficiency the final episode
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bemg coronary occlusion There was no history of pam associated
with the final collapse the ve electrocardiograms showed no
evidence of mfarction, and a leukocytosts of this degree developing
with such rapidity would be unexpected A dissecting aneurysm mav
have developed 1n view of the nequality of her pulses in the upper
extremities, but such profound collapse without more severe pamn
would seem incompatible Leukocytosis may follow a pulmonary em
bolus and the same holds for the blood tinged pleural effuston

Could she have had 1n addition to hypertension some other type
of cardiac disease which contributed to the rapid progress of her 1l
ness 1n the few weeks before death? Certainly there was nothing to
suggest congenital heart disease or pericardial involvement There
was no evidence of primary pulmonary hypertension Her food intake
Was poor she had symptoms suggesting petipheral neantis and a
slow pulse a mitral murmur and edema, all compatible with ber
bers That the enlarged liver was not due to heart failure alone 15
suggested by the only shghtly elevated venous pressure The large
hard liver and the low blood pressure could have been due to pnmary
amyloidosis However the seemungly disproportional hepatomegaly
may be more easily accounted for by fatty infiltration resulting from
dietary defictency

None of these suggested possibilities seems to furmsh a clear ex
planation of the entire course of events It would seem probable that
the final 1llness was of several weeks rather than of several hours
duration Perhaps the key feature requinng explanation 1s the ex
treme leukocytosis with shift to the left The absence of large spleen
would seem to pomnt against leukemia A severe internal hemorrhage
15 an unlikely cause as the hematocnt was 39 Reasons for suspecting
makhignant growth with extensive bone marrow metastasts do not
eust Digitalis poisoning may be accompanied by leukocytosis but
not of this degree Death of tissue resulting from infarction may give
a lugh count but not of this magmtude unless very extensive There
was no elevation of bilirubm to suggest a pulmonary anfarct The only
acute episode was a few hours before admussion hardly allowing
time for extensive necross of tissue to develop Occastonally tuber
culosis will result 1n 2 leukemond reaction ‘The illness was possxbl)'
of five weeks duration with cough weight loss mental difficultics
and an inflexible neck suggesting tuberculous meningitis but this
type of blood picture would be more common 1 other types of bac
teral infection such as
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(1) Abscess formation (cerebral hepatic permrenal)

(2) Pneumococcal infection with pneumonta

(3) Menngius

(4) Bactenial endocarditis

It 1s difficult to fit this puzzle together because the history was so
vague The best possibility 1n view of the fulminating illness the
leukocytosis and the cyanosts which cleared on admmstration of
oxygen would be p Acute end ditis could explain the
anemua hematunia leukocytosis foggy vision and musical murmur

The low blood pressure and marked collapse with pulmonary
edema could be associated with tubular degeneration of the adrenals

ANATOMICAL DIAGNOSIS (Autopsy No 23419) Generalized arterio
sclerosis with narrowing of coronary and renal arteries and occlusion of
left subclavian artery Caloified aortic valve History of hypertension and
heart faiture Rught and left ventricular hypertrophy Generalized arterolo
sclerosis Myocardial scarring Chromic passive congestion of the hver
Pulmonary edema Acute lobar pneumoma left lung (gram positive dip
lococe1) History of leukemoid reaction Tubular degeneration of the
adrenals Fibrinous pleuntts left lung Bilateral hydrothorax Emphysema
Medial cystic degeneration of medium sized pulmonary artery Atrophy
cerebral cortex Pericardial scarning with hemosidenin deposits Cortical
adenoma adrenal Focal necrosis adrenal cortex Acinar cell adenoma
pancreas Carcinord 1leum Hyperplasia femoral marrow

The heart was markedly enlarged All leaflets of the aortic valve were
thickened with calcified deposits and were ngid and stenosed There was
a fresh fibnnous pleurisy over the posterior half of the left upper and lower
lobes which were largely pied by graying hdation The left sub
clavian artery was occluded by artertosclerotic plaques 1 em from its
onifice The thoracic and abdominal aorta were a calcified tube The onfices
of both renal arteries were greatly reduced m size and cross section of the
vessels distally showed marked narrowing Histologically the homogeneous
fibrinopurulent exudate 1 the alveoll with excellent preservation of the
alveolar walls and the absence of evidence of asp alt
suggest that this was a lobar pneumonia It was clearly more than a ter
minal pneumonia and had led to prominent tubular degeneration of the
adrenal cortex Type III pneumococer were obtained at autopsy by lung
puncture
SUMMARY Thus 68 year old white woman admutted 1 a semicomatose
conditton bad hypertension and heart fatlure for six years For five weeks
her diet was poor and dyspnea and edema had progressed For two days
she was confused and developed a rattle 1 the throat Examination
showed a subnormal temperature cyanoss dullness and suppression of
breath sounds cardiomegaly extrasystoles a systolic murmur hepato
megaly and edema She improved on oxygen Nine hundred ml of flmd
containtag 2 000 white cells of which 78 per cent were polymorphonuclear

/
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cells was remosed from the nght pleural cawity The white cell count was
55000 with 89/ juvemle neutrophils and 864 segmented neutrophils It
seemed clear that the patient had had hypertension with chrome cardiac
nsufficiency The question was whether the finalillness was a complication
of this or some intercurrent disease The leukocytosis together with the
pulmonary signs and the cyanosis which improved with oxygen suggested
lobar pneumonia Autopsy showed coronary and renal artenoscleross,
cardiac hypertrophy and chronic passive congestion There was a fresh
LOBAR PNEUMONIA



1A%

(#257708 Admutted April21 1942 Died July 24 1942)

This 45 year old West Indian planter was admutted with a diagnosis of lung
abscess and empyema He had had measles complicated by pneumona at
age 16 and 1n 1927 had siusius which necessitated irngation

In Apnl 1941 he developed fever with malaise and a diagnosis of
influenza was made A few days later he had pain n the nght chest con
tinued to have fever and was told he had bronchopneumoma In June
1941 he was hospitalized because of contmued fever A thoracentesis of
the nght chest was unsuccessful He developed violent attacks of coughing
with purulent sputum On postural drainage his condition 1mproved the
temperature returning to normal A few days later fever returned and
x rays revealed a cavity In January 1942 he had an hemoptysts and
noticed easy fatigability and further fever His cough was productive of
purulent and occasionally bloody sputum Admunsstration of sulfathiazole
and postural dranage gave Little relief so he came to the Umted States for
treatment
PHYSICAL EXAMINATION on admission T 994 P 108 R 28 BP
120/70

There was evidence of moderate loss of weight but no cyanosts pallor
or clubbing The tongue was heavily coated and the pharynx shghtly
injected There was no lymphadenopathy The lower right Jung border was
at the 5th rib postertorly and there was no movement with respiration
The percussion note was dull as high as the 6th dorsal vertebra The
breath sounds in this area were suppressed and voice sounds znd fremitus
were absent Occasional medium rales were heard The heart was normal
The liver and spleen were not palpable The genitalia were normal Neu
rological examination showed no abrormalities
LABORATORY DATA Blood serologic test for syphilis negattve Un
nalysts blood ch 1 10D 1 studies normal ex
cept for sedimentation rate of 21 mm per hour Sputum culture showed
normal flora blood cultures were sterile No tubercle bacili found on
smear or culture stool exammations negative for blood and parasites
X ray examination of the chest revealed thickening of the horizontal inter
lobar pleura on the nght F P showed a loculated
collection of fluid at the nght base extending to the interlobar fissure and
posstbly into the fissure

On May 1 an exp 'y op was perfi The nght lung was
bound down by dense adhesions After the nght upper lobe was freed a
hard mass of inflammatory tissue was found on the medistinal surface of
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the night lower lobe extending into the diaphragm Biopsy showed chronic
flammation and scarrng of the lung

COURSE AFTER OPERATION During the postoperative peniod the pa
tient was weak as well as dyspneic and cyanotic A collection of flud 1n
the right hemithorax was aspirated and was stenile A subcutaneous abscess
developed near the night scapula and was incised with the release of puru
lent matenal cultures of which grew out a Staphylococeus albus The
leukocyte count was 13 000 and the hemoglobin 11 8 gm The temperature
spiked to 101 each day On May 29 x ray revealed flud still present 1o
the night thorax The thoracotomy mcision was completely closed The
patient perspired profusely and continued to cough with the production
of bloody sputum He complaned of pain 1 the region of the left shoulder
On June 18 a bronchogram was done and none of the matenal reached
the middle lobe Only the main bronchus to the nght lower lobe was
filled Bronchoscopic examination showed purulent matenal i each pyrt
form smus The carmna was widened as though a mass were pushing the
nght main stem bronchus upward The onfice of the nght mddle lobe
bronchus was collapsed due to edema and the night lower lobe bronchus
was filled with thick purulent exudate On July 4 edema was noted up 0
the knees and the hemoglobm had fallen to 10 5 gm At bronchoscopy
three days later 30 m! of foul exudate contamung a Staphylococcus aureus
on culture was aspirated from the night lower lobe bronchus Further
urine showed alb and I red cells and white
cells with many lar casts The abd was distended and a flud
wave could be elicited A short systolic murmur was noted loudest i the
3rd interspace at the sternal border The blood pressure was 132/70 On
July 6 a tender swelling was noted over the nght elbow One week later
2000 ml of serosanguinous pleural fluid was removed Smear for tubercle
bacillt was negative The specific gravity was 1016 with 4 plus albumi
There were 37 500 cells 99,4 of which were red blood cells the remamder
bemg lymphocytes Cultures were stemle The leukocyte count i the
penpheral blood was 21 800 July 22 a subcutaneous swelling was noted
in right interscapular area and 60 ml of foul smelling bloody flud was
aspirated The following day the patient became more dyspneic and
cyanotic and the white count rose to 50 000 before death

Discussion It would seem most logical to conclude that this
patient had a suppurative process 1 the right lower lobe with abscess
formation This may well have had 1ts begmning with the poet
momtis complicating measles The exacerbations and remissions
could have been associated with episodes of blockage of bronchi sup*
plying the 1mnvolved area followed by release of the accumulated p¥
rulent matenial The events following the operation may fit such 2
conception The impact of such a procedure 1 a person below his
normal physical conditton opened the way for a generalized infectiots
with bacteremia The metastatic processes in the elbow and mterscap
ular area and the rapid progress to death followed It 1s quite €O



ILLUSTRATIVE CASES 357

cenable that the patient also had an acute endocarditis and localized
abscesses 1n other areas such as the brain may be found Such a
conception seems logical but then the question arises whether there
wa$ some other underlying process mn the lung

The possibilities other than that mentioned of a chrone pyogenic
abscess following the post rubeola pneumonic mfection are (1)
amebrasis (2) mycotic mfection (3) tuberculosis (4) neoplasm

Endameba histoly tica may reach the lung erther through the blood
stream and produce an abscess or by extension of an abscess of
the liver The latter 1s the more frequent course of events with the
resulting development of an empyema If there 1s no secondary bac
terial infection the exudate mn the pleural cavity may be similar to
that 1n the liver—so called anchovy sauce material However sec
ondary 1nfection 15 common and the hepatic mvolvement may be
overlooked the empyema being considered bactenal in origsn Thus
patient was from a tropical area The process 1n the lung 1s 1n the
night lower lobe and the involvement extends to the diaphragm
There need be no chinrcal evidence of amebic colitis The sudden ex
pectoration of pus 1s not nncommon as these lesions frequently rup-
ture 1nto a bronchus The type of pus brought up at first was not the
typical material but amebic abscesses may develop insidiously and
become secondanly infected before rupture occurs

In actnomycosis of the lung the early symptoms are those of a
subacute pulmonary mfection with cough fever and expectoration
of purulent bloady ! Small ab form
1n the lung and frequently mvolve the pleura The findings 1n the
early stages resemble those of tuberculosts As the disease progresses
areas of consolidation develop with 11l defined patches of rarefaction
The pleura becomes adherent and pockets of flud may form The
ribs are infected and sinuses develop as the process burrows through
the chest wall The acuteness of the onset and the fatlure of bilateral
infection to develop untif the end are agamst this possibility but the
mterscapular lesion may have represented direct extenston of an
actmomycotic mfection from the lung No search was made for fungt
and no cultures were made on suttable media These are !he only
ways 1n which sucha d can be definrtely

Numerous attempts were made to find acid fast bacillt 1n sputum
bronchial exudate and ascitic fluid without success The development
of a purulent infection of this type particularly in the lower lobe
would most likely be due to involvement of the bronchial wall by the
tuberculous infection with resulting obstruction OF this there was
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no evidence and tuberculous lesions were not found 1n the biopsy
1t ss difficult to rule out this possibility although the clincal course
of the 1llness 1s agamnst it

The age of the pattent and the duration of the illness are com
patible with a diagnosis of pulmonary neoplasm with necrosis and
suppuration Such a lesion could have been missed at the exploratory
operation but 1t seems unlikely There were no definite findings to
suggest metastatic lesions, and the rapidity of onset of symptoms,
with development of an abscess would be unusual unless there was
bronchial mmvolvement with obstruction Nuther the bronchograms
nor bronchoscopic examinations revealed such a condition

The nature of the postulated bacteremia deserves further comment
Anaerobic streptococer are usually present m putnd pulmonary
lesions The distingwishung feature about this organism 1s its ability
to cause necrosis with the production of a putnid odor If the primary
focus 15 1 the lung abscesses may develop in the distribution of the
systemic circulation In the case described by Fisher and Abernethy,
pulmonary gangrene with putrid empyema was followed by dev elop-
ment of sub gas cc g ab and metastatic sup-
puration of a clavicle and knee joint Staphylococeal bacteremia 13
charactenzed by metastatic abscesses, the kidneys being the most fre
quent site The more chronic cases may show subcutaneous festons
and acute endocarditts 1s more common than 1n streptococcal bac
teremia A marked leukocytosis 1s the rule These two organisms
could have been responsible for the widespread mfection which this
patient undoubtedly had

In a patient with a chronic infection who develops edema with
ascites and changes in the urine the question of amyloid disease
arpes Usually there 1s more marked albuminuria than was present
here Renal amylotdosis 1s generally part of a widespread process 11
which the liver and spleen are snvolved These organs were never
palpable mn this patient

From the mode of onset and the course of the sliness 1t would
seem most Iikely that this was a chronic pulmonary abscess complt
cated by a postoperative bacteremia Actinomycosts 1s dfficult to rule
out It mught explain the mvolvement of the diaphragm the possible
direct spread to the chest wall, and also the evidence of widespread
nfection termunally
ANATOMICAL DIAGNOSIS (Autopsy No 17963) Multiple lung ab-
scesses (actinomycotic) nght Dense fibrous pleural adhesions nght
Empyema nght with rupture through diaphragm Subphrenic abscess




ILLUSTRATIVE CASES 359

nght Fibrous and fibnnopurulent pericarditis Purvlent mediastimtis with
extension to and abscess of left lobe of thyroid (actinomycotic) Thora
cotomy right with draming sinuses Pleural effusion left with fibrinopuru
lent exudate Acute splemc tumor Chronic passive congestion Ascites
Abscess night elbow

The lobes of the liver were adherent to the diaphragm There was a
perforation m the nght diaphragm connecting the pleural and abdominal
cavities just to the right of the mferior vena cava The left pleural cavity
contained 700 ml of thun hemorrhagic flnd In the few areas where the
lung was free the visceral pleura was covered by a fibrinopurulent exudate
The pertcardral cavity contamed a small amount of fibnnopurulent mate
rial The bronchi were 1njected and contzined hemorrhagte purulent
exudate In the nght lower lobe on its lateral aspect there was an abscess
cavity measuring 2 cm 1n drameter E of the 7
sections showed numerous actinomycotic abscesses i the lung associated
with dense scarnng  The section from the heart showed an extension from
the infected lung and pleura into the pencardial sac There was dense
infection and scarring over the right auricle at the entrance of the vena
cava which provided a reason for the chronic passive congestion of the
lver
SUMMARY Thus 45 year old West Indian one year before death devel
oped evidence of a pulmonary abscess He had intermittent symptoms over
the next few months No pathogenic organisms were demonstrated
Expl 'y th y revealed nfl 'y tissue mn the right lower
lobe He continued to have fever and cough with bloody sputum Flurd
reaccumulated 1 the night pleural cavity and edema asates and urmary
abnormalities developed Bronchoscopy revealed evidence of a mass dis
placing the bronchus upward It seemed clear that there was a suppurative
pracess mvolving the night lower chest which appeared to spread system
1cally as well as locally The possibil di were pyogenic abscess

b t i} pl and yeosts The most Iikely

dragnosis seemed to be chronic lung abscess but i view of the chromeity
of the process and the nature of the operative findings actinomycosts coutd
not be ruled out At autopsy there was ACTINGMY COSIS with abscesses 1
the lung and extension to the pleura pericardium and peritoneal cavity
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(3257875 Admutted May 1, 1942 Died May 8, 1942)

THis 62 year old white male complained of cough dyspnea and weakness
of two months duration His wife had died 18 years previously of tubercu
losis

Two months before ad he developed a p cough which
became productive of mucopurulent sputum On several occastons his
sputum was blood tinged He developed anorewa and lost werght There
was Increasing dyspnea but no orthopnea or edema During the two weeks
before entry he had attacks of stabbing pain 1n the left lower axilla asso-
crated with paroxysms of cough Hoarseness was present from the onset
PHYSICAL EXAMINATION on admission T 1024 P 88 R 25 BP
85/50

The patient appeared chronically il and had lost weight His face was
flushed The fundi were normal The few remaiing teeth were carious
The neck was supple The trachea was i the midhne There was a small
movable lymph node i the left supraclavicular region but no general
lymphadenopathy The p 1or diameter of the thorax was
increased There was a massive left pleural effuston and occastonal sibifant
and sonorous rales were heard throughout the chest The heart sounds
were distant and a pleuro penicardial friction rub was heard The abdomen
was soft and the liver edge was palpated just below the costal margin The
f;gmsmc was enlarged There was clubbing of the toes but not of the
ingers
COURSE IN THE HOSPITAL Two liters of slightly cloudy stra%
colored pleural flid was removed Following this the temperature rose
101036 and fever was mtermittent until death On May 6 1200 ml of
fluid was removed with no mmprovement m dyspnea The pleuro pent
cardial rub persisted and on May 7 pulmonary edema developed The
venous pressure was 110 mm of saline Culture of the flud from the
second thoracentests revealed type VII pneumococct so sulfadiazine was
given The patient died on May 8
LABORATORY DATA Blood serologic test for syphilis was negative
Hemoglobin 11 gm d rate 32 mm per hour (corrected)
Leukocyte count 10900 with normal differential Urine normal except
for occasional red and white blood cells Blood nouprotemn mtrogen
mg /4 CO; combining power 65 vol ¥ Total proten 5 gm % vl
capacity 13 lters Pleural fluid specific gravity 1016 2400 white cells
57/, polymorg lear cells 36, lymphocytes and 7,/ monocyt No
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tubercle bacill were seen 1n smears and the gumea pig moculated did not
die of tuberculosis No tumor cells were found 1n a sectron of spun seds
ment Sputum culture May 3 was megative for pnenmococar May 7
there was a pure culture of type VII pneumococcus Blood culture May 7
type VII pneumococcus 250 colomes per ml X ray exammation on May |
showed dense clouding over the lower two thirds of the left lung field
There was no shift of the mediastmum In the film taken after the first
thoracentests there were changes suggesting a parenchymal lesion m the
left lower lobe

DiscussIoN The possible diagnoses 1n this case mnclude bron
chiectasis Jung abscess pulmonary mfarction aneurysm tubercu
losis actmomycosis metastatic neoplasm and primary neoplasm of
the lung or plenra It would be unusual i a case of bronchiectasis
to have the first development of symptoms at this age One would
have to assume that a bronchial obstruction had desveloped with
abscess formation and infection of the pleura A simple pulmonary
abscess with pleural nvol must be dered These lesions
can develop with no known provocation The sputum s often bloody
but 15 usually more abundant and has a disagreeable odor Pulmonary
nfection may develop around an abscess with resulting involvement
of the pleura and the development of empyema The leukocyte count
was essentially normal The character and the amount of sputum and
the massive pleural effusion are strong pomts agamnst pulmonary
abscess Clubbing of the digits may appear early and progress rapidly
but 1n thus case 1t was noted m the toes and not the fingers so 1ts sig
nuficance 15 doubtful

No source 1n the heart or peripheral veins for a pulmonary em
bolus was demonstrated Massive pleural effusions secondary to
infarction are usually bloody The flud may become infected when
secondary mfection has taken place 1t the infarct There was no
sudden onset here to suggest an embolus

Hoarseness brings up the possibihity of an aneurysm which may
lead to hemoptysis and pleural effusion The blood serologic test for
syphilis was negative there was no tracheal tug and the pleural flnd
contained no blood Dissecting aneurysm does not produce ths type
of pscture and vascular disease seems a remote possibility

The g possibilities tut i and neopl will be
difficut to distinguish between Carcinoma of the lung may simuiate
any other pulmonary disease The early symptoms may be those of
a med 1 tumor 1ncluding h When the lung 15 invaded
by the tumor tubercul fungus 1nfe and bronchop
may be simulated When such complications as abscess formation
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bronchiectasis, and empyema develop the underlying tumor may b,
easily overlooked Tuberculosis 15 one of the commonest chromic
nfections of the lung and may be active at any age It 1s more often
confused with carcinoma than any other disease When an early
mamfestation of carcinoma 1s a pleural effuston the distinction be
tween the two 1s particularly difficult In both diseases there may be
fever, cough, sputum loss of weight and signs of fiusd or consolida
tion Usually there 15 more fever and less pain m tuberculosis and
the absence of rales favors carcinoma In advanced pulmonary tuber
culosts careful search of the sputum will usually reveal bacilli The
x ray film taken after removat of pleural fluid showed a lesion m the
lower lobe which would favor carcinoma over tuberculosis

The age of the patient the location of the lesion mn the lower lung
field the nature of the effusion, with 57 per cent polymorphonuclear
cells and the absence of tubercle bacilli m exther pleural flud or
sputum all point to this bemg non tuberculous and leave neoplasm
as the best possibility There was evidently a secondary infection of
the lung due to a type VII pneumococcus with infection of the
pleural fluid and bacteremma The symptoms were all pulmonary so
with the sohtary lesion and no evidence to indicate another source
for a pnmary neoplasm carcinoma of the lung 15 the probable diag
nosis It seems likely that there was mvaston of the pericardium a3
well as the pleura 1n view of the character of the friction rub

ANATOMICAL DIAGNOSIS (Autopsy No 17853) Squamous cell cat
cmoma of bronchus Partral obstruction of bronchus Abscess cavity (eft
upper lobe) Extenston of tumor into mediastinum penicardmm 3m
heart Orgamzing and fresh fibrinous pericarditts Lobar pneumonia
® type VII) involving left upper and lower Jobes Organizin,
and fresh serofibrinous pleunsy left

There were fibrous tags attached to the pencardium and a fresher
organizing fibrinopurulent exudate The pleural surfaces of the left lung
were covered by an orgamizing fibrnopurulent exudate Both lobes were
completely consolidated In the antersor and infenior portion of the upper
Iobe there was a large abscess 6 cm 1n diameter A large bronchus opere
directly mnto this and at the site of entrance there was narrowing duc 102
tumor” The pericardium was adherent to the wall of the abscess On
microscopic section the tumor proved to be a squamous cell carcinomd
ansing from the bronchus It extended all about the lulum of the lung and
into the mediastinum  as well as through the pencardinm Extension mto
the left auncle and ventricle was noted
SUMMARY  This 62 year old white male had a two months illncess
charactenized by cough ~blood tinged sputum dyspnea pam 1 the lclll
chest hoarseness and loss of weight He was febrile appeared chromeally
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1l and had a left pleural effusion and a pleuro pericardial friction rub A
few days after admission he died wath an overwhelming mfection Tubercn

losts or neoplasm seemed the most likely cause of the underlyng pulmonary
disease His age the location of the lesion the paucity of pulmonary signs

the nature of the pleural effusion and the fmlure to find tubercle bacilh
were pomts in favor of carcinoma of the lung A squamous cell CAR-
CINOMA OF THE LUNG was found with bronchial obstruction abscess
formation and extension mto the medrastimum the percardial cavity and
the heart



VI

(#494060 Admutted September 7, 1949
Died September 16, 1949)

Tiris 63 year old whute laborer complained of dyspnea and weakness of one
month s duration His father and brother both died of carctnoma of the
stomach

In September 1946 he developed a severe parn in the night sacrohac
region aggravated by weight beanng sneezing and coughing He con
tinved to bave low back pam after the acute attack subsided In May
1949 a diagnosis of nght sacroiliac arthrtis was made He complained of
loss of weight and a mass was seen 1n the chest x ray in the region of the
arch of the aorta He had pectus excavatum however and 1t was thought
that the resulting distortion of the chest might result in such an aboormal
shadow

One month before admussion he developed dyspnea and weakness which
progressed 1n seventy He had cough productive of small amounts of
whitish sputum and swelling of the ankles but no orthopnea A few days
prior to admission he noticed pain 1 the left lower chest on inspiration
There was also discomfort beneath the sternum and 1n the epigastrum
For a penod of several weeks he had complained of substernal burmeg
varelated to exertion
PHYSICAL EXAMINATION on admisson T 102 P 104 R 20 BP
100/60

The patient had lost weight lus breathing was Cheyne Stokes m type
and there was mability to pay attention Lumbar kyphosis was present
and tenderness was noted on pressure over the right sacrotyac jotnt There
was no lymphaderiopathy The pupils reacted normally The neck vems
were not distended There was a q ble tracheal tug thought to be
transmtted The anteroposterior diameter of the chest was mereased and
pectus excavatum was noted No dullness was noted on percussion 0%ef
the langs The breath sounds were loud and bronchial on the left poste
norly There was an increase i retromanubrial dullness to the left 10 the
2nd mterspace The heart was not enlarged and no murmurs were he:mzI
The liver and spleen were not palpated The genitalia were normal an
the prostate small The desp tendon reflexes were stuggish but equal In
the lumbosacral regton there was a firm 1rregular subcutaneous Wass 1
COURSE IN THE HOSPITAL  Temperature ranged between 100 ﬂl‘l‘x
103 His clouded mental state grew worse The cough and pawl 10 S
chest subsided He did not become strong enough to make bronchoscopy
feasible Nine days after admussion he was found dead 1n bed
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LABORATORY DATA Blood serologic test for syphihis negative Hemo
globmn 115 gm Leukocyte count 10000 to 13 000 wuh 3/ myelocytes
3/ Juvemle phuls and 859,
rate 30 mm per hour (corrected) Unne specific gravx!y l 020 trace of
albumm Throat cultures beta hemol,
pneumococet Sputum negative for tubercle bacill Tuberculm test first
strength PPD negative Blood ncnprotcm nitrogen 30 mg /4, fasting blood
sugar 104 mg /4 calemm 9 6 mg 4 phosphorus 4mg / CO, b
power 276 mEq chlonide 91 mEq “Total serum protein 46 gm / with
29 gmy albumm Alkaline phosphatase actvity 10 Bodansky umits
Chest x ray m May 1949 showed the heart was normal A mass about
the size of a lemon merged with the left border of the aortic arch This
wasnotexpansie butdid transmit the pulsation of the aorta The broncho
vascular pattern was increased Both pleural caps were thickened There
was an arrested type of tuberculosis i the left apicalarea Pectusexcavatum
was present with shift of the mediastinum to the left The esophagus
appeared normal on banium swallow X ray on September 7 1949 showed
a lobulated mass measuning approumately 7 by 9 cm 1n the left upper
mediastinum 1n the region of the aortic arch partially obscunng the aortic
knob and the upper aspect of the left cardiac border Extending from this
arca lmear strands of increased density were seen directed toward the
left apical region Small patchy areas of mottled infiltration were noted
m the upper third of the left Iung ﬁcld The remamder of the lung was
The heart app d to be shifted to the left On Septem

ber 14 1949 there had been a defimite increase in the process nvolving the
left upper lung field The mottled infiltration extended as far as the 11th
nib posteriorly

DiscussioN There are a number of well documented facts about
this patient s 1llness which must be passed by a single d:
if possible It might seem unhikely that the back pain which brought
lum to the hospital had any relation to the intrathoracic changes
which led to the dyspnea but the two may well be due to the same
disease

The fact that the tumor grew 1n size over 2 period of a few weeks
and occupred a region adjacent to the arch of the aorta 1s important
The location of the mass and the course of the illness are agamnst a
thyroid or parathyroid tumor Neoplasms of nervous tissue almost
umformly oniginate 1n the postersor mediastinum The esophagus ap-
peared normal on banum swallow There was no evidence that the
tumor was cystic and none of the cystic tumors would explain the
pulmonary manifestations The location of the mass the absence of
mtrinsic pulsation the lack of any pressure signs in the presence of
evident 1ncrease in size and the negative blood serologc test for
syphibis all mulitate agamst the diagnosis of aortic aneurysm
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From review of the x ray films, the lung lesion 1 not believed to be
due to atelectasis There was parenchymal mvolvement which how
ever, did not produce sigmificant physical signs such as one would
expect from a pyogenic mfection The most likely possibilities are
(1) malignant teratoma (2) tuberculosis or actinomycosts, (3) bron
chogenic carcinoma, (4) carcinoma of the thymus, (5) lymphosar
coma

In a man of this age 1t would be unusual for a teratoma to become

lig| The app of the pul y abnormality 1s com
patible with tuberculosis and the degree of fever favors infection
However such a rapidly progressive tuberculous lesion should pro
duce more physical signs After such a time interval tubercle bacillt
should have been found and the tuberculin test should have been
posttive Also against this diagnosss 1s the extenswve anterior medias
tinal tnvolvement as indicated by the increase 1n retromanubrial dull
ness and the degree of change 1n size of the mediastinal mass This
would be an unusual course for tuberculosis 1 a white man at age
63, as 1t would necessarily indicate masstve lymph node mvolvement
Actinomycosis 15 mentioned on y because 1t may produce an appear
ance such as that seen 1n the x ray and may closely simulate tuber
culosis

To differentiate between carcinoma of the lung carcinoma of the
thymus and lymphosarcoma 1s difficult Carcinoma of the thymus
18 rare In x ray films 1t may present a lobulated appearance witha
smooth edge as this tumor did and 1t may wnvade the fung Cat
cinoma of the lung rarely fills the anterior mediastinum as did this
mass and usually has an irregular edge on x ray study Lymphosat
coma on the other hand miy onginate in the thymus may thus
fill the anterior mediastinum and mav mvolye the lung by lymphatic
spread without producing many physical signs The back pamn mght
have been due to bone involvement oceurning with either carcinomd
of the lung or lymphosarcoma In a man of this age carcinoma seems
the more likely possibility
ANATOMICAL DIAGNOSIS (Autopsy No 22005) Undifferentiated €t
anoma 1n antenor mediastinum with extension to mediastinal yop

nodes and 1nvasion and abstruction of left pulmonary artery and veit
Orgamzing pneumonia of left lung with hemorrhages and are 15 of putrefic
tion necrosis and excavation Terminal acute lobular preumonta Acue
spleaic tumor Infection granules 1 cells of lver and adrenal corteX
Peculiar subcutaneous calcified nodule over sacrum Eosnophufic fyper
plasia of the bone marrow

Just above the left main bronchus and antenorly there was a buge tumor
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mass apparently in anthracotic lymphoud tissue which measured 10 cm
1ts greatest diameter There was no suggestion as to the site of ongtn Cross
sections of both major bronchs showed tumor tissue invading their walls
1 a few places The night lung in all areas showed marked emphysema and
scafnng particularly prominent at the apex Even on microscopic exanuna
ton the ongin of the tumor was not certan It mvolved the mediastinal
lymph nodes and extended around the vessels at the hilum of the left
upper lobe The left mam pulmonary artery was mvaded by a tumor mass
whuch filled 1ts Iumen No tumor could be 1dentified in the lung itself A
thymus could not be identified but there was a large mass of tumor lymng
antertor to the pertcardium 1n the position of the thymus The histological
appearance of the tumor was clearly epithelial but undifferentiated The
pneumonia was undergomng organization and there were numerous small
cavities due to necrosis of the tissue

SUMMARY ‘Thus 63 year-old wiite man was found four months before
death to have lost weight and to have a questionable mediastinal mass on
x ray Later he developed dyspnea a productive cough and pleunitic pain
On exammation he had fever weight loss bronchral breathung over the left
lung posteriorly and increase 1n retromanubrnal dullness to the left His
cnitical condition at the tume of admission limtted the extent of the special
examnations X ray showed a lobulated mass in the regton of the aortic
arch The rapid increase in stze of the tumor with progressive tnvolvement
of the lung but without physical signs suggested tumor rather than infec
tion Carcinoma of the lung or thymus or a lymphosarcoma seemed the
best possibilities It proved to be an undifferentiated CARCINOMA IN THE
ANTERIOR MEDIASTINUM with extension to the medastinal nodes and
with mnvasion and obstruction of the left pulmonary artery and vemn
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Chapter 12

MENINGITIS

THE DETECTION of signs of meningitss 1s relatively simple if a
careful physical examination 15 performed However the diseases
which may produce a pnimary infection of the memnges or a stenle
meningeal reaction are numerous Complex problems m makng an
etilogical diagnosis often arise Four major conditions which have
tn commion a complaint of severe headache and/or the presence of
resistance to anterior flexion of the neck may be mistaken for men
mgitis (1) retropharyngeal abscess particularly m children (2) supe
rior longitudinal sinus thrombosts (3) subarachnoid hemorrhage
and (4) the which may pany certatn tnfections as
for example typhoid fever Pleocytosis and an increase i spinal fluxd
protein 1s rarely encountered 1n the early phase of any of these con
ditions but an mncrease tn spinal fluid protem 1s a common sequel of
subarachnoid hemorrhage and longitudinal sinus thrombosts

The various pathogenic bacteria listed 1n Table 21 may produce

gitis by the route by direct mvasion of the me
nnges through compound fractures or from focal nfections such as
those of the ears or paranasal sinuses or by mtroduction with spinal
puncture It 1s important to search carefully for any source of sepsis
1 or contiguous to the cramal cavity or vertebral column When the
menmngeal mvolvement 1s by spread from a neighbonng infection
there may be an associated thrombosss of an intracramal venous
sinus The detection of other 1ons 1n a case of
such as aural discharge impairment of hearing bony tenderness
signs of venous thrombosis disturbance 1t vestibular function cra
mal nerve dysfunction exophthalmos and visual field defects may
provide the clue to 1ts ongin Blood cultures should be routinely
made and radiological examination of the sinuses and mastoids ob-
tamed when indicated With ethmoiditis there may be oculomotor
369
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Table 21  Causes of Meningitis

1 Bacteral infections
A Pyogcmc mfections due to

1 Memngococs
Influenza bacstius
Pneurnococes
Streptococel
¥ vocvaneus
Pasteurella tularensis
Brucella
Gonococtt
A aerogenes

10 Salmonella

11 Others
B Tuberculous mfections

R Y N N

11 Spirochetal memngitis
A Syphilis
B Leptospirosis

Fungus fections

A Cryptococeus (torula}
B Aspergillus

C Cocadiodomycosss
D Actinomycosis

11

=

1V Viral infections
A Bemgn lymphocytic chotiomeningitis
B Epudemic patotitis
C Poliomvelitis
D Acute encephalitis
E Lymphopathia
P Measles
G Infectous hepatitis
H Infectious mononucieosis
I Herpes simplex and zoster
3 Type Cvirus

V' Aseptic or sterile memngius
A With mastoiditis or muddle ear infection—otiic memngis
B With bram abscess
C  With mycotic aneurysm associated with bactermai endocarditis
D With bram fumor
1 Prmary
2 Durect mvasion of tumor cells
b Secondary to necross in tumor
2 Metastatic
E  With othet intracranial vascular lesions (subdural hematoma embolis?
thromboss)
F  With systemuc lupos erythematosus
G After intrathecal mjections
H After lumbar puncture
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dysfunction or retrobulbar neuritis without obvious clinical evidence
of menmgitis The spimal ﬂuld in these cases should be examined

ly Inp gitis without evid of ear or
snus infection evxdence of an acute endocarditis should be carefully
hed for M dary to frontal simnusitss 1s wsually ac

companred by a subdural or bram abscess Sudden onset of convul
stons and motor impairment may result from thrombosis of the
superior longitudmal smus With a hemolytic streptococeal bac
terenua the memngitis 1s nearly always associated with thrombosis
of the lateral sinus or jugular bulb A predommance of polymorpho
nuclear cells 1 the spinal fluid may occur 1 certamn forms of non
bactenal menmngitis Cultures of spinal flud should be made and
smears with Gram and methylene blue stamning should be examined

Tuberculous meningitis 1s more common mn children than in adults
The organisms are usually difficult to find on direct examination of
the spunal flud and differentiation from other diseases causing a
mononuclear pleocytosis may be a real problem In a significant num
ber of cases of proved tuberculous 1s there 1s a pred:
of polymorphonuclear cells particularly 1n the early stages Thus fact
combrned with the acute onset which may take place after trauma
to the head has led 1n certamn mstances to the mistaken diagnosis of
a pyogenic memngitis Helpful pomnts 1n the diagnosis of meningeal
tuberculosis are (1) ats frequent assoctation with tuberculosis else
where (2) the almost invarably positive cutaneous tuberculin reac
tion and (3) the low spinal flud chlonide lower than in other diseases
causing a mononuclear cell reaction

The clinical picture in syphilitic meningitis 1s usually one of three
types (1) basilar involvement with multiple cranral nerve palsies
(2) vertex mvolvement with symptoms such as convulsions motor
paralysis and aphasia or (3) evidence of increased intracramal pres
sure making distinction fmm bmm tumor or abscess difficult In
other types of g g tut I and
lymphocytic choriomeningtis there may be a false posm\e spmal
fluld Wassermann reaction af the patient s blood serologic test for
syphilis 15 positive Patients with asymptomatic neurosyphilis may
develop any other type of memngitis so that a positive spinal flurd
serologic test must be weighed carefully with the other evidence at
hand Inmost cases of syphilitic menmgitis the constitutional reaction
indicative of infection 1s mulder than 1s usually seen 1 tuberculosis

Rarely Weil s disease may be associated with meningitis that 1s
chinically indistmgwshable from bemgn lymphocytic chonomenn
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gitis except by proper immunologic studies which should always be
carried out 1n such cases

The most common type of fungus memngitis 1s that due to the
Cryptococcus (torula) This organism has a predilection for the bram
and meninges and the infection may slowly progress over many
months with a low grade fever These small organisms which have
no mycelia may be mustaken for lymphocytes m the spmal flud In
any case of mononuclear cell memngitis n which the etiologic agent
has not been positively dentified the cells should be examined after
preparation with India ik and the flmd should be cultured on
Sabaraud s med Inct gitis due for ple totorula
nfection or to tuberculosis intracranal hypertension may develop
with tesulting clinical mamifestations simulating a thurd ventricle
tumor Serous meningitis associated with middle ear infectton may
do the same Sometimes pneumographic studies are necessary fo
make a final differentiation

A variety of neurotropic viruses may produce the picture of so
called aseptic meningitis Along the Eastern seaboard epidemic paro
tit1s (mumps) meningitis accounts for about 20 per cent of the cases
and bemgn lymphocytic choromenngitis for 5 to 10 per cent A
wide varety of agents including measles vancella herpes simplex
and zoster lymphopathia infectious mononucleosts, and nfectious
hepatitis accounts for the remamder The diagnosis in these cases
must be made on the basis of associated findings and specific 1m
munological tests

In cases of bramn abscess the degree of encapsulation of the local
leston determines to a large extent the type of changes encountered
mn the spmal flnd During the early phases there may be a marked
pleocytosts predominantly polymorphonuclear The protein 15 often
significantly elevated but 1f the flurd 1s sterile the glucose and chlo
nide content will usually be normal As encapsulation of the abscess
progresses the cell count dimmishes and mononuclear cells predom
mate

Occasionally one sees a meningeal reaction as the presenting fea
ture 1n bactenal endocarditis The fever heart murmur anemid and
other associated findings should lead one to the correct diagnosts

Tumor memngitis or so called sarcomatosis of the Iepwmenmgcs
1s rare It usually simulates a chrome type of memngitis It M3y
oceur 1n association with a primary cerebral neoplasm but more
often complicates metastatic tumor or lymphoma involving the ner
ous system The cells seen are usually tumor cells mistaken for spnal
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flud lymphocytes However 1f necrotic tumor tissue impinges on the
subarachnoid space or ventricular system a polymorphonuclear cell
reaction may result In such cases as well as in those associated with
the direct mvasion of tumor cells the spmal fluid glucose may be
depressed to the same degree as in bacteral infection and the chlonde
concentration may also be low

In several a marked | reaction has been ob
served 1n patients with active systemic lupus erythematosus In one
mstance the patient had cervical ngidity and other chmcal signs of
menmgeal irntation The cells i the spinal flind may be significantly

d with a pred of polymorph lear cells and mn
one case the spinal fliid protemn reached 900 mg %

The ijection of immune sera or other therapeutic agents nto the
subarachnoid space may give rise to a sterile meningtis accompanied
by severe headache and cervical rigdity The cells in the cerebrospinal
flusd may nise to such a level that the flwd becomes frankly cloudy
At times 1t may be dufficult to tell whether the menmgeal reaction 15
due to progress of the ongmal disease or to the therapeutic agent
Simple lumbar puncture without mjection of specific agents may
occastonally give nise to a stenle menmgitis This 15 usually mild It
must be distinguished from the true bacteral memingitis which in rare
1nstances follows lumbar puncture




Tlustrative Cases

I

(436660 Admitted Apmnl 19, 1931 Died May 1, 1931)

This 57 year old wlite mech complamed of froutal headache nausea
and vomuting and attacks of irrationality

One year betore admission he recesved a blow on the left panetal region
followed by swelling, which subsided after a few days There was no period
of unconsciousness but afterward he complamed of frequent attacks of
severe steady supraorbital headache Eight months before entsy he
recerved another blow this time on the left side of hus face resulting m the
Toss of most of hrs teeth Again there was no period of uncomsciousness
After this he acted queerly at times and was forgetful particularly of
recent events He had mood swings being exuberant at one ume and
depressed at another His behavior was discribed as vague and he had
frequent mightmares

Eight weeks before admission he quit work because of more severe
fronta! headaches and during the next four weeks had frequent penods of
vomiting without preceding nausea Four days before he entered the hospt
tal I ing headaches an g developed He became unrly
and manic at might but was submissive by day although disoriented Just
before admusion he became apathetic and ceased eating
IP;-;ys;cAL EXAMINATION on admisson T 100 P 70 R 20 BP

/8.

The patient was lying curled up, unwilling to be touched and complaif
mg of feeling cold He was disoriented as to ttme and place It was difficult
for lum to fiush a sentence the words becomng a umble of sounds.. The
feet and hands were cool and bluish There was no generalized Iymph node
enlargement Extraocular movements were full and the pupilfasy reachons
normal There was some blurring of the nasal side of the nght disc The
Iungs were normal There was a systolic bruit heard at the base of d&e
heart The liver and spleen were not palpable The prostate wits enlarge
The lower abdomunal reflexes were absent Neurological examnatior
was otherwise normal except for shight ressstance of the neck to flexion
COURSE IN THE HOSPITAL  Dunng the first week the temperatir®
fanged from 99 to 100 The pulse rate paralleled the temperature 1S
or proved but on he did not respond to questons

I
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The neurosurgical consultant thought that he might have a subdural hema
toma and advised ventnculography There was a bilateral hydrocephalus
but no displacement of the ventricles An exploratory operation was done
because a block m the region of the aqueduct was suspected The cisterna
was large and there were fibrinous flakes at the upper part which were
shelled off and sent for P 1on No evids of tumor
was found at operation The neck remamed stiff a bilateral Kermig s sign
developed and the decp reflexes became hyperactive He died seven days
after operation

LABORATORY DATA Blood serologic test for syphulis was negative
There was no anemia Leukocyte count was 10 120 with 88% polymorpho
nuclear cells Unine was normal Blood nonprotein mtrogen was 38 mg &/
Lumbar puncture Apnl 20 mitial pressure 280 mm of water dynamics
normal flud famntly yellow cell count 278 lymphocytes 200 mg /4 pro
temn sugar 35 mg 4 Wassermann reaction megative collordal mastic
0000000000 culture showed no growth Blood glucose taken at time of
lumbar puncture 100 mg % X ray of skull normal

DiscussioNn The basic objective findings 1 this case were the
sterile 1s with the predi lymphocytic pleocytosis It
would seem probable that the correct diagnosis could be reached 1f
one listed the vanous illnesses of this type which might be caused by
trauma to the head

A history of some type of trauma to the head can be elicited 1n a
large number of patients suffering from central nervous system dis
case Although direct mjury to the bramn may result or a disease such
as tubercul may be precip d the story of trauma 15
often of no significance This man had withm the year before death
recerved two blows to the face or head neither of which resulted m
unconsciousness the last being approximately eight months before
admussion A hemorthagic pachymeningitis would not be expected
to produce these spinal flud findings A subdural hematoma should
have given some displacement of the ventricles and would not produce
a block at the aqueduct with enlargement of both lateral ventricles

The peculiar personality change 1n the year before death suggests
the possibility of cerebral tumor onginating 1n the frontal region
Extension of such a tumor to mnvolve the meninges could produce a
sterile meningitis Again one would expect displacement of the ven
tricles The findings on ventriculography and at operation were not
those of a supratentoral tumor

It seems most Likely that this patient had some type of mflamma
tory disease involving the memmnges about the base of the bramn with
at least partial blockage at the aqueduct From the nature of the

cellular reaction 1n the spinal flud  the length of the iliness and the
’
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lack of growth on the routmne cultures, a sumple bacterial memngitis
seems unlikely The length of the illness and the fatal outcome as
well as the character of the flud and the partial block are not com
patible with the diagnosis of benign lymphocytic choriomenmgitis

The three remaiming possibiltties are syphilis tuberculosss, and
torulosis Syphilttic meningitss 1s usually more acute and, unless there
1s concomutant mvolvement of the nervous system as well would not
produce personality changes over a period of months The pupillary
reactions were normal and both blood and spinal flud serological
tests for syphilis were negative No cultures or stamns were made for
etther fungt or tubercle bacilli No tuberculin tests were done, nor
was an x ray of the chest taken It seems clear that the patient had
not been entirely well for almost a year The personality changes and
the slowly progressive 1llness with minimal signs of active mfection
or memngitis suggest that there was organic brun mvolsement as
well as menmngitis Cryptococcal infections have a strong predilection
for the bram and memnges and the infection progresses slowly, over
many months but sometimes over years There 1s usually a low grade
fever The small orgamisms without mycelia may be mustaken for
lymphocytes 1n the spinal fluid It seems Itkely n view of this long
tllness ending with a picture of meningiss that 1f an India nk prep
aration had been made on the spmal fluid or cultures planted on
proper media cryptococeal organtsms would have been found Tuber
culosts seems less Itkely 1n view of the time course of the illness and
the long standimg evidence of central nervous system mvolvement
with change 1n personality

ANATOMICAL DIAGNOSIS (Autopsy No 11979)  Subacute sphencid
sinusitis  chrome purulent basilar menmngitis (Torula mnfection) lobular
pueumonta Torula infection of prostate

The dorsal and lateral surfaces of the brain appeared normal Over the
base particularly mn the mterpeduncular fossa there was thickeniag of
the meninges and an old appearing exudate On section the ventricles Were
a little dilated On p ton the 1n many places
and the choroid plexus showed an alteration which resembled that seen 1t
tuberculous memngitis There were gant cells and radially arranged €pt
thelioud cells around blood vessels but these were mconsprcuous compared
with the cellular nfiltration which produced abscess like areas in the
chorowd plexus Torula were seen 1 considerable numbers through the
mflamed areas Organisms were also found m the tssue of the prostate
at several pomnts where there was an inflammatory re iction
SUMMARY  This 57 year old white male recened a blow over the It
Pparietal area one year before admission He complained after this of fre
quent headaches and developed an unusual behavior pattern with Poor
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memory and moed swings For eight weeks the headaches were more
severe and he had attacks of vomiting without nausea These symptoms
progressed and the patient became unruly and mamic wath disonentation
Examination showed muld fever disonentation dysarthna blurring of the
opticdiscs and cervical ngidity Exploratory operation revealed no tumor
Lumbar puncture released famtly yellowish fluid with 278 mononuclear
cells per cumm 200 mg ¥ protein and 35 mg 4 glucose Cultures were
sterile The course of the 1llness and the findings suggested some type of
inflammatory disease with menmgeal mvolvement and orgamic bram
damage as well The so called lymphocytes in the spinal flud were un

doubtedly cryptococcal orgamsms which were found at autopsy to be the
cause of the nllness The sphenoidal sinusitis probably accounted for the
early headaches and provided the portal of entry for the TORULA organ

1sms



II

($415724 Admutted March 13 1947 Died March 16, 1947)

Tins 54 year old Negro laborer entered because of headaches followed by
delirium In August 1946 he had a large epistaxs and duning the next tvo
months had five sumilar episodes He was told he had hypertension He was
generally nervous and two wecks before admussion developed severe con
stant aching i the parietdl and frontal regions also felt 1n hus neck Four
davs before entenng the hosputal he began to talk rrrationally He com
plained of double viston developed fever and perspired profusely He
became increasingly lethargic and had some  twitching
PH‘;’S[CAL EXAMINATION on admssion T 1032 P 100 R 18 BP
120/86

The patient was n a semi delinous state with Cheyne Stokes respiration
There was no lymphadenopathy The pupls reacted normally The heart
was normal and the lungs were clear No misses were felt in the abdomez
The neck was stiff and the Kermg sign positive The head was turned to the
left There was tremulousness of the tongue factal muscles and extremities
The fundi were normal There was abducens paralysis on the left and
partial abducens weakness on the night The response to panful stimull
was normal No localized weakness change 1 muscle tone or atrophy
was noted Reflexes showed no abnormalities
COURSE IN THE HOSPITAL _ The temperature remained around 103
with a relative bradycardia There was little change until March 16 when
respiration became trregular and the patient died He had recetved pcmfﬂ
lin No localizing neurological signs appeared
LABORATORY DATA Blood serologic test for syphilis Was posiive
45 units Urine showed 2 plus albumin 35 red and white cells per bigh
power field no casts No anemua or Jaundice Leukocyte count was 10
with 5% juventle neutrophils 68,/ segmented neutrophuls 20/ lympho-
cytes and 6,4 monocytes There was no sickling Blood nonprotern miro
gen was 70 mg% fasting blood sugar 146 mg% chlonde 92 mEq
€O, combinung power 24 mEq Spinal flud exammation showed i
pressure 400 mm water normal dynamics 800 cells per cu mm o
white cells with 77/, lymphocytes Pandy 4 plus Mastic 33443210000
‘Wassermann reaction strongly posittve down to 01 ml  cultures stenle
no bactera on Gram or acid fast stamn X ray of skull was normal Chest
x ray showed heart and lungs clear Aorta was dilated and tortuous

Discussion Ths patient had the climical picture and spmal flud
findings of an acute leptomeningitis There was pleocytosts consisiis
378
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mainly of mononuclear cells with moderate elevation of proten and
strongly posttive blood and spmal flwd serologic test for syphilts m
the presence of normal dynamucs Important was the absence of
demonstrable bacteria on smear or culture of the spmal flud The
duration of the acute phase of the iliness was z little over two weeks
although the patient had complained for several months of nenvous
ness

In the absence of trauma or disease of the sinuses or ears with the
mononuclear cell reaction and the sterile cultures one may discard
as possibilities the common types of bactenal memngitis One cannot
easly exclude tut lou: phocytic chor
or a fungus infection One must also consxder vascular lesions such
as cerebral thrombosis embolism hemorrhage or subdural hema
toma and a menngeal reaction produced by an abscess near the
surface of the bramn or assocrated with an ntracramal tumor

The story of repeated epistaxis the history of hypertension the
moderately rapid course and the suddenness of the termenal event
pomt to some underlyng vascular lesion Stronoly a°a1nst embolism
or thrombosts with 1nf: and d: | reaction 18
the absence of any localizing sign except the bilateral sixth nerve
palsy the manner of onset the marked febrile response and the
promunence of the memngeal reaction It 15 often difficult to rule out
2 subdural hematoma The moderately slow onset of symptoms and
the sudden termunatton 1n the absence of sigmificant localizing signs
make one susp of this diag A geal reaction of this
degree would be exceptional The heart was normal on examnation
and no hypertension was recorded No source for the development
of a cerebral abscess was encountered

Acute Iymphocytic choriomemingitis 1s most likely to be confused
with tuberculous meningitis The two diseases may be mdistinguish
able unti] recovery settles the diagnosis 1 favor of the benign dis
order The onset of symptoms 1s usually more acute 1n lymphocytic
choriomenungitis

Mycotic mfection of the menmnges may occur 1n actinomycosts
Blastomycosis and torulosis These mfections are uncommon and
the course 1s usually more chronic Tuberculous memingitis 1s a rare
disease at this age and there was no tuberculosts elsewhere except
possible renal involvement The time course of lhc illness and the
clinical findings are quite patible with tub
The hugh reagtn titer 1a the cerebrospinal fnd does not prove a diag
nosis of cemml nervous system syphilis Scott Reynolds and Mohr
noted the development of this finding 1n seven cases of merungis
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known not to be due to syphilis of the meninges or nervous system
However the history of nervousness for several months the tremu
lousness and the mental confusion before coma developed, as well as
the spinal fluid findings, indicate syphilitic meningo encephalitss as
a strong possibility The strongest argument against 1t 1s the failure
of the patient to respond to pemeillin This cannot be considered as
conclusive evidence in view of the severity of the iflness when treat

ment was instituted The dilated and tortuous aorta may have been
the result of syphilis Altogether the final decision 1s difficult to make

but the evidence seems to favor tuberculous meningitis It 15 possible
that the uninary findings were due to renal tuberculosis

ANATOMICAL IDIAGNOSIS (Autopsy No 20478) Bilateral apieal scars
lungs Fibrocaseous tubercles kidney wath erosion mto a calyx Localized
caseous pychtis Focal necroses wath caletfication and regenération, renal
tubules Chronic cystitis and prostatitis with squamous metaplasia 10
prostate Tubercul gitis Tnternal hy -phatus Syphilitic aor
titts Focal syphilitic nephntis Intrarenal artenosclerosis Renal scars
Chromic superficial uleer ascending colon Lobular pneumoma

In the lungs there were only old apical scars Fresher lesions were seet
1n the kidneys with caseous lesions which had ruptured into the pehes
producing localized caseous pyelitis There were also scars du¢ perhaps
1n part to healed pyelonephnitis but some were vascular scars No lesions
were seen m the cerebral issue but the meninges showed 2 widespread
tuberculous memingitis In places this was caseous but for the most part
the cells were mononuclear and well preserved  Tubercle bacill: were
stained mn these lesions The meninges at the base 1n general showed more
marked involvement than over the cortex but there was striking thickening
over the frontal lobes There was a moderate hydrocephalus with a cere
bellar pressure cone A terminal lobular pheumonia was present
SUMMARY Thus 54 year old Negro male had complained fortwo wecks
of severe frontal and panetal headaches and four days before admussion
became wrrational and developed diplopia He complamed of general
malaise profuse sweatng and fever becoming increasingly lethargic 4
hours before entenng the hospital Exammation revealed high fever
relative bradycardia signs of meningeal 1rritation a pleocytosis consistiog
mainly of cells with mod il of protemn content
Blood and spimal fluid serologic tests for syphilis were strongly positive
No bacteria were demonstrated on smear or culture of the spual flur
The main possit were lymphocytic chor ‘mycots. tafe¢
tion syphilis and tuberculosis The e course and the clinical findings
were patible with tubercul 1s The lack of a favorable
response to pemcillin therapy was agamst 2 diagnosis of syphtlis Jnz
patient with a positive blood serologic test for syphilis meningeal inflamma
tion due to other mfections may cause the cerebrospinal flud reaction €
become positive  Autopsy revealed fibrogcaseous renal tuberculosts an
TUBERCULOUS MENINGITIS
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(3501029 Admitted May 12 1949 Died May 31, 1949)

Tris 28 year old Negro laborer complammed of nausea vomitmg and
lethargy He was rejected for military service m 1945 because of a  tumor
of the stomach

Two weeks before admssion he noted the gradual onset of weakness
and fatigability with occasional attacks of vomiting Five days later pamn
developed 1n the occipital and nuchal regions Although onented and
responsive when aroused he slept most of the ttme One week before
entering hospital he vormted all fiwd and food Later dysphagta and dys
arthria were noted and he developed a cough productive of mucoid
sputum He sweated but had no chills There was substernzl pam on
inspiration
PHYSICAL EXAMINATION on admission T 1018 P 120 R 24 BP
160/90

The patient had lost weight and was lethargic The temporal and malar
regions were sunken The pupils reacted normally The left optic disc was
hyperemic and edematous  Adjacent to the disc there was & linear hemor
rhage There was cervical rugidity The lungs were normal The heart rate
was rapid and a soft blowing systolic murmur was heard There was shight
adenopathy 1n the epitrochlear and inguwinal regions The abdomen was
distended and there was & hard superficial movable non tender mass in
the night side of the abdomen which was grossly nodular and extended
from above the umbilicus to the anteror superior ihac spine It descended
on deep mspiration The liver spleen and kidneys could not be felt The
prostate was normal The positive neurological findings ncluded the
cervical ngidity h and of the voce papll
on the left weakness of the right external rectus muscle and absent deep
tendon reflexes in the lower extremities
COURSE IN THE HOSPITAL The tachycardia continued and the tem
perature ranged up to 1024 for two weeks reachmng 104 a few days
before death He recerved perucillin and streptomycin He had difficulty 1n
swallowing May 14 the liver edge was palpated 4 fingerbreadths below the
costal margmn On May 16 a catheter was placed mtrathecally to facilitate
the administration of streptomycin The patient s lethargy deepencd and
he became of unne An mequality of the pupils was noted
On May 27 he had dimunished sensation over the entire body and was
unable to move hus legs whuch were flaceid and completely areflexic
LABORATORY DATA Blood serologrc test for syphulis was negative
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Leukocyte count was 11700 with 103 juvemle neutrophils and 85%
segmented neutrophils There was no anemia Unne had a specific gravity
of 1020 albumin was 2 plus and there were 2-3 white and 10-15 red
blood cells per fugh power field with an occasional granular cast Stoo!
showed a positive test (guatac) for occult blood Blood nonproten mtrogen
63 mg % phosphorus 58mg% COz combining power 20mEq  sodwm
chlonde potassium and alkaline phosphatase activity were normal
Tuberculin test (OT 1 100000) was strongly positve Spinal flud on
May 12 showed mmutial pressure 450 mm water normal dynarics 360 cells
90% mononuclear bactenal stams and cultures (including those for acid
fast and mycotic organisms) negative glucose 40 mg % (stmultaneous blood
glucose 86 mg 4) chlonde 126 mEq protein 50 mg / Wassermann
reaction negative Skull x rays showed no abnormalitres On chest fitm
the heart and aorta were normal There was a mass to the nght of the aorta
extending upward with some punctate mfiltration nto the nght upper
lung field The remaimng parenchyma was normal In an abdomunal film
the night side was obscured by a large mass Barium enema revealed no
gross lesion 1n the large intestine

DiSCUSSION There are numerous diseases which could have
evoked this mononuclear cell reaction 1n the spinal fld (1) virus
mfections (2) syphilis (3) acute bacterial meningitis (4) mycotic dis
ease (5) tuberculosis (6) neoplasm and (7) some other space
accupying lesion such as a subdural hematoma

There 15 no clinical evidence to suggest that the patient had paro
titts or lymphopatiua Lymphocytic chortomenmgitss 1s usually 2
more benign disease None of these possibilities could account for
the associated findings Svphilis seems well excluded since serological
examinations of the blood and cerebrospinal fluid were negative and
the expected therapeutic response to penscilln did not take place

The spinal fluid findings would be most unusual for any type of
acute bacterial memngitis and cultures and smears revealed no orgat
sms Fungt were looked for in specially stained material and cultures
on special media revealed no growth

The patient was treated as though he had tuberculous meningitss
The clinical course was compatible with this disease and although
10 tubercle bacills could be found the tuberculin test was strongly
positive The sweats fever chest leston abdormnal mass and the
spinal fluid abnormalities could all be encompassed by a diagosss
of tuberculosis However streptomycin both mtramusculatly and
intrathecally did not favorably influence the chimical course Exther
there were tubercle bacilli which were not affected by the strepto
mycin or the patient had some other disease A primary cerebral
neoplasm seems unlikely, as such neoplasms do not often metastasizé
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widely and one would have to seek another explanation for the med:
astinal and abdominal masses However metastasis 1n the nervous
system from cancer elsewhere 1s not unusual and such lestons when
near the surface may set up a memngeal reactron The cranial bones
the bram and meninges are all iable to attack Almost any area of
the brain itself may be mvolved the most common being the frontal
and temporal lobes cerebellum and choroid plexus but also the
pineal pituitary and other sttes may be affected In view of the mass
projecting from the night hilar region 1t should be noted that lung
cancers frequently metastasize to the bram and nervous system ab
normalities may be the presenting clinical mamfestation Spread to
the brain from tumors of the pleura stomach intestinat tract liver
kidney testis prostate and urmary bladder must be considered The
mass 1n the abdomen from its locatton mught well be a metastatic
lesion from a small tumor of the testis Hypernephroma 1s important
to consider There was a promunent febrile reaction which 1s common
with this neoplasm and hematuria was present The large abdominal
mass did not seem to be connected with the colon or Iiver

Although there was no leukocytosis this could have been a meta
static brain abscess with the primary focus either perirenal or pul
monary There was a cardiac murmur but bacterial endocarditis with
a ruptured cerebral mycotic aneurysm seems unltkely

Since the abdominal mass seemed to be posterior and lateral one
must include among the final list of possibilities lymphosarcoma hy
pernephroma  testicular tumor and bronchogemic carcmoma It
would be unusuat for lymphosarcoma to present 1n this way but 1t
15 difficult to rule 1t out on any other grounds kidney or testicular
tumor metastasizing to the chest would be expected to mnvolve the
lung as well as the medastinal lymph nodes The thoracic mass 1s com
patible with of the t hus The abd 1 mass would
be difficult to explamn on this basis unless it consisted of mesenteric
nodes A neoplasm of some type with invasion of the nervous system
and meninges seems the most likely diagnosis but the pnmary site
1s difficult to predct Statistically a sircoma 1s more probable than
a carcinoma
ANATOMICAL DIAGNOSIS (Autopsy No 21832) Lymphosarcoma
(large cell type) diffusely anvolving lymph nodes ntestine kidneys left
adrenal pancreas (with dilatation of ducts and acini) galibladder testes
heart lungs thyrod muscle bone marrow hypnphysns brain cord and
meninges with lustory of Purulent

Lobular pneumonia Pulmonary edema
There was a mass of gray lymphord tissue measuring 6 em 1n diameter
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beneath the bifurcation of the trachea A single white nodule 2 cm m
diameter projected under the hver capsule The omental fat hanging from
the stomach showed irregular confluent areas of thichening suggesting
tumor infiltration There was thuck of the 1C h of
the jejunum Starting about 20 ¢cm above the sleocecal valve the tleusm
became diffusely infiltrated with white tumor which obscured the archutec
ture of 1ts wall There was a mass of confluent tumor filled lymphoid tissue
about the cecum The kidneys were swollen and increased m size Numer
ous nodules of tumor projected from the cut surfaces and i some of these
there was hemorrhage

The leptomeninges were opaque This was prominent over the frontal
and panetal lobes and less marked over the occipital lobes The ventncular
system was shightly dilated Microscopic examination showed this tumor
to be a lymphosarcoma with lestons 1n virtually every tissue except the
spleen Massive meningeal mvolvement gave nise to the chmeal pictur
suggestve of tuberculous memingitis Not only were there pervasculat
infiltrations 1n the bram extending from menngeal vessels but there wert
infiltratrons in the white matter basal nucler and cord The termnal event
was caused by aspiration of gastric matenial which plugged the broncht
SUMMARY  This 28 vear old Negro male noted the gradual onset of
weakness and fatigabibity followed by ocapital headache vomiing
lethargy cough dysphagia dysarthria sweating and substernal pam on
inspiratton Exarmnation revealed fever evidence of weight loss increased
intracranial pressure menmgitis a ilar leston and an abdomunal mass
There was a cell pleocy d 1n spinat fluid sugaf
and cultures of the flud were stenle” The tuberculin skin test was posiné
The patient was treated with penicilin and streptomycin without benefit
The course of the illness and the assocrated findings led to a diagnosis of
tumor 1nvolving the nervous system and the meninges pmmary S
undetermined Autopsy revealed a widespread LYMPHOSARCOMA which
had mvaded the brain spinal cord and the meminges
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Chapter 13

SPECIAL DIAGNOSTIC
PROBLEMS

Including the Diagnosis of Certam Rare Diseases

HE GROWING list of diseases which can be cured or favorably
modified makes early and accurate diagnosts increasingly impor
tant As kes 1n d are led at the operating table or
1n the autopsy room certam diseases are found to appear with con
siderable frequency After elimmation of the errors which are due
to madequate or mcorrect mnformation one finds that the remammng
mustakes frequently occur in cases which may present no major
feature of the type utilized in previous chapters for orienting the
diagnostic analysis Some of these are relatively unusual forms of
common diseases such as tuberculosis or syphilis others are rare
diseases such as porphynia or amyloidosis Diseases such as hemo
chromatosis perarteritis nodosa and systemic lupus erythematosus
may 1mnvolve many organs 1 ly or 1n and give
nise to a series of manifestations which are difficult to relate one to
another Or they may involve one organ predomumantly and simulate
diseases which ordinanly attack only a single organ As examples
we may cite three patients with periarteritis nodosa seen 1n recent
months the first had only constitutional symptoms—fever leuko
cytosts and loss of weight and strength the second had chromic
diarrhea and potassium deficiency the third had bladder symptoms
and was considered for many weeks to have a non specific hemor
thagie cystitis
At times a localized disease through the development of complt
cations gives nise to constitutional or remote manifestations which
direct attention away from the primary site The following 15 an
example of this type of problem A 39 year old woman developed
vomuting and pamn about the umbilicus She was febnle and dysp-
387
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neic The abdomen was distended tender, and nigid Pelvic eam
imation revealed a mass apparently @ myoma in the anterror wall of
the uterus and there was tenderness on both sides of the pelvis She
had a pronounced anema and leukocytosts Diffuse clouding devel
oped over the nght lung field and xanthochromuc fuid was with
drawn from the pleural cavaty The superficial lymph nodes became
enfarged A firm srregular mass gradually extended from the pelvis
\nto the lower abdomen Fever continued and more flud was with
drawn from the plenral cavity The patient died eight weeks after
onset of the ifiness Several cliucal diagnoses were entertamed ]
peritonitss due to pancreatitss, (2) tumor of the ovary with perstoneal
uoplants (3} pleural effusion secondary to 2 subdiaphragmatic ab-
scess (4) myomata uters Autopsy Tevealed a large myoma of the
uterus and a pyosalpmx The tubal nfection had mvaded the pent
toneumn and the pleural effusion was secondary to the penttonttis

In some cases the correct dagnosis cannot be determuined evert
with the most intelligent utilization of all the wformation avaitable
However 1n others the correct diagnosss 15 not even thought of be
cause of the rarty or 1 e of the problem at hand There
1S 1o certmn way to avord mustakes but a systematic approach may
help to mimumuze them A bist of diseases 18 presented 11 Table 22
which may be consulted wk a puzzling diagnostic problem 18
encountered This tabulation has been found helpful in bnaging to
rmind diseases which have a tendency to elude the observer 1t meludes
a number of diseases which although rare can be suceessfully treated
when recognized The hist 18 not considered to be complete but it
serves to emphasize the potential value of this approach to dufficult
dragnostic prablems Often wn eur experience the correct dagnosis
has been brought to light 1n this manner

Certatn of the diseases Listed 1 Table 22 will be discussed 1n 567
detail in the sections which follow Tilustratrve cases have been chosen
for presentation with view to emphasizing certam features 1 the
natural development of the diseases concerned A comprehensne
knowledge of the evolution of the vanious diseases 38 necessary
they ate to be recogmzed at the carkest possible stage In the eatly
phases of an iliness there may be no clear cut objectnne findings 10
onent the deration of the ¢ tic possibil Under these
circamstances a review of the relatnely rare and frequently misdeag
nosed discases mcluded n Table 22 may suggest frutful Jes of
mvestigation and make one more alert for telitale developments
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Table 22 Diseases Which May Be Overlooked in Obscure
Diagnostic Problems

Tumors and granulomatous diseases

A Local
1 Menwgroma 7 Tumor of ampulla of Vater
2 Parathyroid adenoma 8 Extramedullary cord tumor
3 Bronchial adenoma 9 Herutated nucleus pulposus
4 Myxoma or thrombus 1 auricle 10 Subdural hematoma
5 Pancreatic islet cell tumor 11 Hypernephroma
6 Pheochromocytoma
B General
1 Myelomatoss 4 Eosmnophibic granuloma
2 Leukemta 5 Sarcoidosis
3 Dissemunated Hodgkn s disease
Infections
A Local
1 Infected abortion 3 Tuberculosis
2 Abscess a Pericardial
a Hepatic b Intestinal
b Bramn ¢ Adrenal
¢ Epidurat 4 Appendicitis
d Permephric 5 Actnomycosis
e Psoas
f Other
B General
1 Dissemunated tuberculosts
2 Syphis

3 Bacterial endocarditis
Endocrine metabolic and nutritional disturbances

A Local
1 Hyperthyroidism 4 Eotopic pregnancy
2 Addisons disease 5 Inadvertent gastroieostomy
3 Myxedema 6 Intestinal hpodystrophy
B General
1 Porphynia

2 Primary amyloidosis
3 Macrocytic anemia due to ntestinal stricture or blund loop
4 anesua due to 1 bleeding
a Carcimoma of colon
b Hiatus herma
5 Vitamtn D mtowcation
6 Hemochromatosis

Connective ussue diseases
1 Systermic lupus erythematosus
2 Periarteritis nodosa
3 Allergic reacuions to therapeutic agents
4 Early scleroderma or sclerederna
Congenital defects
1 Meckel s div 3G of the aorta
2 Duodenal diverticulum
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TUMORS AND GRANULOMATOUS DISEASES

The word tumor used 1n the broad sense indicates not only neo
plastic masses but other lesions which are space occupying Tumors
may produce symptoms (1} by their mvasiveness as with ceftam
malgnant growths (2) by p ymp as with a subdural
hematoma (3) by the production of an excess of physiologically
active matenal as with a pheochromocytoma (4) by blochage of 2
conducting organ such as the urethra the colon, of an artery {
by necrosis wath the production of fever and other towie symptoms
or (6) by erosion of blood vessels with resulting hemorrhage as with
gastric carcmoma Hemorrhages may also occur 1nto the tumor stselfl
causing sudden merease 1 size with resutting pressure effects The
systemuc reaction which accompanes either hemorrhage or necross
may exhubit not only fever but leukocytosis and elevation of the sedt
mentation rate muucking infection Mahgnant tumors may imade
and replace vital structures and thus interfere senously with their
functson This ts exemphfied by the anemz which develops after
widespread 1nvasion of the bone marrow by mulupie myeloma of
carcinoma So called bemgn tumors as well as malignant neoplasts
of not recognized easly may lead to death as for example whed
there 15 ulceration and hemorrhage from a colonic polyp of endo
crine effects which lead to serious damage to other organs Examples
of the latter are the srreversible renal damage that occurs wath par2
thyrowd adenoma heart fatlure due to hypertension 2 a patsent with
a pheochromocytoma and hypoglycemia with wrreversible centsa!
nervous system damage caused by an sulin producing pancreatic
tumor Recogmtion of bemgn tumors 15 also mmportant from the
viewpomnt of thew malignant potentialities as hustrated by the fre
quency with whach cancer develops 1 cases of colonic polyposis It
1 often assumed that 1f symptoms have been present for more than
a few months a malignant neoplasm 15 unlikely However some
malighant tumors may grow almost imperceptibly whiie producind
disturbances s funcuon over a period of years Asan example 8
secent case @ bram tumor had produced evidences of hypothalam
dysfunction for more than ten years Certn ymphomas may cause
an tness extending over long periods of tme and the relatively
lengthy course of chromc leukemas and myelomatosis 18 well know
The careful takang of the hustory and 2 meticulous physical examind
tion with appropriate follow up of any significant Teads are sull 1he
most vital factors 1 the early recogmtion of mabgnant neoplasms
These tumors with ther nsidious development may simulate func
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Tad

tional disease muld infe and other ly minor
that they remain hidden from the unwary physician

Extravasated blood may collect between the dura and the pia mater
after the most trivial njunes In a large number of such cases even
careful questioning brings to hight no history of cranial trauma and
the subdural hematoma may escape detection for weeks or even
months In the absence of detectable objective evidences of the
lesion peculiar behavior on the part of the patient may furnish the
only clue Intracramal decompensation may take place with great
suddenness In addition to the manifestations already noted there
may be mtermittent headache a muld hemiparesis or facial weakness
alone Papilledema 1s rarely seen until late but nunor ocular mant
festattons such as mequality of the pupils may be noted earlier in the
course of the 1llness In most instances roentgenograms of the skull
examnation of the spinal fluid and the electroencephalogram are
not diagnostic In suspected cases burr holes should be placed 1n each
side of the skull

Menmgiomas compress but do not invade the brain substance
They usually develop in patents over 30 years of age and make up
about 15 per cent of all pnmary brain tumors They usually are
located above the tentorium 1in the parasagittal area the olfactory
grooves or along the sphenoid ndge The tumor may stimulate the
adjacent bone to overgrowth with resulting increase mn local vas
cularization d ble on x ray e 10n

Certain nfections may also lead to mtracramal tumor formation
and arc difficult to disttngussh from primary or metastatic neoplasms
unless there are other evidences of the underlying infectious process
In this category are tuberculomas braimn abscess gummas and the
parasitic granulomas which may develop 1n schistosomuasts cysty
cercosis and echinococcus disease

Extramedullary spimal cord tumors are usually benign and encap
sulated If diagnosed early they are removable before wrreversible
damage 1s done The earliest mamifestation 1s often patn due to com
pression of nerve roots The pain 1s not always recognizable as nenve
root pan but may be vague and inconstant and in the absence of
objective findings 1ts cause may remain unsuspected Certain char
actenstics of nerve root pain are worth noting at this pomt It may
be severe or muld constant or mtemittent and may be recognized
by the patient over only a portion of the segmental distribution of the
root of ongmn It may precede other symptoms by months or even
years A patient who recently came to operation with a hipoma com

S0
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pressing the cord had had mtermttent pain attnbuted to galibladder
disease for eight years before signs of cord compression developed
The pan 15 often 1ncreased 1 severity by factors which merease the

pral flud p such as coughimg, strawung
and Ifting Tt may also be more severe when the patient Lies dowa
As the p sons due to nvolvement of

the long fiber tracts beginning with the pyramidal system appear
The presence of a sensory level 1s an important finding as are eleva
tion of spinal fluid protein content and the presence of partil block
with xanthochromue flmd Tumors of the cervical cord may produce
abnormal function m all four and may be ken for a
degenerative disease such as amyotrophic fateral sclerosis

Of particular interest are those benign tumors of the parathyroid
pancreas and adrenal which produce an excess of physiologeally
actsve hormone  Parathyroid adenomas are usually Jimted to one
gland and are v most 1nstances benugn They may develop 1n ectopic
glands Hyperparathyroidism does not always cause chncally de
tectable disease of bone 1t may manfest tself through the formation
of renal caleult leading to the development of renal msufficiency
Charactersstically the serum calewum s elevited and the morgame
phosphorus level reduced unless renal damage has resulted in phos
phorus retentiors The early manifestations may snclude polyunia and
polydipsia due to the calciuna In the differentsal diagnosis consid
eration must be given to muluple myelomt metastatic malignancies
sarcoid hyr d with renal msufficiency pro
longed mutk or alkali ingestion and vitamun I intoucation 23 well
as the vanous conditions which lead to secondary hyperparathy
rordism

The recogmtwon of Ay perisil importance because of
the funconal changes wiich take place m the nervous system and
which may rapadly become mreversible during periods of sustamed
hypoglycemia  The symptoms associated with hypoglycemia v
greatly dependang on the level to which the blood glucose falls the
rate of fall and the individual susceptibility of the patient In patients
with true hypeninsubinism due to an 1sfef celf numor of the pamcreas
the attacks are penodic and tend to merease i severity as the dis
ease progresses Attacks may be precipitated by withholding carbe
hydrates Subclmical attacks may lead to an increase 11 sppeti® and
2 considerable gam in wesght In functional hypoglycemia without
tslet cell tumor the fastmg blood glucose level 1s usually norma!
while the hypoglycemua follows the mgestion of carbohydrate
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Plieochromocytomas may be associated with intermuttent or con
stant secretion of epmephrine and norepinephrine These tumors are
usually unilateral encapsulated and bemign In about 10 per cent of
the cases they are bilateral or are located 1n tissue outside the adrenal
gland In general the patients have recurrent attacks of hypertension
which may end fatally with cerebral hemorrhage or heart fatlure with
pulmonary edema Other evidences of hyperadrenalism are hyper
hidrosss glycosuna and leukocytosis as well as a prcture which may
simulate hypesthyrowdism When there 1s persistent hypertension 1t 1
difficult to distingwish these cases from those in which the hyper
tension 1s due to other causes Diagnostic tests with histamine to
stimulate a paroxysm of hypertenston and with piperoxan or phen
tolamine to abolish the persistent type of hypertension may be help
ful but are not mfallible One case has been seen 1 which there was
fever leukocytosis abdommal symptoms and glycosurra without
hypertension There was loss of weight and a high pulse pressure
suggesting hyperthyroidism All of these manifestations disappeared
with removal of the adrenal tumor These tumors occur most com
monly between the ages of 30 and 60 Previously thought to be very
rare the incidence of these tumors has shown an apparent increase
with improvements 1n methods of diagnosis

Bronchial adenomas are frequently highly vascular tumors which
are most commonly 1 young individuals and produce
ntermittent obstructive symptoms and occastonally massive hemop
tysss It may be difficult to distinguish clinically between these bemgn
tumors and a carcmoma ansing from the bronchial epithelum Many
of the malig Y 1 are not d ble on bron
choscopy When a carcimoma of the lung develops 1n the superior
sulcus  pulmonary symptoms may be absent The earliest symptom
1s usually pam resulting from involvement of nerve roots The first
dication of a pulmonary carcinoma may be unresolved pneumonia
with or without demonstrable evidence of bronchial obstruction All
cases of pneumonia particularly those which are 1n any way atypical
should be followed until there 1s complete clearing both of the
physical signs and of x ray shadows

An uncommon tumor but one of great diagnostic importance 18
carcinoma of the ampulla of Vater Although this neoplasm usually
grows quite slowly, 1t may be accompanied by inflammation and
edema which cause obstructive Jaundice while the tumor stself 1s still
very small In the early stages the icterus may be intermuttent and ac
companied by chills and fever simulating intermuttent common duct
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obstruction by a gallstone As the disease progresses the jaundtce be
comes constant but may stsll fluctuate in intensity With involvenent
of the duodenal mucosa there may be occult blood 1n the stools
1t may be very difficult to recognize this type of tumor at operation
particularly 1f surgery 15 undertaken as 1t should be early mn the
course of the tliness There may be only mild to moderate dilatation
of the common duct and the tumor may not be detected unless the
duodenum 1s opened The tumor bemng soft, a catheter may eastly
pass through 1nto the common duct without any sense of resistance
If calcul are found 1n the gallbladder and this frequently happens
the surgeon may be content with a cholecy stectormy

The three cardinal 10ns of renal neopl are of course
hematuria pam, and the presence of a palpable mass in the flank
However when the tumor has reached thus stage complete eradica
tion may not be possible A /1y pernephroma may produce systemie
mamfestations out of proportion to its actuat size In cases of unex
plamed fever the possibility of a neoplasm of one of the Lidneys
should always be kept n mund If the feveris accompamed by hema
tuna of even shight degree every possible step should be taken to
rule out a tumor of the kidney

Muluple nyelomas are characterized by osseous lesions anemid
and abnormalities in the protemn of the serum and unine Pam i
often an early and distressing mamifestation but m some cases ev¢8
with extenstve disease no defimte abnormalittes n the bones can be
detected by roentgen examination The anerma may be macrocyiic s
type the disease picture stmulating pernicious ancmia Pronounced
hyperglobulinemsa may develop as well as hypercalcemta With the
changes m serum protein the red corpuscles may exhibit 2 marhed
tendency to clump and form rouleaux Detection of this phenomenon
. routme blood counts may give the first hunt of the correct dag
nosis In our expertence preumocaccal mfections have seemed to be
relatively frequent complications with a particular tendency tonard
the development of meningitis and pyarthrosis

Leukema 1s easy to recognize when there are typical changes 18
the blood but not infrequently patients are encountered with pormd
or low leukocyte counts and Iittle change in the character of the air
culating white cells Occasionally changes m the penpheral blood
may not appear until six to etght months after onset of the 1lness
On the other hand the /ewkemoid reactions associated with a vanety
of nfections including tubetculosis may be mstaken for Jeukemt2
As pomnted out by Wintrobe and Mtchell there 1s no organ of #sst”
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which has not been nvolved by leukemuc infiltration with or without
the production of symptoms In the mitial exammation of patients
with leukemin such different diseases as thyroiditis osteomyehtis
tuberculosis bacterial endocarditis pericardial effusion and pelvic
tumor have been suspected The degree of lymphadenopathy or
galy may not be suffi to attract attention and the total
leukocyte count and differentral count mav be essentially normal
Severe anemia may give the first suggestion of a blood disorder
Atypical cases of leukemia have been divided imto several groups by
‘Wintrobe and Mitchell on the basis of the chief presenting symp
toms (1) symptoms suggesting an acute inflammatory condition (2)
symptoms simulating abdominal or cardiac disease (3) symptoms
referable to bones or joints (4) those characterized by skin changes
(5) symptoms suggesting disease of the nervous system (6) mam
festations directing attention to the chest and (7) symptoms refer
able to the gemtourmary organs Clinical findmgs which suggest
leukema mclude (1) nerve root and deep bone pain (2) symptoms
and signs of arthnitis (3) tumefaction of the gums (4) even shght
enlargement of lymph nodes or spleen (5) unexplained fever (6) bone
tenderness (7) unexplamed purpura or retinal hemorrhages (8)
reddish gray non hquefied tissue found at operation for osteomye
hitis and (9) unexplained acute enlargement of the breasts and ovarnes
Important laboratory findings are (1) increase i basal metabolic
rate (2) high blood unic acid (3) severe unexplained anemia (4) nu
cleated red cells diffuse or punctate basophilia or increased reticulo
cytes 1n the presence of an otherwise aplastic blood picture (S}
unexplaned macrocytic anemia (6) leukopema due to reduction in
all types of cells and yet marked by the presence of a few immature
cells which may be mustaken for lymphocytes and (7) osteolytic
myelosclerotic or tumor like changes 1 bone x rays Of the blood
disorders  aplastic anemia 1s the one most often confused with
leukermia Hodghan s disease myelophthisic anemia from bone me
tastases and osteosclerotic anemia must also be differentiated from
aleukemic leukemma Marrow from sternal puncture often contaims
a large number of immature l.ukocytes umform in type making the
diagnosis clear However such a preponderance of a single cell type
ts not ahvays found Bropsy of sternal marrow 1s less likely to be
deceptive
Thannhauser and Magendantz first emphasized that in eosio
philic granulomatosis a wide vanety of organs including shin osseous
tissue dura bran lung pleura liver spleen and lymph nodes may
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be smolved eher alone or m a multitude of combinations T
cholesterol accumulation m the xanthomatous cells 15 not accom
pansed by elevation of the serum cholesterol level The solitary eostn
aphilic granuloma 1 whch histiocytic proliferation with acenmula
nons of eosmophilic Jeukocytes oceurs 15 the carly phase of the
systeauc discase The skin lesions appeat usually 1 the axilas, on
the neck and m the antecubual fossae Lesians may also be found
1 the mucous membranes of the mouth the epiglottss broncht
scleras orvagma lfeading to nleeration They may resernble petechsae
The disease may run us course without the appearance of cutancous
or mucous membrane lesions fn any case of duabetes 1osyprdus 3
careful search should be made for other fesons of Schuller Christiat
disease suice the two are frequently assoctated Lestons of the boacs
when present are osteolytic i of and must be differenttal
from myeloma neurofibromatoss metastatic houe tumer, and other
granulomatous diseases The typieal tad of bony defeets of the shull
exophithalmos and dsabetes msymdus oeeurs most often 1 chafdren
and mfants 1 whom this dsease 18 more fulpunatmg than 10 adults
The generalized type of disease with snvolvement of lymph nodes
Iver and spleen 15 sad to be rare m adults

Hodghwn s disease 15 commoner n the white population that 18
Negroes and commoner ameng males than among females It may
accur at any 1ge, but 1s rate n mfancy and old age The sarcomatous
form ss more prevalent in older age groups, particularly betweent the
ages of 50 and 70 The lesions may be resineted to ssalated groups
of nodes or more commonly predomsnate i one such group {eef
vical medastinal axilary mgmnat retropemonea], or mesenteric)
The consistency of the nodes is vaurble They may be elastic soft
hard or very firm In the early stages hyraph node enlargement may
be mtermsttent with subuidence of the swelling for long pesrods of
ume In most wmstances the disease starts wath edlargement of 2
smgle group of nodes most commonly w the cervical regon wath 2
predifection for nodes  the postenor tnangle The nodes are 20
adherent or matted together unless there 15 a compheating 1atectiol
of x ray treatment has been gwen They may be pamful At tmes
the tssue wll extend through the capsule of the nodes $0 altensg
thexr structure that they are not recopmzable as nodes This cand?
tion has been designated by Jackson and Parker as Hodghn s S
coma The nodes mvolved mway become secondaniy infected Hodg
fun s disease may become widely dissemmnated and ts castrbutiot
raay depend pred 1y upon the p of reticuloendoth®
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lum rather than of lymphord tissue This would explam 1ts frequent
occurrence 1 structures such as hiver and bone marrow which are
nich 1n reticuloendothelium but comparatyvely poor 1n lymphod tis

sue The central nervous system largely lacking 1n both components
1s rarely the seat of mvolvement When there 1s extensive involve

ment of the liver a form of portal cirrhosis with portal hypertension
may develop as a result of the proliferation of connective tissue
Jaundice may occur when enlarged nodes compress the common bile
duct Involvement of the nervous system may take place by spread
of the process from the dura or pta mater to the cortex the pituitary
gland or the spinal cord The process may extend between the ver

tebral bodres and by occluding blood vessels and lymphatics lead
to destruction of nervous tissue Peripheral nerves are involved more
often than s the spmal cord In rare mstances there s a miliary spread
to the bone marrow leading to a picture of aplastic anemra  Dur

ing the early phases of the illness and even throughout its course

there may be no enlargement of the superficial lymph nodes If the
abdomunal nodes enlarge there may be gastromtestinal symptoms

including persistent pain but in some such cases there are no local
symptoms only constitutional mamfestations mcluding fever sweats

chulls weakness and loss of weight Involvement of the gastrointes

tmal tract 15 less frequent in Hodghin s disease than i lymphosar

coma Pain 1s a promment symptom when there 1s mvolvement of
bone Fever 1s more common when the thoracic or abdominal nodes
are mvolved Durmng the febrile periods there may be an mcrease n
size of the nodes or rapid enlargement of the spleen The hematologic
changes are seldom of any aid in dmgnosns Occastonal severe anemia
results from bone marrow 1 Y and

ally a hemolytic type of anemia are present Leukocytosis may de

velop as the disease progresses and leukopenia may be noted
cases with splenic enlargement and with predominant involvement of
the retroperitoneal nodes The combination of Hodghn s disease and
tuberculosis 15 not nfrequent Jackson and Parher have separated
Hodghin s disease 1nto three types Hodgkin s paragranuloma 1s an
infrequent and relatively bemgn form With Hodghin s granuloma

the commonest and most familiar form the progress may be rapid
or 1t may extend over a period of five years or longer In this type
the myolvement may be restricted to the deep nodes and internal
organs so that it 1s difficult to diagnose and 1f fever 1s present 1t
may simulate an infection The thurd type 1s Hodghins sarcoma,
which tends to occur 1n older age groups nvades tissue and neigh
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bortng otgans and tuns @ fairly rapid cousse with death usually
within one or two years In Longeope s series the diagnoses mtilly
considered tnctuded carcmoma of the lung esophageal stucture hver
abscess cholelithiasis carcinoma of the gastromtestinal tract duo
denal ulcer theumatic fever pyehtis polyserositis aplastic anemia
and brain tumor

Points of difference between reticulum cell sarcoma and hmpho
sarcoma aze (1) lymphosatcoma may be accompanied by a blood
picture of lymphatic leukemya which s tare m reticulum cell sar
coma (2) true lymphosarcoma 1s never pumary in bone, and {3}
the main peaks 1n age eidence of lymphosarcoma are w the st and
6th decades whle the reticulum cell type occurs chiefly i the Stk
6th and 7th decades R lum cell prol on the
rmam cethular tesponse to tuberculosis sareedosss and syphilis—1a
general those diseases 1o which the tesm  granulomatous 33 com
monly apphed The guant cells found 1 the presence of 2 foreign
body are derived from reticulum cells The reticulum celt 15 wentical
with the histiocyte clasmatocyte macrophage of large wandenng
mononuclear cell The reticulum cells are derived from mesenchyme
and are known 1n the nervous system as microgha These cells occit
1n widely scattered areas and, therefore retrcuium cell sarcoma may
anse from almaost any organ or tssue w the body The most frequent
pornt of onigin 1s in retroperitoneal nodes or the gastramtcstmal tract
The iver may be mvolred by diect extension of metastasis When
the spleen 1s affected 1t 15 usually quute large 10 size The msassve and
destructive chazacter of the leswons leads to pan often constant an
sometimes extreme The nodes are occasionally tender usually i@
and may be fixed to the underlymg tissues The overlying skin may
be thickened and brownssh Long continued sore throat is 3t watial
symptom 1 over 20 per cent of the cases Such a symptom an
elderly patient should atways arouse suspicion of malignant dhisease
partseularly if assovsated with bleeding or notable enlargement of ane
of the tonsils Loss of weight 15 a frequent early mamfestabion Sts
temic mansfestations ar much less common than m Hodgkin 8 ds
ease Normochromic or hypochromc anemia 1§ present in about 2
thued of the cases Rarely there 1s a moderate leukoeytosss but neves
Jenkop We have Hly observed large mononucleat ¢¢
In excessive numbers 1n the penpheral blood These were thought @
be monocytes In prmary reticulum cell sarcoma of bone the ag¢
disinbution differs matenally from that of the generahzed or 5@
tissue form of the disease 64 per cent of the patients betng undef
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the age of 40 and 28 per cent below the age of 20 The lesions are
found most frequently in the long or flat bones femur clavicle tibia
humerus and vertebrae Metastases are late and are seen chiefly 1n
the neighboring lymph nodes Clincally the onset 15 simular to that
of other primary bone tumors the chief symptom bemng pain not
relieved by rest X ray pictures show chiefly bone destruction and to
a less degree new bone formation In early cases there may be only
mottled destruction of the medulla of the bone

Sarcowdosts 15 an essentrally bemgn disease The extent of the lesions
may vary greatly They may be hnuted to a few lymph nodes or be
widely scattered affecting almost any structure in the body The
lesions usually have a tardy evolution w1th no mflammatory reaction
about them They have a p dency to heal sp
ously but may recur months or years later in the same or another
location Bery flim compounds produce a granuloma having a sim
1lar appearance which may not develop until months or even years
after exposure Onset of the disease 1 sarcordosss 1s usually msidious
and may develop m a variety of ways including ocular disturbances
enlargement of lymph nodes pulmonary symptoms jont manifesta
tions pain 1n vanous areas and parotid swelling, On physical exam
nation the nodes resemble those in Hodgkin s disease When the
mediastinal nodes are enlarged there 1s often infiltration 1n the lungs
Thes occurs more frequently than in lymphomas The pulmonary
findings are often noted on routine x ray exammnations the patrent
not being aware of any 1llness On the other hand 1n some cases the
symptoms of pulmonary isuffictency may be out of proportion to
the extent of the lesions seen in the x rays Symptoms of severe pul
monary nsufficiency may anse owing to reduced transportation of
oxygen across the alveolo capillary membrane There 1s tachypnea
at rest and severe dyspnea on slight exertion When the eye 1s affected
there 15 usually concomutant mvolvement of Iymph nodes or lungs
or both The characterstic involvement of the uveal tract and parotid
glands producing so called uveoparotid fever 1s frequently accom
panied by transient paralysis of one or more of the cramal nerves
particularly the seventh thurd eighth tenth or the central branch
ot the fifth In contrast to tuberculosis there may be extensive 1n
volvement of the heart wath mfiltration through the pericardium and
wnto the my dium producing cond defects as well as leading
to heart faslure The liver 15 frequently involved occasionaily exten
sively with the development of a picture resembling Laennec s air
thosis There may be marked elevation of the alkaline phosphatase
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activity A form of chromc nephntis may appear dunng the course
of the disease which i many respects resembles glomerulonephnts
although the blood pressure may not become elevated Dermal 1n
valvement consisting of lestons of many varieties 1s frequently noted
The syndrome characterized by swellng of the soft parts of the nose
with nodular enlargements about the jownts of the fingers and toes
1s known as lupus pernio of Besnter Involvement of the muscles may
be a promimnent manifestation and the disease may begin with symp-
toms suggesting arthritis The mucous membranes of the nose may
be nfiltrated and the process may extend to the nasopharynx and
even penetrate the ciibriform plate Resultant i asion of the pitwt
tary and its stalk or the hypothalamus may cause various types of
dysfunction mcluding diabetes susipidus In other istances antenor
ptuitary destruction may result i a syadrome resembling Summoads
disease There 1s usually only a mild constitutional reaction 1 sar
coidosss even though the lestons are widespread Fever if present 1
seen chiefly dunng the early stages or m the cases with wveoparotid
mvolvement There may be elevation of serum caleum and frequently
elevation of gamma globulin In contrast 1t 15 the alpha 2 globulins
which are elevated in tuberculosts

INFECTIONS

Fever 1s one of the most common mamifestations of mfections and
1t 1s frequently the mttial symptom However low grade mfections
may cause httle or no fever and under certain cireumstances par
ticularly in elderly mdividuals fever may be absent or only 1f
muttently present even 1 severe infections The rehabsfity of fever 3
an index of wmfection 15 further vitiated by the fact that st may be
encountered 1n  number of other conditions sacluding neoplastt
diseases blood dyscrasis any condittons leading 10 necross of s
sue and allergic reactions Febrile reactions to drugs may pose Wi
disturbmg d 1c problems i the of The
fever associated with these non infectious states may be accompanid
by chulls Jeukocytosis and other constitutional mamfestations S5
gesting an mfection

Severe generalized mfections may have their ongi 1 appzreml);
tsignificant localized lestons An example of this 15 the streptococe?
lymphangitis and bacteremia which may resuit from a small punetur
wound of a finger It 1s not always an easy matter to find the ongit
local mfection A patient may have pylephlebitis and bacteremsd
without having experienced any of the usual symptoms of the acat?
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appendicttis from which 1t arose Occasionally the patient may make
a dehberate effort to conceal the local infection as frequently hap
pens 1n cases of self induced abortion If the origin of an infection 1s
open to the shghtest question 1t 1s never safe to ommt any step m the
physical examination

Although appendicitis 15 1n most instances easily recognized by
both physician and patient some cases still go unrecogmized until
fatal complications have developed Among the factors responsible
for the vanable clinical picture are (1) the size and location of the
appendix and (2) the ntensity of the local inflammatory reaction
Particularly 1n the aged appendicitis may develop with little or no
pain and may be essentrilly asymptomatic until peritonitis develops
Owing to variations in the location of the appendix the pain may be
m the night flank or costovertebral angle or it may radiate into the
thigh There may be dysuria and radiation of pain into the gemtalia
when the inflamed appendix causes wntation of the bladder The
differenttal diagnosis may include diseases such as mesenteric lym
phadenitis 1n children Meckel s duerticulitis regronal ententis and
neoplasm of the cecum In children pneumoma and in older ind:
viduals cholecystitis salpingitis torsion of an ovanan cyst ruptured
graafian follicle and ureteral stone may at times simulate appendi
ctis

Actmomycosis 15 a chromc infection producing granuloma like
lesions which may break down and give rise to dramnmng sinuses The
lesions usually develop m the cervical facial thoracic or abdominal
arcas If the diagnoss 1s not made when the imtial manifestations
of the disease bring the patient to the physictan unnecessary surgical
operations may be performed with inadvertent production of chronic
smuses The chrome pulmonary lesions of actinomycosis are fre
quently musinterpreted as a pyogenic abscess or tuberculosis The
diagnosis 1s mssed most often because there has not been a com
plete bactenological study of material obtamed from the lesion De
pending on the site and nature of the mvolvement differentiation
must be made from tuberculosis pyogenic abscess regional enteritis
neoplasms and other mycotic 1nfections At times this disease may
become disseminated although 1t typically spreads by direct invasion
of contiguous structures

The climeal mamifestations of fuberculosts are so varied and subtle
that this disease should be hept constantly m mind 1n approaching
almost any diagnostic problem Few diseases with the prevalence of
tuberculosis simulate so many other conditions Some of the prob-
Ve
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lems encountered 1n the diagnosis of tuberculosis have been men
tioned m previous chapters They will be presented here mn a more
orderly fashion Clmically there are two types of tuberculosis
(1) A type charactenized by fever and other constitutional mant
festations but without defimte localzing signs
{2} milaary tuberculosss
(b) dissemunated tuberculosis
(2) Localized tuberculosts with mamfestations referable to single
organs of tissues such as
(a} lungs and bronchi,
{b) serous membranes
{c) lymphatic system
(d) nervous system
(e) kidneys
(f) gastromtestinal tract
{g) Iner
Sub: of chronc h genous d ton without seedtng
of the lungs is not uncommon particulacly m the Negro race and 1m
children The number of bacilli released at any one perod ss not
overwhelming and the course of the ifiness may extend over many
months There 15 usually a typhoid like state with hugh fever without
leukocytosts The patient may leok reasonably well m spite of the
constitutional mamfestations Careful scarch must be made at fre
quent intervals for the appearance of lesions in the superﬁcxal fym
phatics or the optic fund: and biopsy of the liver my be mdicated
The tubercubn reaction may be negative in such cases and 10 older
mdnrduals progressive tuberculosts may be associated with fittle
fever or sense of iliness When the picture 1s one of fever of obscure
onigin such possibilities as brucellosis systemic lupus erythermatosus
bacter! endocarditis carcinoma and Hodgkmns disease are fre
quently under consid m In some s which there ss eVl
dence of lymphatic system involvement the patient eventually 8
proved to have both tuberculosis and esther sy 1upus erythe
matosus or Hodgkn s disease
Dufh > of tuberculosss from other d sn whch respf
atory manifestations predosmmnate 15 @ commen probiem A fustoty
of constitutional symptoms antedating by a week or more the onset
of the pulmonaty complaints is very suggestive of tuberculosis Chalbs
cyanosis and grunting resp rare accomp. ts of twbef
culous pneumoma are quite typical of other bacteral pacumonds
Sohdification of an entire lobe 15 also rare Particularly difficult mn the
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older patient may be the differentiation from carcinoma of the lung
or from chronic pneumoma associated with the aspiration of oily
matenal

Tuberculosis may mvolve one or more of the serous membranes
Infection of the pericardium usually occurs by direct extension from
the medrastinal lymph nodes and may lead to constrictive pericarditis
with the picture of chronic mflow stasis

Generalized mvolvement of the lymphatic system 1s not rare and
may be so promunent as to cause confusion with Hodgkm s disease

10n of the 1c nodes may be the cause of vague but

per51s(ent pan particularly 1n children

Single or multiple tubercles may develop in the nervous system and
may produce a mass of sufficient size to cause focal symptoms sim
ulating the varied manifestations of brain tumor In many cases the
meninges become mvolved and care 15 required 1n disungmishing
these patients from those with other types of menngitis

When the kidneys are nvolved there are usually mamifestations
suggesting urinary tract disease According to Herbst renal tuber
culosts should be kept 1n mind when any of the following conditions
18 found (1) evidence of umlateral renal infection (2) hematuria
without obvious explanation (3) pyuria with no organisms demon
strable by ordinary staiming methods or culture (4) persistent pyuna
of any degree (5) cystitis that does not respond to a reasonible
penod of treatment and (6) pyuna or dysuna 1n individuals with a
history of tuberculoss or with recognized active extra urinary tuber
culosis ncluding nodular lesions in the seminal tract

According to Anderson it 1s unusual to see tuberculous involve
ment of the alimentary tract or pharynx except as a comphcation of
cavernous pulmonary tuberculosis He states that the constancy of
this relationship suggests that surface contamunation 1s the usual
mode of infection particularly in view of the ranty of such lesions
m lympho hematogenous tuberculosis The frequency of cecal lesions
would be accounted for by the slowness of passage of mntestinal con
tents m thus region These facts indicate that the finding of healthy
lungs 15 steong evidence agaimst an oral pharyngeal laryngeal or
gastromtestinal lesion being due to tuberculosis when the etiology of
such lesions 1s tn question In our expenience however gastromtes
tinal lesions are not infrequently seen when there 1s no recent or cur
rent evidence of active pulmonary disease These lesions may be
located 1n areas other than the ileocecal region and may herald their
presence by hemorrhage obstruction or other symptoms Occasion
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Jems cncountered 1 the diagnosis of tuberculosss hayve been men
tioned in previous chapters They will be presented here tn a more
orderly fashion Chmeatly there are two types of tuberculosis
(1) A type characterized by fever and other constitutonal mant
festations but without defimte localzing signs
(a) mhary tuberculosis
(b) disseminited tuberculosts
(2) Locahzed tuberculosts with manifestations referable to single
organs or tissues such as
(a) Tungs and bronch
{b) serous membranes
(c) lymphatic system
{d} nervous system
{e) kidneys
{f} gastromtestnal tract
(g} lver
Subacute or chromc hematogenous dissemination without seeding
of the lungs 1s not uncommen patticulatly 1 the Negro race and 18
children The number of bacilit released at any one penod 18 not
overwhelming and the course of the illness may extend over many
months There 15 usuatly 2 typhod hike state swith high fever without
leukocytosis The patient may look reasonably well m spite of the
constitutional manifestattons Careful search must be made at fre
quent intervals for the appearance of lesions n the supeyﬁcxal ym
phaties o the optic fundt and biopsy of the lver may be indicated
The tubercuhn reaction may be negative m such cases and older
individuals progressnve tuberculosis may be ted wath htle
fever or sense of illness When the picture 1s one of fever of ebscuré
ongw such possibihittes as brucellosis systemic lupus erythematosts
bacterial endocarditss carcimoma and Hodghins disease are fr¢
quently under comsideration In some 1 which these 15 €4
dence of lymphatic system mvolvement the patient eventually 5
proved to have both tuberculosis and exther systemic fupus eryth®
matosus or Hodgkin s disease
Differentiation of tuberculoss from other diseases i whsch 1esp
atory fi pred S AC problem A hustory
of constitutional symptoms antedating by a weck or more the onse
of the pulmonary complaints 1s v ery suggestive of tuberculosis Chfls
cyanoss and grunting respitations Tare ACCOMP ts of twbel
culous preumonia are quate typical of other bacteral poeum
Solidsfication of an entire lobe 1s also rare Particularly difficult

on1as
11 £he
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Streptococcus viridans vegetations are usually engrafted on valves
damaged by chronic rheumatic endocarditis Gonococcal vegetations
are frequently found on normal valves but 1n many instances develop
on valves damaged by syphilis In the case of pneumococcal vegeta
tions pre existing valvular disease 1s the exception rather than the
rule At least half of the cases of pneumococcal endocarditts are

1 d by acute p ecal gitis In patients with con
gemtal cardxovascul.’u' defects vegetations tend to develop m two
places (1) etther on or n the nesghborhood of the valvular endo
cardium for example on a bicuspid zortic valve or 1n association
with a high interventnicular septal defect—bactenal endocarditis 15
rarely encountered 1n patients with low nterventricular defects or a
patent foramen ovale (b) i association with defects mnvolving the
artenial wall such as patent ductus arteriosus or coarctation of the
aorta Bactertal vegetations have also been found mn syphilitic aneu
rysms at the site of arteriovenous aneurysms and at anastomotic
Junctions following cardiac surgery

There 15 a natural tendency for the lestons in subacute bactenal
endocarditis to heal In almost every untreated case exammned at
autopsy one finds lesions 1n various stages of healing up to complete
fibrosis Another point of interest 1s the frequency with which there
1s a diffuse glomerulonephritis independent of focal embolic phe
nomena Severe renal insufficiency may dominate the clincal picture
In most instances there 1s no elevation of the blood pressure When
myocardial 1nsufficiency 1s present the diagnosis of an underlying
bacterial endocarditis may be difficult The sudden appearance of
myocardial failure 1n assoctation with fever should suggest this pos
sibiity Cerebral embol: are common Localizing signs may not be
present and the picture may resemble an encephalitis

The diagnosis of bacterial endocarditis 15 perhaps most often
nussed 1 elderly individuals Emboli may be few the constitutional

are often wmsigmfi and 1n a patient who develops
for example a sudden hemiplegta the mild anemia and cardiac mur
mur may be discounted n constdering the possible causes of the
central nervous system disorder

It has been pointed out that when severe mitral stenosis and auric
ular fibrillation are present bacterial endocarditis1s rare This 1s prob-
ably due to the fact that these indnviduals have a shorter hfe span

than those with mmmat valve damage
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ENDOCRINE, METABOLIC, AND NUTRITIONAL
DISTURBANCES

Diseases wvolvung endocrne organs and leading to either Rypo-
function or hyperfunction may present difficult chagnostic problems
One may become so preoccupied with the chiucal evidence of mvolve
ment of a local organ system that the mamifestations of the basic
endocrme disturbance may go uanoticed An example of ths type of
problem 1s that presented by /yperthyroidism This discase can be
easily recogmzed when the classic manitfestations ncluding exoph
thalmos goiter fine tremor nervousness emotional mnstabihty,
excessve sweatmg tachycardia and loss of weight dre preseat
However 1 certam cases the presenting feature may be extensive
muscular atrophy while there may be no detectable enlargement of
the thyroid and no more than a questionable elevation of the basa’
metabohic rate Thyrotosic myopathy s more apt to oceur i elderly
individuals but any patent with an unexplaned nearomusculat
disorder should be wmvestigated for underlying hyperthyrodem
Stmlarly 1n all patients with unexplamed cardiac faslure or with
wregulanttes 1a cardiac rhythm or unexplamed tachycasdia, hypes
thyroidism must be considered In other cases the presenting feature
may be uncontrolied diarchea and ulcerative colitis may be suspected
The increased metabohie activity i hyperthyrodism may aggravale
other underlymg diseses and these in turn may mash the thyrotoyc
symptoms This 1s particularly true m cases of diabetes meliitus of
cardiac disease Difficulties 1n diagnosts may also anse m othet ¢0f
ditions which lead to mereased oxygen consumption such as fever
anxsety states certamn mnfections leuk and pheoch ytoma
In these cases 1n which there 5s hypermetabolism without hyperthy
roudism determination of the protem bound 1dine of the serum of
the radiorodine uptake may be of value

Myvedema may be as readily overlooked as hy perthytmd)sm The
appearance of the patient, together with the anemra and Jethargy
may lead to a diagnoss of chronic nephritis There may be vague
arthralgia and muscular manifestations which drvert attention from
the evidence of thyrord hypofunction Mpyredema may present with
a pencarchal effusion In hypothyrordism secondary to wntersor puu
stary deficiency there are usually associated evidences of gonadd
and adrenal hypofunction It 1s important to differentiate this condt
tion from pnmary myxedema because these patients when gl
thyrosd extract may develop an adrenal erisis Another distinction 1o
be made 15 that between hypometaboltsm and hypothyroihsm I
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most nstances hypometabolism without hypothyrordism will not be
beneficially influenced by thyroid hormone Here again help 1n diag
nosis may be obtained from the protemn bound serum 10dine level or
the radiotodine uptake or when these are not available from ther
apeutic test doses of thyroid hormone In true hypothyroidism sub
strtution therapy in small doses will bring function to normal When
large doses of the hormone do not produce normal or elevated
function the diagnosis of myxedema should be questioned

Adrenal insufficiency 1 1ts vanous stages may also be deceptive
from the pomt of view of diagnosts Neurasthena of a vague type
may lead to a mistaken 1mpression that the patient has a functional
emotional disorder Mild crises with fever asthema vague gastro
1ntestinal disturbances and loss of weight may simulate other chronic
disorders In differential diagnosis one should not overlook the salt
losing type of nephritis which may give rise to symptoms closely
simulating those of Addison s disease Pigmentation charactenstic of
adrenal insufficiency may be present normally in Negroes Moreover
a stilar type of pigmentation may occur during pregnancy 1n cer
tam vitarmun deficiency diseases such as pellagra 1n chronic nephritis
hemochromatosis  scleroderma  dermatomyosttis  systemic fupus
erythematosus and exposure to certamn metallic potsons

Ruptured ectopic pregnancy should always be considered i any
patient who after missing at least one menstrual period experiences
sudden pamn particularly mn the lower part of the abdomen This may
be accompanied by nausea vomuting fever and leukocytosis The
presence of free blood 1n the peritoneal cavity may lead to diaphrag
matic irritation with shoulder tip pan and there may be abdominal
tenderness and a palpable mass Prompt diagnosis 1s imperative as
death from hemorrhage may occur quickly

The congemtal or Iight sensittve form of porphy ria usually presents
no problems in recognition The ntermuttent acute form seen 1n older
ndividuals may be difficult to diagnose Occasionally cases are en
countered 1n which there 1s a chronic form of the disease with features
common to the other two more distinct types In this mixed type
photosensitivity may not appear before adult ife The skin lestons
may develop after exposure to heat and to trauma as well as to light
often presenting a violaceous hue and at times resembfing the fesions
of scleroderma In the intermuttent acute type and mived types there
may be bizarre manifestations referable to the nervous system or
gastromtestinal tract Any portion of the nervous system may be
affected and there may be i} with nervousness
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and other psychic abnormalities, including hystencal behavior and
delium  Cransal and peripheral nerve imvolyement are frequently
seen and the disease may be confused with other types of acute
polyneunitis The onset of activity may be signaled by severe abdom
mal pam often assoctated with spasm and rebound tenderness as
well as fever Porphobilinogen which 1s the colorless precursor of
the two iunportant porphyrin pigments that appear in the unne 1
apparently the basic matertal responsible for the abdomnal and the
nervous system symptoms The photosensitive type of porphyna 15
assocrated with the presence of the red uroporphynn, which is more
readily discovered The possibility of porphyna mn the adult should
be considered i obscure nervous or emotional disturbances uneY
plained polyneuntss or bulbar palsy, or abdominal colic of the type
seen in gallbladder disease, appendicitis or atestinal obstruction
There may be an assousated leukocytosis

There are three types of annyladosis (1) the so called secondary
type which 15 assacrated usually with a chronic suppurative or ipflam
matory disease such as tuberculosts or osteomyelhtis (2) primary
amylordosis 1n which there s no apparent predisposing disease and
which differs from the secondary type mn the localization of the ary
load deposits and (3) a variety which occurs mn association wth cef
tain cases of myelomatosis In the primary type which may present
the most difficult problems sn diagnoss deposition of the amyloid
15 1n the muscular coat of the medium sized arteries the heart muscle,
kidneys at times the Iver and spleen and alse the mucous mem
branes parucularly of the mouth and congunctnas Amylord tumors
may form 1 vartous places In one receat case the first mamfestation
was that of a spinal cord tumor which on operatton proved o be
extramedutiary and on mcroscopic section was found to be <@
posed of amyloid The depossts may be localized to the vascular
system and we have seen mstances 1 which there were pecubar €af
diac arrhythmias and heart fatture The cardiac symptoms may be
assocrated with hypotension which seems related to the extensivé
amylord deposits 1n the medium sized artertes renderng the mus
cular coats unresponsive to autonomic control The chnical picture
w these cases closely 1 that seen 1n artenosclerotic heart ais
ease Macroglossta 15 present tn some cases Primary amylotdosis 55
rarely seen in patients under 50

The use of vitammn D 1n the treatment of various types of arthrits
and to promote the healing of fractures has led to the development
of vitanun D ntoxication m certmn patients Serous renat damag™
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may result from such treatment Suspicion of vitamun D intoxication
may be aroused by the discovery of calcrum deposits 1n the mucous
membranes about the mouth and mn the conjunctivas as described
by Walsh and Howard The early manifestations are headache drar
rhea anorexia polyuna and lassitude The Sulkowitch test on the
urine will be positive as a result of the hypercalciuna

‘When a macrocy tic type of anerma has been detected 1t 1s extremely
important to make a thorough search for its cause The findings m
the peripheral blood and 1n the bone marrow are essentially the same
m patients with deficiency of either folic acid or vitamin By» The
macrocytic anemia of true Addisonian pernicious anemia 1s due to a
vitamin By, defictency whereas the permicious anemia of pregnancy
and that of non tropical sprue are usually assocsated with folic acid
deficiency Macrocytic anemia may also be associated with hepatic
disease hemolytic diseases and certain diseases which lead to bone
marrow replacement Of importance 1s the recognition of the macro
cytie anema which develops 1n the presence of intestinal strictures
and bhind imtestinal loops The accurate diagnosis of vitamin By,
deficiency 1s vital because of the associated central nervous system
manifestations which are not benefited by folic acd

A hypochromic and rucroc) tic anenua n virtually every instance in
the adult 15 indrcative of 1ron deficiency which s usually due to loss
of blood In certain cases the source of the bleeding 1s difficult to
detect The bleeding may be mtermuttent and the loss at any one
time may be small These patients should be carefully screened for
the p of a diaph 1c herma esophageal varices peptic
ulcer diverticula or polyps of the mtestines and neoplasms of the
stomach or colon even though no blood can be detected 1n the stool
by the most sensitive methods

Hemochromatosts 1s charactenized by the deposition of iron 1n the
tissues Jeading to fibrosis and functional impamrment of the organs
involved Recent studies have led to the differentiation of three types
(1) so called 1diopathic hemochromatosts (2) transfusion hemochro
matosis due to the Liberation and deposition of more 1ron than can
beexereted and (3) dictary hemochromatosis There s httle difficulty
1 making the diag when the cardinal festations—cutane
ous pigmentation hiver enlargement and diabetes mellitus——are pres
ent The bronzing of the skin associated with melanin deposition may
simulate that seen in adrenal 'y In other it has
a more grayish appearance The mucous membranes may be involved
The charactenstic physiological abnormalities are an elevation of the

7
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serum iron content and a saturation of the capacity of the serum for
binding this metal Apparently the only organic lesion which appears
1n all instances 15 a pigment cirrhosis of the liver Hence lver biopsy
1s the most reliable means of establishing the dragnosis Bronzing of
the skin may be absent 1n about 20 per cent of the cases, and it is
when there 1s widespread organ mvolvement without this classic
mamfestation of the disease that other entitics may be simulated

CONNECTIVF TISSUE DISEASES

Systenuc lupus erythematosus 15 a constitutional disease of un
known etiology producing widespread degenerative changes 1
small blood vessels and connective tissue 1nvolving chiefly the ser
ous and synovial membranes the kidneys the heart and the dermis
The mitial manifestations may be fever and weakness The fever
vanes n type but may be severe with wide dasly fluctuations suggest
ing an mfection Evidences of mvolvement of the serous and synovial
membranes are frequent and include arthralgia, pleuntss pericarditis
and abdominal pain The joint pams may be migratory and may of
may not be associated with objective changes There may be effusion
into serous cavities The heart m1y be mvolved tachycardia and a
gallop rhythm, particularly during febrile episodes are usually ndic
ative of myocardial disease The superficral lvmph nodes are fre
quently enlarged The spleen however 1s usually not pilpable The
cutaneous lesions are vanable 1 type and some cases may run their
entire course without there being any dermal manifestations Ery
thematous lesions which are elevited and which may be discrete of
confluent are often seen The most charactenstic locations for skin
lesions are the bridge of the nose and the malar eminences Erythem
atous lesions may develop about the base of the nails and on the
soft pads of the fingers Petechiae and even hemorrhagic vesicles have
been described Urucarial lestons with or without angioneufoli€
edema may be noted Vascular lestons can be recogmzed 1 the €€
grounds where hemorrhages and the fluffy exudates known as eytod
bodies may appear The blood pressure 1s usually normal throughout
the 1llness even 1n the presence of extensive renal damage The chn
1cal course 1s usually characterized by periods of remission alternating
with periods of activity but the disease may be quite localized durng
some of the exacerbations For nstance in one exacerbation ther®
may be fever and arthritis while m another there may be only €U
neous lestons In this manner the illness may go on over 2 perod of
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many years However in some cases the process 1s more fulmmat;ug
and death occurs 1n a few weeks or months without any intervening
remussion On many occastons we have seen patients with chronic
discoid lupus develop the full blown systemic disease Patients with
lupus are susceptible to mfections particularly of the respiratory and
urmary tracts Hence whenever fever and evidence of active disease
develop 1n a patient with systemuc lupus 1t may be difficult to tell
whether there 15 reactivation of the underlying disease or a comph
cation due to some type of infection Leukopema 1s a common mam
festation of lupus The urme often contamns red cells white cells and
casts as well as albumun Moderate to marked thrombocytopenia
may occur and occasionally the presenting mamifestation of the dis
ease 1s thrombocytopenic purpura Other abnormalitres of the blood
may develop mncluding severe hemolytic anemia A false positive
serologic test for syphilis 1s 2 common finding and other abnormal
1ties of the blood proteins may be encountered as evidenced by ele
vation of serum gamma globuhn positive thymol turbidity test and
positive cephalin cholesterol flocculation test Experrence now sug
gests that the finding of typical LE  cells 1s strong evidence for
the duagnosis of systemic lupus erythematosus However 1n many
cases these cells cannot be found even durng the active stages of
the disease

Perwarteritis nodosa may affect the medium s1zed and small arteries
n any area of the body The commonest mamfestations are fever
edema systemrc arterial hypertension albuminuria and hematuna
In the beginming the intensity of the symptoms and signs may vary
with periods of remisston and exacerbation The following features
of an 1liness should arouse suspicion of perartentis nodosa (1) a
subacute or chronic febrile 1llness for which no causative infectious
agent can be found (2) atypcal abdominal symptoms when the clin
1cal and < ray studies do not reveal any local abnormahity (3) recur
rent attacks of abdonunal pam and diarrhea associated with potas
sium deficiency (4) an illness suggesting primary renal disease or
(5) a combnation of symptoms suggesting polyneuntis and polymyo
sitis. A vanety of cutaneous mamifestations may develop mncluding
urticaria  angioneurotic edema and eruptions resembling scarlet
fever and in some cases actual nccrosns and ulceration of the skin
The earliest symptom may be bronchial asthma d by a
conspicuous eosinopluba Leukocytosis 1s commonly prcsenl and
when combmed with fever often leads to a suspicion of some type
of infection such as brucellosis In contrast 10 systemic lupus ery
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thematosus, abnormalities 1n serum globulin or a biologic false post
tuve test for syphilis rarely occurs 1n penarteritis nodosa

In typical nstances scleroderma and dermatomyositis are easily
recognized However 1n the early stages diagnosis may be difficult
unless one 15 fanuliar with the various ways in winch these diseases
may begin The earliest evidence of scleroderma may consist of re
peated episodes of Raynaud s phenomenon These episodes may
recur for many months before changes are noted mn the texture of
the skin Dysphagia due to esophageal involvement may also be an
early mamifestation Diffuse scleroderma s a systemuc disease which
may mvolve the pulmonary, cardiovascular, and other organ sys
tems In dermatomyosinis Raynaud s phenomenon again may be an
early festation The lesions tend to appear first on
the eyelds and to have a purplish color There 1s great vanability 1n
the degree of skin and muscle involvement and the two are not
always parallel in the same area In some cases the skin lesions pre
domunate 1n others the picture 1s essentially that of a polymyosius
Scleroderma like changes may appear i the shin 1n patients with
both syst lupus erytt and dermatomyositis A striking

festation of all three d may be rapid loss of weight

Owing to the use of an increasing number of chemucal substances
in the treatment of disease, the problem of allergic reactions to ther
apeutic agents has become one of growing importance These reac
tions vary 1n seriousness from sumple pyrexa to 1rev ersible damage
to the bone marrow with resulung thrombocytopenia bleeding and
death The physician must be particularly alert to the possxbxhty of
drug allergy when a patient exhibits unexplained fever, a skin erup:
tion, abnormalities of the pertpheral blood or evidences of renal
mmpairment  Drug fevers following the imitial exposure to 2 drug
usually do not develop for 7 to 14 days but if there has been 2 pre
vious exposure the reaction may occur within a few hours after re
exposure The fever may be severe and swinging m type In addttont
to chills headache and abdomunal symptoms, there may be urticard
angioneurotic edema jont festations, and occ: liy centra!
nervous system signs 1t may be difficult to obtain a hustory of drug
ngestion but famihanty with the pattern of reaction to the various
agents may give rise to suspicions which eventually lead to the cof
rect diagnosis For mstance when a patient enters the hospital with
azotermia for which there 1s no clear cut explanation, 1t may be we
to request a determination of the blood sulfonamde level Alertness
to the earliest manifestations of a drug reaction may prevent the de
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velopment of potentially fatal compheations such as thrombocyto
pema exfoliative dermatitis agranulocytosss and necrotizing angutis

CONGENITAL DEFECTS

There are numerous congemtal defects and developmental abnor
malities which may never give nise to symptoms However others
may on occaston serve as the basis of a serious disease process A
few such lestons will be mentroned briefly to 1llustrate their potential
mmportance A Meckel s diverticulum may become mnflamed and give
nse to symptoms simulating those of acute appendicitis or the
1slands of gastrc tissue within the diverticulum may ulcerate and lead
to repeated gastroimtestinal hemorrhages Doverticula of the duodeman
are seen 1n 2 to 3 per cent of all gastromtestinal x rays Only occa
sionally do they give rise to symptoms When they arise 1n the region
of the ampulla of Vater and become inflamed or distended they may
make pressure on the common bife duct with resulting bihary stasis
formation of gallstones and intermuttent jaundice There may also
be pressure on the pancreatic duct A practical example of the im
portance of this lesion may be found in Chapter 7 on Jaundice The
presence of a diverticulum may be overlooked unless this possibility
15 kept in mund when examining gastromntestinal x rays or when doing
an exploratory procedure to determine the cause of a posthepatic
obstructive jaundice



Tlustrative Cases

I

(34594258 Admutted March 21 1952 Died Apnil S, 1952)

Tins 37 year old white housewife entered for surgical treatment of chronic
rheumattc heart disease At age 12 she had a migratory polyarthnts lasting
four months At age 25 following an uneventful pregnancy she was fold
she had a leaky heart At age 32 she first noted dyspnea on chmbing
stars

In January 1952 she was referred for mitral valvulotomy Dunn, the
preceding four years her dyspnea had become more severe She had
coughed up blood on two occasions and had noted srregulanty of her
fheart On examination the lungs were cleat to percussion and auscultation
The blood pressure was 120/80 pulse totally srregular A systolic thel)
was palpable 1n the apical region The heart was enlarged to the Teft and
there was prommence of the pulmonary conus P; was accentuated There
was a rumbling diastolic murmur 1n the mitral area There was 2 loud
blowing systolic murmur heard at the apex 1n the axilla and over the
mid precordum It was loud 1n the pulmonic area and during expiration
had a mustcal quality It disappeared with inspiration Electrecardmg"“g
showed auncular fibnllation and marked nght axis dewiation Voudes
urme showed epithelial cells white cells and ted cells as well as 1 piis
albumin H 1t was 45 rate 16 mm per hour IcukT
cyte count 8000 On fluoroscopic examination the rght ventricle pu
monic conus and left atrum were all enlarged the left ventrcle appeart
normal There was deviation of the lower esophagus to the right and poste
niorly by the enlarged left atrium There was accentuation of the broacho
vascular markings bilaterally The impression was severe tmtral stenoss
with pulmonary congestion he

In the muddle of January the pattent developed fever and malaise S
had had influenza like mfections once or twice a year which pad always
subsided after bed rest and penicillin therapy This attack was simylat
but she responded less promptly to penicillin than previously and C‘°“f
tinued to have an afternoon rise mn temperature She had pl °
pain 1n the lower back and occasional pains n her Joints She was h"‘s_n
pitalized for three weeks and given 900 000 unuts of penscilin and 1 gﬂhc
of streptomycin daily She improved rapidlv The unne cleared and U
fever subsided She then returned for further study
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PHYSICAL EXAMINATION on admusston T 99 P 86 R 16 BP 110/80
The patient was poorly nounshed but did not appear very il No
petechiae were noted There were suggestive clubbing of the fingers and
spoon shaped nails The nech vems were distended The pupils were
normal as was the funduscopic exammation There was no lymph node
enlargement The lungs were clear to percusston and auscultatron The
precordium was active The pomt of maximal impulse was m the 5th mter
space 9 cm from the midhne There was a systolic thnll over the whole
precordium which on occasions was very imtense There was aurtcular
fibrillation A systolic shock was noted over the pulmonic region There
was entargement of the pulmonic conus and the heart was enlarged to the
nght An iconstant and changing rough harsh systolic murmur was
heard over the whole chest and between the scapulas There was a low
Ppuiched diastolic murmur at the apex Penpheral pulsations were normal
The abdomen was full there was shifting dullness and a flud wave The
liver extended 2 fingerbreadths below the costal margin The spleen was
not entarged Neurological examimation was normal
COURSE IN THE HosPITAL The temperature was never above 100 8
The finding which attracted most attention was the vanable systolic sound
over the anterior chest which was intermittent very loud and thought to
represent some drastic alteration in the mechantcs of the heart Some
thought the sound was extracardiac m ongin Thus harsh murmur vaned
greatly with respiration and was loudest when the patient was 1 the
horizontal posttion Numerous blood cultures were taken all of which
were sterile Tenderness was noted over the liver She continually com
plained of abdominal distention On one occasion 1t was noted that with
deep nspiration the systolic murmur would entirely disappear for a few
beats and then would gradually become more mtense with successive beats
The liver grew larger She was given a mercunal duretic followng which
she had palpitations and burning sensations throughout the body and be
came very nervous Her respirations were shatlow and rapid The skin was
cool and mosst although she complained of feeling bot The blood pressure
and pulse became unobtamable During thus peniod of profound peripheral
cirenlatory collapse the patient was lucid mentally The extremities were
cold and cyanotic The lungs were described as relatively clear It was
thought that she probably had an anaphylactord shock from the mercurial
njection She died about 12 hours later
LABORATORY DATA Blood serologic test for syphils negatne
hematocnt 45 1cterus index 75 sedimentation rate 27 mm  per hour
Leukocyte count 7400 with 3, juvensle neutrophils and 82/ segmented
neutrophils Blood nonprotem mitrogen 27 mg / total serum protein
68 gm / with 41 gm /4 albummn chlonde 97 mEq Unne examunation
showed no albumin occasional white cell red cell and granular cast
Stool examrnation was normal Venous pressure was 230 mm of 5/
glucose Circulation time (Decholin) 40 seconds Vital capacity 2 5 liters
Phenolsulfonphthaletn excretion 65/ 1n 2 hours

Discussion This pateent had cardic msufficlency which be
came more severe durng the last few months of hfe after a febnle
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illness A peculiar and vanable murmur developed and she died sud
denly 1n peripheral circulatory collapse without pulmonary edema

At no time was there any elevation of the systemic blood pressure
The evidence of enlargement of the night side of the heart, the ac
centuated pulmomic second sound, the promimence of the pulmonary
conus and the dextrogram are mdicative of hypertension 1 the pul
monary circulation There were no signs of diffuse pulmonary disease
or of any primary disease of the pulmonary arteral tree 5o let us
assume for the moment that the pulmonary hypertension was second
ary in nature There was no evidence of pericardial disease nor do
the facts pomt to a primary myocardial disease although acute then
matic myocarditis cannot be excluded Two things suggest the posst
bility of congenital heart disease (1) the promunent systolic thrll and
murmur and (2) the rather marked night axis deviation 1n the elec
trocardiogram Finally the presence of the apical diastoltc murmef,
the pulmonary hypertension the shape of the heart the story sug
gesting acute rheumatic fever, and the auncular fibrillation make 1t
seem quite probable that this patient had mutral stenosis due to
chronc rheumatic endocarditis If this were the basic diagnosis, #e
still must explamn the febrile tllness and the pecubar and vanable
systohic thnll and murmur

There was litle fever after her admisston to the hosputal, so that
if any infiction were present it must have been 1n a relatively quies
cent state The degree of fever was not inconsistent with that seenin
congestive heart fatlure One possibility was that she had bactenal
endocarditis There was no anemia no embolic phenomena, and no
splenomegaly However, 1n view of the pre admission antibrotic ther
apy one cannot tule out this possibility The powmts agamst actine
rheumatic fever are the apparent response to antibiotic therapy and
the absence of anemia and leukocytosis It does not seem posslblc to
delineate further the cause of the febrile illness but I doubt if
was a factor of basic importance aside from its contribution 0 the
progression of heart failure

The cause of the bizarre systolic thrill and murmur 1s of particulat
interest We should hike to know first whether this sound was exit2
cardiac 1n ongin  Extracardiac murmurs may be loud under certai!
circumstances, and may show great variation with the phases of
respiration However two findings are strongly agamst an extracar
diac origan of the murmur mn this case (1) the intense thrll and ()
the escape pt on during d aspiration The condt
tions under which a pecubar systolic murmur and thnll may be ea
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countered have been reviewed previously (see Table 5) Such mur
murs and thnlls are usually attributable to a communtcation be
tween the systemic and the pulmonic circulations or between the two
sides of the heart There 1s little evidence in the present case to sup
port any of these possibilities and none of them would explam the
well documented 1ntermuttency of the thnil and murmur An inter
auricular septal defect which 1n the presence of mutral stenosis may
be accompanied by a loud systolic murmur 1s the most likely posst
bility 1n this group but the murmurs would not be expected to
exhubit such vanability from day to day and with respiration

Two other possibilities exist which do not involve a shunt Occa
sionally a transventricular fibrous band presumably congemtal 1s
the only explanation for a svstolic thrill and murmur found at au
topsy These murmurs do not exhibat such great variation in intensity
The final possibility 1s a movable intra auncular tumor mass either
a myxoma or a thrombus With this l)pe of lesxon vanability in the
intensity of the murmur 1ts ¢ ppearance and
changes 1 1ts quality depending upon posture and phase of respira
tion would be expected The final dramatic episode of forward failure
mught have resulted from sudden wedging of an intra aurtcular mass
1n the narrowed mutral orfice One mught expect more evidence of
pulmonary edema but this has not been a striking feature in cases
of left auricular myxoma seen 1n this chime The final obstruction was
probably so complete that the signs of pulmenary edema did not
have time to develop Since this patient has probable chromc rheu
matic heart disease mutral stenosts and a large left auricle with
auncular fibrillation I predict that a ball valve thrombus will be
found 1n the left auricle

ANATOMICAL DIAGNOSIS (Autopsy No 23590) Chronic rheumatic
heart disease with healing Aschoff bodies and myocardial scarring Massive
endocardial scamng leftauricle mitral and tricuspsd valve Mitral stenosts

and and phy nght and left auncles and
nght ventricle Massnc pedunculaled mural thrombus left auncl: Pul
monary arteriosclerosis with acute p y artenitis Fresh p

Y
thromb; Chronic passive convestmn lungs lnver and pancreas Cardiac
cirthosss Polmonary edema “Lobular pneumoma Hemorrhagic ileitts
Submucosal hemorrhages bladder and ureter Pyeltis cystica Primary
tubercufous comp[:‘ lung and hlar Iymph nodc Medral cyshc changes
aorta and p y artery pan

The nght auncle and ventricle were h)pcmophxed and dilated The
tricuspid valhve was fused had rolled margins and was obviously stenotic
The left auncle was filled with lammated thrombus matertal and the
entire thrombus mass was fresh enough to show well defined architecture el
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The lower margin of the thrombus had an accessory lobulated portion
which acted as a ball vaive in the mutral valve onfice The mitral vahe
showed extreme stenosis The chordae tendineae were short thick and
ngid The lungs were heavy and contained edema flud The lner showed
extreme passive congestion

Healing Aschoffl bodies were found on mucroscopic section of the
myocardium There were also promunent perwvascular scars and small
artersal thickenings typical of healed rheumatic fever The thrombus com
pressed and impinged upon the ostia of at least two of the pulmonary veins
Promiment interstitial scarnng was seen 1 the alveolar walls m several
sections It has been pointed out that this type of scarnng 1s not seen It
simple chronic passtve congestion but depends upon stenosis of the pul
monary vens Sections of lang showed severe pulmonary artenolosclerosss
In some of these pul y arteres nfl ry cellular was
seen 10 the wall as though an actual interstitial artentis were present
SUMMARY This 37 year old housewife had rheumatic fever in chuld
hood and heart diseasc was discovered after a pregnancy at age 25 At
age 32 she developed overt cardiac msufficiency which grew progressndy
more severe Examination revealed heart farlure vath the chinical evident
of mitral stenosis A pecuhar intermuttent systolic thnil and murmur were
present to the left of the sternum She died suddenly 1n peripheral arcufa
tory collapse without evident pulmonary edema The conditions associated
with circulatory findings of this type were reviewed and 1t was concluded
that the patient had rheumatic heart discase with an mtra aunculat ball
valve thrombus The autopsy revealed RHEUMATIC MITRAL AND
TRICUSPID DISEASF, with evidence of recent activity of the nfection
There was a huge PEDUNCULATED THROMBUS IN THE LEFT AURICLE




It

(#£540764 Admutted June 12 1950 Died July 4 1950)

THis 39 year old white woman was admitted m a comatose state of 24
hours duration At age 17 she had developed arthritis involving her hands
wrists feet and back The jont difficulty was active for 10 years leaving
residual deformities Three years before her final illness she had a positive
serologic test for syphilis and recerved penicilhin The test reverted to a
negative reaction

One month before admission while 1n church she suddenly became
stiff all over and lost consciousness This episode lasted only a few mo
ments afterward she felt tred but had no specific dysfunction There
was no clonic seizure and no incontinence Five days prior to admission
she had a similar eprsode No localized weakness followed but she did not
feel well and stayed m bed She tended to repeat sentences from time to
time The day before ad she suddenty became and had
a lized g this she roused temporarily but soon
lapsed agam 1nto an unresponsive state
PHYSICAL EXAMINATION on admission T 984 P 8¢ R 20 BP
110/70

The patient was underweight Jay flaceid in bed and was unresponsive
except to panful stmuli Her eyes moved about 1n an uncoordinated
fashion There was no cyanosis The skin was pale and had a sallow
appearance There were no petechiac There were ulnar deviation of the
fingers and bulbous deformities of the metacarpophalangeal joints There
was a dorsal kyphosis with kmitation of motion of the spme The pupils
reacted normaily and the fund: showed no abnormalities The neck was
supple There was no venous engorgement There was n0 adenopathy The
breasts were normal The Jungs were clear The paimnt of maximal impulse
was vistble and palpable just mside the mid-claviculas lme 1 the Sthinter
space There was an apical systolic thrill The area of cardiac dullness was
increased to the left M, was loud and snapping P was louder than A
There was a harsh apical systolic murmur and also a blowing systolic
murmur 1n the pulmonic area All peripheral pulsitions were present and
equal on the two sides No abnormalities were found on abdominal exam:
nation Pelvic and rectal examinations were negative There was no edema
The cranial perves all functioned well She moved all four extremities but
movement was better on the left side than on the nght The deep tendon
Teflexes were present and equal on the two sides hyperactive in the arms
No abnormal reflexes were desenibed
CoURSE IN THE HosprTAL.  The temperature rose on the 6th day and
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remamned near 105 until death The pulse rate ranged from 110 to 140
After the results of the first blood and spinal fluid sugar were known she
recerved intravenous glucose On June 15 she was a little more responsne
but this imp; was not d On June 20 resp y defficulty
developed with retraction of the left chest on wmspiration and absence of
breath sounds An endotracheal tube was nserted and large amounts of
purulent material were asprrated She was treated with pemailtin The
leukocyte count reached 32600 Examunation on June 22 revealed the
larynx vocal cords and trachea to be edematous The followng day the
patient seemed more alert She moved the left side fairly freely and was
noted to move her nght leg On June 26 she seemed to comprehend what
was said to her On July 1 her respirations were Cheyne Stokes i charac
ter She was sweating profusely July 2 she attempted to say a few words
}vn;h some success She died apparently with respiratory obstruction on
uly 4

LABORATORY DATA The unne had a specific gravity of 1020 and
showed a trace of albumin an occasional red and white cell and a moderate
number of hyaline and granular casts Hematocnit was 425 icterus indet
75 sedimentation rate 2 mm per hour leukocyte count was 23 000 with
31% juvenile neutrophils 62% segmented neutroptuls and 7/ lympbo-
cytes Blood ch 1l e ons on ad showed nonprot
nittogen 33 mg % CO, combining power 258 mEq albumin 48 Bmu/n
and globulin 10 gm ,/ On June 15 nonprotein mirogen was 43 mg %
sugar 124 mg% COz-combming power 242 mEq  chlonde 86 mEq
sodium 124 2 mEq  and potassium 3 8 mEq

Numerous blood cultures were stenile Urine culture showed no growth
Serologre test for syphilis was posit tater 1 umt Tuberculim test (O
1 10000) was negative Culture of tracheal aspirations showed 2 heavy
growth of alpha streptococer a light growth of Staphy lococcus aureus and
a mod growth of p

Lumbar puncture on June 13 revealed a spmal flud pressure of 170 mm
of water with no evidence of block 1 mononuclear cell per cumm
Pandy test negative Blood sugar was 12 mg¥, and cerebrospial flud
sugar 12 mg % Cercbrospimal flud chlondes were 1222 mEq proten®
12'mg % Wassermann and collodal mastic tests negative Spinal ﬂmg
culture showed no growth Second lumbar puncture on June 14 showe:
an mitial pressure of 80 mm flurd was clear Cerebrospinal sugaf %25
130 mg 9/ and blood sugar 182 mg %, Electrocardiogram OR Junt
revealed sinus tachycardia T1 T2 and TVS low Q Tanterval prolbﬂgﬂ’

On June 19 arteriogram was normal and the skull films showed 10
abnormalities Electroencephalogram revealed a focus of fast waves over
the left temporal lobe area

On Juae 22 portable x ray of the chest showed a mottled nfiltraiot
through most of the left lung and 1 the upper half of the nght hng ¢
lungs pp d to be ad q 1 iad bl \ There was 1o
evidence of a pleural reaction

P

Discussion The most prominent feature of this woman $ 1llness
was the epilepsy 1f this term 1s defined as the sudden and repe!
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appearance of seizures 1 which convulsive movements or loss of con

sciousness or both are the principal elements The seizure itself may
be looked upon as a symptom analogous to a headache The list of
the principal causes of seizures (Table 23) 1s a long one In many
instances several factors may operate together to produce the seizure

Idiopathic epilepsy may make 1ts first appearance during the course
of some unrelated illness particularly if fever 1s present

Table 23  Causes of Convulstons
1G (with loss of due to mtrmsic cerebral mvolve
ment (with or without increased intracransal pressure)

A Infections and parasitic diseases
1 Pyogenic abscess 6 Chronic arachnoiditis
2 Menmgitis 7 Cysticercosis
3 Encephalitis 8 Toxoplasmosis
4 Syplulis 9 Cerebral malaria
5 Tuberculosis

B Vascular Jesions

Hemorrhage

Thrombosts

Hemangioma

Congenital aneurysm with subarachnord hemorrhage
Systenuc lupus erythematosus

Arteriosclerosis

Subdural hematoma

Ergotism

Perartenatis nodosa

C Tumors and cysts
1 Congenntal or acquired cysts
2 Prunary or secondary neoplasms

D Degenerative diseases including demyelinizing diseases
E Cerebral trauma

F Functonal changes
1 Cerebral change 1n hydration anovemua fever increased intra

cranal pressure
‘Water mtoacation
Angioneurotic edema
Uremn
Venous smus thrombosis

and toxemia of p

Febrile convulsions in children
Lead encephalopathy
Hypertensive encephalopathy
Heart block
Severe anemua
k. Dissecting aneurysm
! Hemorrhage with shock
m Vasovagal attacks
n. Increased intracramal pressure

N -
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2 Abnormal composiion of the blood
Hypocalcerma
Hypoglycemia-—spontaneous and snduced
Drug seizures (bart P caffeine
lead cocane strychnine)
Hypervenulation
Oxygen intoxication
Carbon monoude
g Alcoholism

G Congemital maldevelopment

1 Porencephaly

2 Cerebral aplasia

3 Cerebro macular degeneration

H Idiopathic epilepsy

hensed

oo

-0 a

II Local or Jacksoman
A Tumors
B Vascular disease
C Others

From the coutse of events 1n this case there 15 reason to beliete
that a local cerebral lesion was present There was no evidence ofa
space occupy ng mass with mncrease m intracranial pressure of dis
placement of the arteral system The remamning types which remat
for further consideration are some type of cerebral vascular dysfune
tion nfection 1nd degenerative disease

Now let us look at the causes of coma as shown 1 Table 24 When
coma 55 a relatively early as well as a prominent mamfestation ofa
disease process 1t may be the result of injury cerebral embolism OF
hemorrhage cerebral thrombosis exther artenal or venous subarach
noid hemorrhage or the acute effect of certam drugs It may “Isar
result from extremes of environmental temperature excessive loss ©
blood or acute cerebral anoxia such as accompantes yasovagal S)";
cope postural hypotension or heart block Many of these P"Ss'bl(
1tses can be readily ruled out in the present case It scems most hkc‘y
that the cerebral manifestations were vascular m ongn of possibly
due to aninfection If one that the d ions
such as joint deformity cardiac murmur leukocytosis and pOhmr""
serologic test for syphilis were part of the primary disease then the
possible diagnoses are

(1) acute exacerbation of rheumatic fever

{2) bacternl endocarditis with cerebral embolt

(3) chronic rheumatic fever and carditis with mural thro

cerebral embols,

(4) systemuc lupus erythematosus,

mbs and
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Table 24  Causes of Coma (as an early or prominent feature of the illness)
I Intrinsic cerebral involvement
A Space-occupying lesions
1 Tumor 5 Gumma
2 Abscess 6 Intracerebral hematoma
3 Subdural hematoma 7 Aneurysm
4 Tuberculosis

B Infections without abscess or tumor
1 Menngitis
2 Encephalitis
3 Cerebral malaria
a Natural vector
b Human transfer

€ Vascular without tumor
1 Hemorrhage
a Intracerebral
b Subarachnoid
2 Thrombosis
a Artenal
b Venous
3 Embolism
D Trauma with
1 Concussion
2 Meningeal artery hemorrhage
3 Fracture
1T Functional changes
A Metabolic and endocrine
1 Uremia Eclampsia
2 Cholemia Hypolycemia (pitutary dys
3 Diabetic coma function hepauc disease pan
4 Addison s crists creatic adenoma functional)

X

B Oxygen deficiency

1 "Acute blood loss

2 Vasowvagal syncope

3 Postural hypotension
C Drugs and chemucals

1 Alcotol

2 Hypnotics and opiates

D Physical disturbances
! Hypothermia
2 Hyperthermia
3 Pressure effects

Post epileptic
Hysterical
G Termmal phase of severe infections carcinomatosis ¢tc

Carotid sinus hyperactivity
Carbon monaxide paisoning
Stokes Adams syncope

EXTES

Lead
Others

B

om
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If one accepts the diagnosis of an mactive arthrtis having no refa
tion to the final 1llness, then the additional possibilities to be con
sidered are

(1) leukerma with cerebral thrombosis or hemorrhage

{2) acerebral infection such as encephalits or tuberculosts, or pos

sibly a mycotic mfection,

(3) myxoma of the left auncle with tumor emboli to cerebral

vessels

(4) some disease leading to mtermuttent hypoglycemia,

(5) syphilitic vascular disease

Exacerbation of rheumatic fever at this patient s age with no evt
dence of acute arthritts or active carditis would be most unusval It
would not provide a satisfactory explanation of cerebral mamfesta
tions of this type The course of the 1llness 15 unlike that of bactenal
endocarditis There were no constitutional evidences of infection dur
g the month before admission no evidences of embol: other than
cerebral no anemia and no splenomegaly Many blood cultures were
negative and there was no response to massive peniciihn therapy
One might make a plausible case for a diagnosts of systemic lupus
The jomt and cardiac lestons could be explaned on this basts In
volvement of cerebral vessels with attacks stmulating epilepsy 15 €0
countered in patients with systermc lupus and cerebral hemorthage
with coma hemiplegia and death may occur The serologic test for
syphilis might be a biologie false posttive which occurs frequently i
this disease It would be unusual for cerebral signs to be the only
evidence of lupus and the leukocytosis would have to be atinbuted
to some other factor such as cerebral tissue damage or pulmonﬂfy
infection The latter was not noted at the time of admission when
the leukocyte count was 23 000 However of the four possxb!e di
agnoses lListed 1n the first group systemic lupus seems to account
most satisfactorily for the facts as we have them

In reviewing the other group of possibilities leukemia seems ¢ft
tirely unlikely There was no enlargement of lymph nodes fiver of
spleen no anemia and no hemorrhagic tendency Although the high
leukocyte count and the shift to the left of the granulocytes SUEE®!
mfection 1t 1s difficult to see how this final jllness could be prmat’y
an mfection of the central nervous system There was no evidence of
encephalitis or meningitis There might have been an bscess sec
ondary to an embolus or to some underlying pulmonary nfectton
but one cannot make this diagnosts without evidence of @ sP“‘n
occupying lesion The first clmical evidence of a myxoma of the ¢
auncle may develop from small bits of tumor embolt entering the
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systemic circulation These may lodge 1n the bram but they are usu
ally small and do not lead to coma or death before there 15 evidence
of cardiac dysfunction

The imtal blood and spinal fluid sugars were recorded as 12 mg %
but there was no symptomatic response to mtravenous glucose Most
patients with pancreatic adenomas of the islet type have a longer
Iistory of symptoms and they are overweight rather than thin as
was this patient 1f one 1gnores the joint and heart trouble then the
diagnosis of an 1slet tumor 1s the best one the assumption bemng that
she had irreversible nervous system damage at the time of admission
It seems unwise however to make this diagnosis when systemic
lupus erythematosus offers a broader explanation of all the known
facts

ANATOMICAY, DIAGNOSIS (Autopsy No 22482) Pancreatic 1slet cell
tumor in head of pancreas Spongy degeneration of ocapital cortex
Lobular pneumoma Acute splensc tumor Emaciation Central atrophy
and mild fatty mfiltration of ver Focal calcification of renal tubules
Hyperplasia of femoral bone marrow

‘When the pancreas was examined an 1slet cell tumor was found There
was apparent extension of the tumer cells through the fibrous capsule The
occipital cortex showed a stratum of spongy alteration with loss of all

ble neurons and d vascularity of the immediately sub

jacent areas which may have been an effect of the hypoglycemia The
pncumomnia was extensive Microscopically the tumor was a typical wslet
cell adenoma with a thick fibrous capsule outside of which were small
nests of tumor cells suggesting invasion and malignancy
SUMMARY Thus 39 year old white woman had transient attacks of
unconsciousness one month and agamn five days prnior to admission
Twenty four hours before entry she had a generalized convulsion and
remamed comatose On exammation she was unresponsive appeared
underwerght showed the deformities of a chuldhood arthnitss had cardio
megaly and a systolic bruit The arm reflexes were hyperactive but the
extremities were flaceid She lived for mine weeks and showed a slight
tncrease 1n responsiveness and i her ability to move the extremities Her
temperature remained high and she had signs of atelectasts and pneu
monia Spinal fiwd sugar and blood sugar were 12 mg /4 on the day after
admission but she did not respond systemically to the intravenous admin
istration of glucose There was albuminuna hematuna and cylindruna
Because of the chronic arthnitis and the evidence of cardiac disease sys
temuc lupus erythematosus was considered to be the preferred diagnosis
The failure of response to glucose was thought to be strong evidence
aganst an slet cell tumor despite the low spinal fiwd and blood sugar
which was reported on only a single occasion This interpretation proved
to be m error A PANCREATIC ADENOMA was found at autopsy Irre
versible nervous system damage had apparently resulted from the low
blood glucose fevel




111

(4210853 Admutted Apnl29 1952 Died Apnl 30, 1952)

Trts 30 year old Negro female complamned of cough dyspnea and pan
tn the chest of one week s duration She had had pneumona 1n her early
twenties Her first pregnancy was tn 1947 when a hysterotomy was pef
formed because of death of the fetus She was told that she had high blood
P t ly she had three preg the last 1n October 151
and during each of these there were dyspnea orthopnea and edema of the
ankles During the last pregnancy she was mven digitalis and was told
her heart was bad  Between | she had no symptoms ex.ept
occasional headaches Three years before admussion she noted intoleranct
to heat definitely prefernng cold weather She had increastng nervousaes
iand fatigabulity and felt that her appetite had increased She derued weight
oss

Two months before entry she developed a dry non productive cough
accompamed by shortness of breath Oge month before admission she
began to have fevenshness at night and might sweats She became weaker
and lost weight although her appetite remained good Her cough came it
paroxysms and occastonally resulted 1n vomiing Five davs before admis
ston she developed a sharp pleuntc type of pam across the anterior Uppe!
chest bilateratly The next day she noted swelling of the ankles and ot th
following day was given a single injection of penscillin Her cough becam
productive of whitish sputum occastonally streaked with red Two d::y:f
before entry orthopnea became pronounced and there were episodes O
paroxysmal nocturnal dyspnea These symptoms grew progresswcly wofse
A second myection of pemtcillin was given the day before admssion lﬁ
temperature’at that time bemng 101 She had been conscious of force'
Reart action but had had no episodes suggesting paroxysmal t:\ch)"“"d“:
On exammation 1n the Accident Room the temperature was 102 pus
130 respirations 40 and blood pressure 100/60 She was cold and clammy
and n view of her cntical condition was sent 1mmediately to the ward ’
PHYSICAL EXAMINATION on the ward T 102 P 116 R 32 B
192146 .

The patient appeared acutely 11l and 1n severe respiratory distress mtho:l
cyanosis There was evidence of loss of weight Her cough was product
of reddish tinged sputum The shin was smooth and the mucous mt;”
branes were pale The patient was sweating profusely There was poitas ag
edema of the legs There were no abnormal eye signs There was altenu&
tion of the retmal arterioles which showed areas of spasm and are!
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venous compression The tongue was tremulous There was no lymph
node enlargement The night lobe of the thyroid seemed a little full The
neck veins were distended The neck was supple The thoracic excurstons
were shallow Over the night middle and lower lobes and the left lower lobe
there were mcreased tactile fremitus dullness tubular breathing whuspered
pectoriloquy and fine and medium rales Fine mosst rales were present
over the posterior lung fields extending up to the mid scapular area A
pleural friction rub was heard along the night sternal border The precor
dum was active with the point of maximal smpulse 1 the antertor axillary
line n the 6th mterspace The heart sounds were loud and forceful A
presystolic gallop rhythm was noted but there were no murmurs The
femoral pulsations were strong The hiver extended 4 fingerbreadths below
the costal margin and was tender
CoURSE IN THE HOSPITAL The patient continued to have a pulse
rate around 120 and her temperature ranged from 101 to 102 with
respiratory rate up to 42 Following an mjection of chloramphenicol she
complamed of increastng shortness of breath Tourmquets were apphed
to the extrermities but there was little improvement She became apprehen
stve and crred out becanse of tightness 1n her chest and mability to breathe
She developed overwhelming pulmonary edema with fluid 1ssuing from
her mouth and died
LABORATORY DATA Hematocrit 345 hemoglobm 10 gm  icterus
index 5 sedimentation rate 34 mm per hour Leukocyte count 14 000 with
7Y juwvenile neutrophils 80/ d phul
and 1% monocytes

Venous pressure 148 mm water circulation time 22 sec (Decholin}
Blood serologic test for syphilis was negative Blood nonprotem nitrogen
was 50 mg / sugar 96 mg 4 cholesterol 172 mg / CO;-combimng
power 208 mEq sodium 140 mEq potassium 5 mEq  chlonides 91 mEq

Sputum culture pneumococcus type XX mouse moculated with spu
tum died with a type XX pneumococcus infection Blood cultures were
sterile

Electrocardiogram showed a rate of 120 P Rinterval 0 14 sec  normal
thythm T waves 1soelectric 1n leads 1 and 2 Q T interval at the upper
limit of normal Record showed no zbnormality other than the low T
waves described

X ray examnation of the lungs on Apnl 29 showed diffuse mottling
bilaterally The changes were more severe on the nght side particularly
at the nght base which showed confluent density The heart was enlarged
to the left The clouding of the right ph sinus was thought to be
due to flud or consolidation The changes were compatible with pulmo-
nary edema with or without a comphicating bronchopneumonta

/ lymphocy

DiscussioN It would seem probable that this woman with a
istory of hypertension and symptoms of heart failure during preg
nancies was suffering from a put y infe which precip d
pulmonary edema and death This view 1s supported by the finding
of pneumococc in the sputum However 1n an overwhelmng pneu

s

/
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moceal preumanta the blood culture 1s usually positive The history
also indrcates that she had been 1ll longer than would be cansstent
with an acute pneumococcal infection alone

The frictton rub heard along the nght sternal border was plevral
mongm Pleurisy s frequent n certamn types of bactenal peuntonia
In consideration of the vartous types of preumonttis the first decision
t0 be made 15 whether a prewmonsa 1s primary 1 type or has oceurred
as part of a more general infection Ot the vagious disgases compl
cated by pneumonitis tularemia seems a possibility m view of the
duratton of the illness and the x ray appearance of the lungs How
ever a patient hving m the city 1§ certamnly not Itkely to acquire
tularerma in midwinter No orgamisms of ssgrificance other than poet
mococer were cultured from the sputum and i seems probable that
there was lobular pneumonia due to this orgamsm However s
was probably a late development and does not furmsh an explanation
tor the entire course of events

Pulmonary infarction 1< difficult to rule out A large snfarctton 0
the presence of heart farlure should have caused the rcterus ndesto
rise Pulmonary adenomatosis must be mentioned as a type of lesion
which may simulate a pneumonttis but usually there ts €OpIOUS spu
tum which was not noted 1n this case Localized mterstitiaf putmo
nary fibrosts may also stmulate pneumonttis but cyanosts should be
vonspicuous at this stage of the iiness The only type of intrathora™®
neoplasm that might be thought of seriously m a 30 year old Negre
female 1s some type of lymphoma which seems a highly unlhely e%
planation for this picture The rapid progress and apparent vuulence
of the illness and the lack of evidence of lymphatic vl ement see?
to rule out sarcordosts The combination of pneumonttis, pu)momry
edema and leukocytosis suggests rheumatic fever Haowever thet
was no history of this disease, nor were there any of the usual phys’”‘
findings such as arthritis or myocarditis

The patient s race the length of the final rllness and the charactef
of the mamfestations suggesting infection pomt strongly t0 the pos
siblity of tuberculosts Acute tuberculous pneumonsa may be %50
ciated with leukocytosis and shuft to the left i the granulocytes In
view of the location of the chest Jesions, the leukocytosts, and the
lov level of crculating monocytic cells 1t seems unlihely that the
was tuberculosis The association of the cough with mereasing short
ness of breath 1s more suggestive of cardiac msufficency

The next problem to be considered 15 whether the patient had som®
underlymg disease not drectly related to the hypertension and not 2
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primary pulmonary disease The appearance of the x ray picture of
the chest and the evidence suggesting infection make pemarterttis
nodosa a posstbility She had had for two years symptoms suggestive
of hyperthyroidism and 1t 1s well known that this disease may be
closely lated by a pheoch ytoma In some cases the sim
1lartty has led first to removal of the thyroid before the adrenal tumor
was suspected Therefore these two possibilities must be kept in mind

The 1illness which began 6 days before death with pleunsy the signs
of multilobar consolidation and the 1selation of type XX pneumo
coccus from the sputum lead me to conclude that she had lobular
p due to the p

The hypertension which was unusually severe the story suggesting
hyperthyroidism and the final episode of pulmonary edema makes
pheochromocytoma the most probable diagnosis to account for the
symptoms extending over a longer period This might also explam
the rapid change in pressure from 100/60 in the Accident Room to
196/146 on the ward

ANATOMICAL DIAGNoOSIS (Autopsy No 23637) History of intermit
tent hypertension and cardsac d P 1on Pheochr adja
cent to left adrenal Left ventricular hypertrophy Chronic passive conges
tion lungs and liver Hyaline arteriolosclerosis kidneys and pancreas
Early arteriolosck pl Resol Iz right lower lobe
with foc: of orgamization Fresh thrombi sn small pulmonary arteries
Focal hemorrhages in lung Acute splenic tumor Acute pulmonary edema
Hyperplasia femoral marrow Lobular hyperplasia breast

The left ventricle was dilated and hypertrophied The lungs were ex
tremely wet flmd exudimg from the cut susfaces Attached to the nght
adrenal was a well circumscribed large dark red tumor mass measuring
5cm i diameter The other adrenal was normal

Microscopically the tumor was a typical pheochromocytoma There
was chromic passive congestion Many hyaline arterioles were noted tn the
kidneys with mnvolvement of the entering glomerular arterioles There
were similar lestons 1n the pancreas The lungs showed a resolving pnen
monia in the rght lower lobe Many alveol: contained only macrophages
but 1n others there was fibrin and a scattenng of polymorphonuclear
leukocytes There were some fresh thrombi in smaller pulmonary arteries
and there were focal hemorrhages in the lungs There were scattered alveolt
contaning organized and organzing exudate These lestons could account
for the symptoms beginning the week before death but none of them were
old enough to explam the history of severe cough for two months One
can only conclude that the patient s cough must have been the result of
cardiac decompensation
SUMMARY This 30-year old Negro femafe had hypertension and evt
dence of heart farlure during four pregnancies For three years she had had
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signs suggesting hyperthyroidism Two months before death cough and
progressive dyspnea appeared followed by persistent night sweats and
weight foss Six days before entry she developed pleuntic pain and reddisk
sputum Examunation revealed fluctuating blood pressure fever tachy
cardia profuse sweating edema retinal vascular disease signs of pul
mooary hd d galy hep ly anenua, leul

and a type XX pneumococcus 1n the sputum The course of the tlness
suggested that an acute pneumomnitts had precipitated severe heart fature
1n 2 woman with long standing hypertension 7he fluctuating blood pres
sure and the signs of hyperthyroidism suggested 2 PHFOCHROMOCYTOMA.
The latter was found at autopsy together with 2 RESOLVING PNEUMONIA
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($:297401 Adnutted July 22 1943 Died October 16 1943)

THis 73 year old white female complaned of anemia fatigabiity and
arthrtis In 1924 the diagnosis of duodenal ulcer was made In 1940 she
first suffered pain 1n the lower part of the back upon ansing in the morn
g This was aggravated by movement but tended to disappear after
she had been up and about for a while In 1941 her arthritis became
worse she developed stiffness in other jomts and noticed fatigability In
1942 the pains mvolved her hands hips and thighs Duning the winter of
1942 she mnjured her back Local back pain contmued but x ray showed
no evidence of fracture Durnng the late months of 1942 she developed
difficulty 1 walking and expenienced a sensatton of constnction about
the tups In the spring of 1943 she noticed further lameness and became
quite exhausted She was found to have albumin and casts m her urine
hemoglobin of 58 per cent leukocyte count of 2400 with normal numbers
of platelets There was marked varnation 1n the size and shape of the red
cells with many macrocytes and a rare nucleated red cell was seen She
was placed on liver extract with no improvement Gastrointestinal x rays
and barium enema were normal She developed painful swelling and 1n
flammation of both legs with reddish splotches scattered over them
The night tibra was painful and tender
PHYSICAL EXAMINATION on admussion T 100 P 102 R 20 BP
125/75

The patient had lost weight There was pretbul edema an extensine
purpuric eruption over the lower legs and scattered old purpuric spots
over the thighs and upper extremities No hemorrhages or exudates were
seen 1n the fundi The gums were pale The tongue was smooth generally
with papillary atrophy at the edges The thyroid was palpable There was
no lymph node enlargement There were fine to meditm rales at both lung
bases which persisted after cough No masses were palpated m the breasts
The heart was enlarged to the left There was a low pitched blowing sys
tolic murmur over the precordium There was distention of the neck veins
The radial arteries were thickened The ltver was felt at the costal margin
No other organs or masses were palpable There were numerous Heber
den s nodes There was no wibratory perception below the level of thealiac
crests The deep and superficial reflexes were active and equal on the
two sides
COURSE IN THE HOSPITAL- There was no persistent elevation m tem
perature although occasionally it rose as high as 102 Her renal function

431
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was poor and there was some elevation of the blood nonprotein nitroges
(61 mg /) She vomited frequently and required intravenous flmds X ravs
showed enlargement of the heart but no parenchymal changesin thefungs
X rays of the bones showed hypertrophic arthnius of the cervical and
lumbar vertebrae No metastases were noted Her hemoglobin was 46 ¢
on admission with a leukocvte connt of 2000 At one time she complamed
of small pamful areas on the medial aspect of the nght thigh which wee
thought to be thrombosed superficial vanices Her memory was poot and
at times she was disorieated No lesion was demonstrated by x ray i tt
stomach but the second and third portions of the duodenum were dilated
No local deformuty of the duodenal bulb was found She recened trans
stons for her anemia X rays taken on August 12 showed retention of
barium in the stomach at the end of five hours There was a gradual re
wn the nonpsotein mtrogen the value reaching 81 mg % by August 16
Intensive treatment with liver extract resulted in no improrement A disg
nosts of an intestinal obstruction partial thurd portion of the duodenurt
was made and an exploratory laparotomy was done on August 20

At operation the duodenum was normal Postoperatnely the patient %38
frequently short of breath and perspired a great deal Flud accumulated
n the chest and repeated thoracenteses were carried out at times with
removal of as much as 1000 mf The flud was straw colored and had 2
specific gravity of 1011 On September 7 1t was noted that the nght ke
was swollen hiot and panful The nonprotem mitrogen continued 10 11
betng 113 mg %, on September 9 She had a persistent leukopenia counts
ranging betaeen 2000 and 5000 On September 19 red awcutar lesions
from 1-2 mm 1o several centimeters 1n diameter developed on the arms
and hands and about the elbows She gradually became more confustg
and irrational and developed Cheyne Stokes respirations Priof to deat
the cc(iiema became generalized and profuse purpunc mamfestatio § ap
peare
LABORATORY DATA Blood serologic test for syphilis was negatre
On July 22 1943 red blood cells numbered 2 1 Tillion hemoglobin
gm  hematocrit 194 scterus index normal sedimentation raté 17mm P:"
hour Leukocvies numbered 4 300 sith 82% segmented neutrophibs 21

phifs 109 lymphocytes and 5% monoeytes Platelets were 13

bleeding, ttme 2 min coagulation time 4 mun  moderate achtromid !“3
wncrease 1n reticulocytes mean corpuscular volume 9% mean corpUsc
hemoglobin 33 mean corpuscular hemoglobin concentration 36 tourst
quet test negative clot rétraction normal 1l

Unne on 1dnussion showed albumin 3 plus 8-10 white blood ¢
8-10 red blood cells and 3-4 granular and hyaline casts per igh po%ﬂn
field Unine culture was sterile Phenolsulfonphthalein test of renal funwoIl
showed 345 exctetson 1n 2 hours The stool was poorly formed bm:;
gUAIC negative Mo ova or parasites were seen On July 26 :‘0“9;"’1“!
nitrogen was 61 mg %/ calcium 90 mg %, phosphorus 41 mg% 3l e
phosphatase activity 32 umts On September 1 total serum protein
48 gm % with albumia 2 7 gm %, and globulin 2 1 gm 7/ 12 and

Electrocardiogram on Ji uly 24 showed normal sinus thythm Tl
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T4F upnght T3 1soelectric Left axss deviation There was a Q3 wave
suggesting myocardial damage

DISCUSSION When this patient was first seen she was thought to
have pernicious anemia There was no response to Liver extract how
ever and if one re examunes the cltnical picture closely 1t was not that
of pernicious anemua Free hydrochloric acid 15 often not present in
1ne gasine jmee of patients al tms age and there are numerous other
conditions m which a macrocytic anema may develop There was no
hemolytic component to the anemia and young red cells were seen
m the circulating blood Therefore we had best look for some type
of disease which replaces enough functioming marrow to result m a
picture of myelophthisic anemia

The presence of mtrogen retention mught lead one to suspect that
the anemia was secondary to impaired renal function The degree of
anemia however was out of proportion to the degree of renal dys
function as indicated by the nonprotein mtrogen level on admussion
The anemia of urenua 1s usually normocytic and rarely if ever does
one find immature red cells m the circulating blood Moreover the
leukocyte count 1s usually normal or shightly elevated n contrast to
the leukopenta found here Also primary renal disease could not ex
plam the other manifustations of this pattent s iflness

In the absence of loss of blood hemolysis or iron deficiency and
i the light of the failure to respond to maturation factor anemia of
this type with circulating normoblasts leukopema and thrombocy
topenua 10 an elderly woman 1s strongly suggestrve of neoplasm with
metastases to bone The absence of any evidence of Iymphatic system
mvolvement seems against Hodghin s disease Moreover this diag
nosis would not explmn the renal failure Tumors of the breast
lungs thyroid stomach and kxdney may be associated with diffuse
bony with fting myelophthisic anemia The breasts 1n
this case were described as normal as were the lungs and thyrod
Hypernephroma would produce a different type of renal picture and
would not 1n itself account for the uremia If one considers the
1llness to have had its onset 1n 1940 then the back pam 1s not likely
to have been due to metastases from any of these tumors

A macrocytic anema may be associated with testinal stnctures
which could concewvably have been the cause of the duodenat dila
tation 1n thus case However 1f one makes such a diagnosis other cx
planations must be found for the so-called arthntis and the hidney
disease

If one looks now at the renal abnormahty there are certain points
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of interest Albuminuria was marked, the serum albumin was low
and there was no hypertension There are three conditions which
always come to mmnd with this picture (1) subacute bactenal endo
carditis (2) amyloid nephrosts and (3) the myeloma kidney The last
of these three diseases not infrequently presents tsell with obscure
anemua of the myelophthisic type and bone pawn part cularly m the
spine and hips often leads the patient first to the orthopedist When
one considers this diagnosis further the events which took place
seem to have a satisfactory explanation

In muluple myeloma the pamn 15 often wandering and intermittent
being referred most frequently to the back, as n this case Central
nervous system symptoms secondary to the vertebral lestons are com
mon and this might explain the loss of vibratory perception Gastro
intestinal symptoms and petechal lestons are often seen, and mtid
vascular thrombosts may occur When the classic X ray pieture of
multiple myeloma 15 absent the blood changes may fead to themss
taken diagnosis of pernicious anemia Myeloma would also account
for the nephritis without hypertenston This disease 15 most common
after the age of 50 years

It seems to me that multiple myeloma explams this complex picture
so well that one need not serously entertain any other possibilities
Arthntis nephrnitis anemia and leukopenia mught suggest systemiC
lupus erythematosus but the chimical course 1s not in any way
typical

1 believe that this patient had plasma cell myelomatosts The curt
ous skin lesions although they were not described as bemng exclusnely
about the jomnts suggest the possibility of amylod deposits of the
type sometimes assocrated with multiple myeloma

ANATOMICAL DIAGNOSIS (Autopsy No 18594) Maltiple myelo
myeloblastic History of macrocytic anema Extramedullary blood formd
tson 1n Liver Hemosiderin 1n liver and spleen Scattered petechia® skin
picard pt Arterioscll aorta Arteriosclerotic BEPTH
Orgamizing fibrinous pencarditis Edema both legs Bilateral pIC\H:e
effusion  Shight pulmonary edema Dilatation nght ventncle AU
gastritis Penipyloric adhestons
The liver was small and rusty in color as was the spleen The k’d‘“y;
were reduced 1n size the surface was finely granular and the tissue P’Ic ted
cach side there were numerous tiny cysts which represented die
tubules The cortex was thin and the stnations difficult to sc¢ for
Microscopic sections showed that the vertebra and ribs removed of
routine autopsy sections were filled with ‘myelomatous tumor © un:’w
cells almost completely replaced the vertebral marrow ‘No normal w2t
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or fat remained and the bony lamellae seemed rarefied There were dense
masses of myeloblasts forming the tumor but here and there megakaryo
cytes and megaloblasts were also scen There was extramedullary blood
formation 1n the liver and spleen and both organs contamed much hemo
siderin which was found chiefly 1n large macrophages The terminal
urenia was evidently due 1n part to obstruction of the collecting tubules
of the kidneys which were distended by large and dense protemn casts
possibly Bence Jones protein In addition there was extreme intrarenal
arteriosclerosts with scarring and depletion ofrenal tissue which obviously
added to the renal 'y Postof dh about the pylorus
were found from org; of a locall t There
was a widespread acute diffuse gastntis with many polymorphonuclear
cells infiltrating the mucosa

SUMMARY This 73 year old white woman had an 1llness of 3 years
duration charactenized by pan and stiffness of the jomnts loss of weight
fatigability a chromic purpunc eruption edema loss of vibratory sense
anemia leukopensa albuminuria hematurta cylindruna and azoterma
X rays of the bones showed evidence of arthntis The anemua failed to
improve with liver extract and the renal insufficiency progressed rapidly
although the blood pressure was normal The anemta on analysis seemed
likely to be due to bone marrow replacement This together with the renat
insufficiency the normal blood pressure and the bone pam led to the
diagnosis of MULTIPLE MYELOMA This was confirmed at autopsy Extreme
renal arteniosclerosts was also present
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(3214421 Final Admussion November 15, 1943
Died November 18, 1943)

THIs 63 year old white woman entered the hospital first on November 2
1940 complaining of excessive, thirst excessive unnation nervousness and
nsommia These symptoms had begun 3 months previously with the sud
den appearance of dryness of the mouth Before this she had been drinking
large amounts of water and had voided large amounts of pale urine There
was increasing loss of weight and weakness There was loss of the sense of
smell for several years preceding the onset of the polydipsta For 10 years
she had noticed on occasions palpitations dyspnea on exertion and swell
ing of the ankles but no orthopnea
SUMMARY OF FIRST ADMISSION Physical Examination T 996 P 80
R 20 BP 120/70 The patient was an obese woman 1n no distress The
eyes were normally promunent The pupils reacted normally The tonsib
were enlarged and scarred The lymph nodes at the angles of the jaw wer
palpable The thyrotd was not enlarged The lungs were clear The heart
was normal No masses or organs were palpable n the abdomen Neuro
logical exammation disclosed no abnormality "

Coursen the Hospital  During the first week 1n the hospital her intake
of fluid was 5 liters daily and the urine output was 2 to 4 liters Followin
treatment with Pitressin tannate the daily ntake of water averaged 2 htclrls
and the urmary output 1 to 15 liters She was discharged fechng #¢
She was afebnile

Laboratory Data Blood serologic test for syphilis was negamel
hemoglobin 146 gm  leukocyte count 6840 with normal differentia
Specific gravity of the urine vaned from 1003 to 1015 there was 10
sugar or albumin microscoprcally a few pus cells were seen Pheno]sulfm;
phthalein test of kudney function showed 43 per cent excreted m 30 mmu!]cn
75 per cent 1n 2 hours Spinal fluid showed no abnormalities Tubercult
test (OT 110 000) slightly posttive after 18 hours On roentgen examind
tion heart and aorta were normal lungs clear skull normal
SUMMARY OF SECOND ADMISSION The patient entered for the 5
ond time on October 14 1943 About 2 weeks previously she had cIevc[o;SJ;’-lc
pam in the lower part of her back and had had fever and a chil fore
became constipated and had frequent nausea For about a month be il
the onset of these symptoms she had again been drinking water e(ccssl‘i‘aé
and putting out large amounts of urine During the preceding year she
occasionally noted dlplopla
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Physical Exammnation T 992 P 94 R 28 BP 170/70 The patient
was 1 no distress The skin was loose There was sight enlargement of
the left pupil There was no enlargement of lymph nodes The lungs
showed crackling rales at both bases The heart was a lttle enlarged the
sounds were normal No abdommnal organs or masses were felt There
was edema of the ankles Neurological examnation was normal

During a few days without treatment she drank 5-6 liters of fluid daily
and had an output of 2-4 liters of urine After Pitressin the fuid intake was
4 liters daily and the output 2 5 liters Pus cells were found mn the urime
and cultures yielded colon bacili She was treated with 2 sulfonamide
and on discharge the cultures were stentle The temperature rose as high
as 101 Blood pressure which on admission was 170/70 soon fell to
normal

Laboratory Data Blood serologic test for syphls was negative
hemoglobm 117 gm leukocyte count 8 000 with normal differential
Phenolsulfonphthalein test of kidney function showed 43 per cent excre
tion m 2 hours

Subsequent Course After discharge the patient again had fever
malaise anorexta and progressive weakness These symptoms continued
and she was readmitted on November 15 1943
PHYSICAL EXAMINATION on final admisston T 1012 P78 R 22
BP 145/60

This time the patient appeared very ill The skin was loose and dry
The eyes were normal There was no enlargement of fymph nodes There
was dullness at both lung bases The heart was enlarged to the left There
was a loud blowing systolic murmur over the precordum There was an

1 extrasystole Abd 1 was normal except for
tenderness at the left costovertebral angle Neurological examination
revealed no abnormalities There was edema of the ankles
LABORATORY DATA The urne contained a trace of albumm a few
pus cells and many granular casts Culture yielded alpha Streprococcus
Jaecals X rays showed flurd in the left pleural cavity Frve m) of serous
flurd mixed with blood obtamed by thoracentesis contained 800 leuko
cytes per cu mm  of which 50 per cent were polymorphonuclear cells A
few large gram negative rods were seen in the smear
COURSE IN THE HOSPITAL The patient s temperature rose to 102
and before death reached 105 On the 4th day she was found comatose
and deeply cyanotic with pin point pupils and Cheyne Stokes respiration
Blood pressure was 170/90° An hour previously she had been in fairly good
condition After this episode she was restless and confused Lumbar punc
ture showed normal fluid She became increasingly comatose and died
LABORATORY DATA 5 lobin 11 35 leukocy
count 20 000 with a shuft to the left nonprotein mtrogen 49 mg , total
protein 556 gm ,/ with albumin 281 gm ,

Electrocardiogram on the day of death showed normal sinus thythm
left axis devation T waves upnight A premature contraction followed
each sinus beat causing a bigemnal rhythm P waves preceded the extra
systales
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Discussion This 15 a case mn which 1t seems difficult to find
single disease that will explam all of the events which took place
The patient was apparently m good health until the onset of her
polydipsia and polyuria However, there was a history of anosma
for several years previously, although she had no hustory of chrome

Table 25 Causes of Diabetes Insipidus

1 Defect of neurohypoph system for prod of ant«d hormone
A Congenital or primary type
B Acquired

1 Trauma due to basilar fracture of skull

2 Vascular lesions

a Thrombosts

b Hemorrhage

¢ Aneurysm

Following acute mfections

a Measles d Encephatitis
b Mumps e Basilar memngius
¢ Scarlet fever f Diphtheria
With chronse infecuons

a Syphilis

b Tubetculosis

¢ Actinomycosts

Neopla ms or ¢ysts invadmg the diencephalo-prtwtary reglon
a Primarv

b Secondary

Other diseases involving this region

a Sarcoidosis

b Eosmophilic granulomatosis

¢ Amvloidosis

d Leukemia

¢ Lymphoma

I Refractoriness of renal tubules to antidwretic hormone
A Congemtal or hereditary
B Acquired secondary to renal and other urogental disea es

w

~

[’

N

thinitis She had also had palpitation, slight exertional dyspnea and
oceastonal edema of the ankles but on examnation was tound no¢
to have peripheral arterioscleross significant cardiac murmuss, of
evidence of chronic pulmonary disease

It scems reasonable to draw two conclustons at this pomt (1) Thi
patient definutely had diabetes insipidus This means that there ml;fc
have been some type of lesion 1n the hypothalamic system oF xu‘;s
postenior lobe of the pitutary ‘The primary lesion causing this 0¥
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turbance was not m the renal tubule smce the functional disturbance
could be corrected by the admimstration of Patressin (2) If all of the
manifestations were the result of a single disease then that disease
must have been capable of involving a wide variety of tissues and
structures so as to brng about dysfunction of the brain heart and
kidneys

There are two ways in which one may attempt to solve this type of
diagnostic problem (1) by refernng to a Iist of vanous conditions
known to cause diabetes msipidus (see Table 25) (2) by refernng to
a list of diseases which may cause widespread involvement with
protean chinical manifestations

eriartenitis nodosa

(a) Connective tissue disease {Systemlc lupus erythematosus
(b) Primary amyloidoss
() Leukemia
(d) Lymphoma
(¢) Tuberculosis
(f) Bacterial endocarditis
(g) Hand Schuller Chnistian disease (eosinophulic granuloma)
(h) Sarcoidosis
(1) Metastatic neoplasms

It 1s of interest that in approaching the problem from these two
pounts of view one finds several diseases on both lists Looking more
closely at the causes of diabetes insipidus we may quickly discard
some of them The wdropathic form 15 usually evident from iafancy
andis panted by no other festations There was no trauma
m this case and the diabetes was not preceded by any acute nfec
tion Only 1n the termunal stages was there mdication of any infec
tious process The blood serologic test for syphults was negatne and
tuberculosis actnomycosts and other chromc infections seem un
likely No secondary malignant neoplasm would be expected to run
such a protracted course No prnimary tumor or cyst would explam
the renal and cardiac dysfunctions Leukemua would not ordinanily
be present for such a long period of time without characteristic
changes 1n the peripheral blood The remainung four diseases are not
easy to rule out without more detailed analysis They are lymphoma
sarcordosts  Hand Schiller Chnstian  disease  and pnimary amy
lowdosis L]

Now let us review the other list Some type of connective tissue

-
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disease might be considered, but 1t would be most unusual to have
diabetes msipidus as the cardinal manmifestation The course 1s too
long for metastatic neoplasm There might be some reason to suspect
acute bactenial endocarditis as a terminal compheation but subacute
bacterial endocarditts could not account for the entire 1llness Thus
we are again lett with the same four major possihilrties The next step
15 to see1f any of the four could provide a satisfactory explanation for
the entire 1llness

All four of these diseases may run a course bemgn enough to pro
duce symptoms over the long period described Primary amyloidosis
and fymphoma certanly are infrequent 1nvaders of the drencephalo
pituitary area In view of the fact that there 15 no positive evidence
of either of these diseases let us turn our attention to the other two
possibilities which are well known to be assoctated with diabetes
msipidus Hand Schuller Christian disease 15 rare 1n adults but there
1s a generalized form 1n which bram lung skin and kidneys may be
mvolved Sarcoidosis would not be expected to run its entire course
without evidence at some time of lymph node mvolvement 1 can g0
no further now than to say that the diagnosis mn this case may be
enther Hand Schuller Christian disease or sarcordosis

It seems likely that some complicating nfection was respanslbk
for the terminal event There was a urmary tract infection which may
have been caused by ureteral compression bv a granuloma ath €
sulttng hydronephrosis The development of the murmur, the mid
anemia and the final episode suggesting cerebral embolism W ould aff
be with the develop of a urmary tract 1nfection, bac
teresma and acute bacterral endocarditis If we assume that the p3
tient had a cerebral embolus then there are at least three other pos
sible sources (1) from the periphery through a patent foramen ovale
(2) from left ventricular mural thromb secondary to myocardml dis
ease or (3) from thromb1 on an arteriosclerotic aortic plaque 0
these various possibilities T would favor the diagnosis of acute ba¢
tenal endocarditts even though the one blood culture was negatne

In conclusion 1t seems to me that the whole picture can best be
explained on the basis of eosmophilic granuloma or sarcodosis with
cardiic pulmonary renal and cerebral mvolvement ureteral ob
struction urinary tract infection, bacteremua and acute bactenal en
docarditis with cerebral emboli
ANATOMICAL DIAGNOSIS {Autopsy No 18637) Hand Schuller Chats
tian disease mvolving skin renal pelves with extension nto pyl’im'“"]s an
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cortices mesentery spleen perif fat diaphragm aorta
lungs pleura epicardal fat mediastinum bone marrow hypophysial
stalk History of diabetes msipidus Mural thrombr aorta Thrombr 1n
splenic artery and vem Massive infarction of spleen Thrombi m renal
artenies Infarcts in left kidney Thromb: in mesenteric and hepatic arteries
Central necrosis m liver Melanosis coh Collord adenomas of thyroid
lCholcstt:msxs of gallbladder Caseous encapsulated tuberculous leston 1n
ung

The spleen was enlarged and adherent to the diaphragm Its lower half
formed a cavity which was evidently a liquefied infarct In the upper half
there were infarcts varymg in color In the left kedney there was a yellowish
red area 2 cm 1n diameter suggesting an infarct at the apex of which there
was an occluded blood vessel The calyces immediately beneath this area
were dilated The might kidney was umformly pale The adipose tissue
about the pelvis was hard and mottled on both sides and the pelvis and
upper portion of the ureter were narrowed and the calyces were dilated
The aorta was extremely sclerotic and many of the plaques were soft and
yellow with bits of thrombus matertal on the surface There was a thrombus
1n the supertor mesenteric artery

On examination of the microscopic sections the bone marrow was
largely replaced by foam cells and by macrophages which did not contamn
lipoid E phils were not P Some of the fat laden cells were
enormous with large hyperchromatic nucler In the sites mentioned in the
diagnosis there were similar accumulations of hipoid laden and non-lipord
containing macrophages but 1n many of the sites there remained enly
scars with nondescript mononuclear cells In these scars one found scat
tered cells of the charactenistic type but often they were scarce The scars
clearly represented areas in which the normal tissue had been replaced by
the abnormal macrophages and then these in turn had been replaced by
scars Thus all stages of this process could be seen The stalk of the hy
pophysis was destroyed The structures of the hypothalamus showed no
invasion by the specific celis It was thought that thrombs in the vanous
arteries represented emboli from the aortic thrombi The diabetes msipidus
was explained by the b t of the hypopl 1 stal
SUMMARY This 63 year old white woman developed polydipsia and
polyuna 3 years before death with loss of weight and weariness She was
obese but showed no other abnormalties Her flud intake was 5 Iiters
daily and the urme output was 24 liters A dragnosts of diabetes msipidus
was made and she was regulated with Pitressin tannate Six weeks before
death she developed back pamn fever nausea polydipsia and polyuria
Examation showed a low grade fexer loss of weight pulmonary basilar
rales slight cardiomegaly ankle edema and anisocorra She was agamn
regulated on Pitressin and discharged The fever continued and she was
readmitted four days before death There was dullness at the lung bases
cardiomegaly a loud systolic murmur tenderness in the left costovertebral
angle ankle edema albuminuna pyuna cylindrura and a positive unne
culture for Streptococcus faccalis Flud containmng many leukocytes and
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gram negative bacilli was aspirated from the left pleural canty There
was a mild anemia feukocytosis and slight azoterma The response to
Pitresstn indicated that the DIABETES INSIPIDUS was due 10 a lesion of the
neurohypophystal system and the evidence of widespread tissue involve
ment suggested EOSINOPHILIC GRANULOMA or sarcoidosis Autopsy
revealed widespread cosmophilic granulomas with typical lesions m all
stages of development The stalk of the hypophysts had been destroyed by
granulomatous tissue There were many intra arterial thrombr and embok:



VI

(44324859 Admutted June 22 1944 Died August 1 1944)

Tis 48 year old housewife entered complaining of anemia Durning the
late summer of 1940 she had developed gnppe with aching joints
elevation of temperature and a yellowish tinge to her skin The jomt
symptoms disappeared i a few days but she continued to run a low grade
fever Her hemoglobin was 28 per cent Studies disclosed no cause She
mmproved slowly with iron and liver therapy After three months she
resumed her usual activities although her hemoglobin never rose above
58 per cent In December 1943 she developed bronchopneumoma
Her hemoglobin again fell to very low levels It gradually rose between
the time of that epssode and admission to the hospital She contined to
have shght elevations in temperature She lost no weight
PHYSICAL EXAMINATION on admission T 998 P 100 R 20 BP
104/70

The patient was well developed obese and did not appear acutely 1ll
Her skin was soft pale and had a yellowish appearance There was no
lymph node enlargement No jaundice or cyanosss was noted The thyroid
felt normal The lungs were clear No cardiac impulse was felt The left
border of dullness was 12 cm trom the midlme in the 5th interspace
There was an apical systolic murmur radiating into the left axilla Diastole
was clear The liver edge was 2 fingerbreadths below the costal margin
The spleen could be felt There were no abnormalities on neurological
examnation
COURSE IN THE HOSPITAL Dunng the first week the patient s tem
Pperature varied between 99 2and 1002 A sternal puncture was attempted
but no marrow could be obtained Two days later the temperature rose
gradually reaching 103 She developed stgns of consolidation at the left
lung base with evidence of fluid 1n the pleural cavity These signs cleared
over the next few days dunng which ime a pentcardral friction rub was
heard She was gnen salicylates and her temperature returned toward
normal but later rose agam reaching 107 before death Lymph nodes
became palpable 1n the left axillary nd ingumal areas The abdomen
became distended and ascites was present
LABORATORY DATA Blood serologic test for syphihs was negative
Red blood count was 3 75 million hemoglobin 73 gm  hematoent 26 3
icterus index 6 sedimentation rate 2 mm per hour mean corpuscular
volume 70 mean corpuscular hemoglobin 17 mean corpuscular hemo-

443
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globin concentration 28 Lenkocyte count 4200 with 743, polymorpho
nuclear cells 1% phile 21% lymphocytes and 4% ytes Smear
showed achromm with shight amsocytosis and moderate potkilocytosts
Platelet count was 220000 reticulocytes § 8% nucleated red blood cells
1 to 100 whate blood cells Fragility test normal Prothrombm time ot
July 22 21 5 sec (normal control 14'sec) Stools were negatnve for biood
and parasites Blood chemical exammations were all normal The non
protein nitrogen rose to 75 mg % the day before death when the bicod
salicylate level was hugh Bromsulfalein test showed 5% retention 1 30
minutes Blood cultures showed no growth aerobically or anacrobically

Electrocardiogram on July 6 1944 showed normal sinus shythm
‘simuS l\achycardx:x T waves were all low and diphasic probadly due to

italis

X rav exammation of the chest on June 22 showed the heart enlarged to
the left The lungs were clear there was a calafied node at the oot of the
left lung Flat plate of the abdomen on June 28 showed enlargement
of liver and spleen Kidney shadows were normal On July 31 the sz
of the cardirc sithouette and the width of the mediastinal shadow had
decreased

DiscussioN The outstanding feature of this case was the chronc
anenmua winch was present for four years This anemia persisted
despite 1ron and hiver therapy It was microcytic and hypochromie 18
type there was no evidence that 1t was due to loss of blood of
hemolysis There was no papillary atrophy of the tongue and 10
neurological manifestations There was enlargement of the Iner and
spleen without enlargement of the superfical lvmph nodes, and thre
was a low grade fever There was no loss of weight and there %as2
remarkably good adjustment to the anemia Some observers have for
practical purposes divided chronic anemias 1nto two major groups

(1) Anemias 1n which some abnormalty 1n the pcnpheml blood
helps immedsately 1n making a diagnosis Under this heading 18 pef
mcious anemma  leukemia parasmc anema with COSXHOPhﬂm P“m
sitic anermia with parasttes 1 the blood Obviously none of these %4
present in this case

(2) Anemuas with a non specific or negative blood picture This
group may be subdwided into those 1n which an obvious cause
detectable such as chronic nephrtis chrome snfection, drug tlo™
cation, etc  and those in which there 15 no obvious cause and 1
which eircumstances suggest that the disease 15 unusual

Obviously this case falls 1nto the second group and the possibdtics
to be considered are those diseases which may suppress bone marro¥

function or cause a reduction in the amount of functioning b7
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marrow Which produce no diagnostic hematological picture and
which are T d by no symp or signs which make the
cause of the anemua obvious This seems a rather complex approach
but with the steps so far taken most of the diseases likely to cause a
severe anemia have been elimunated as possibilities Of those remam
mg the diagnosis apparently lies among the following
(a) Some type of chronic obscure mnfection such as tuberculosis or
histoplasmosis
(b) Rheumatic fever with the subsequent development of subacute
bactenal endocarditis
(c) Connective tissue disease of another climical type such as
systemic lupus erythematosus
(d) Herma at the esophageal matus or some other cause of obscure
blood loss
(¢) Hodghun s disease or lymphosarcoma
(f) Myelophthusic anemia due possibly to
(1) Metastatic carcinoma of bone marrow
(2) Myelosclierosts
It would be unusual to see such severe and prolonged anemua as
the outstanding feature of tuberculosxs and the cutaneous tuberculin
reaction was neg: Icifi m a patient with a
negative tuberculin reacnon suggests histoplasmosis  and fever
splenomegaly and anemia may all be encountered i thts disease
However one would not expect the active phase of histoplasmosis to
run such a prolonged course The severity of the anemua in the
absence of other characteristic manifestations s agamst this being
any type of connective tissue disease Both Hodgkin s disease and
lymphosarcoma may produce anemia with hepatomegaly splenomeg
aly and leukopema and without thrombocytopenia or lymph node
enlargement However the lack of symptoms and the failure to lose
weight during a four year illness are not usually encountered n
lymphomas The same may be said for any type of carcinoma which
may msolve the bone marrow The chnical course 15 somewhat more
suggestive of some type of fibrosis or scleross of the marrow with
the development of extramedullary blood formation 1n the liver and
spleen Howe\er the 1 app of d lymph nodes
the hep galy and ly and the ascites during the final
iliness weighs the scales 1n favor of lymphoma of some type
With this diagnosis 1t becomes difficult to explain the terminal por
tion of the patient s Iife without bringing in other factors However
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we know that she had bronchopneumomnia previously and possibly
had 1t agam A reaction to sulfadiazine or salicylates might well have
been the cause of the termunal delirum  hyperpyreva, and renal ;n
sufficiency It 15 also possible that infection or hemorrhage or both
1n the mediastinum of pericardial sac followed the attempted sternal
puncture

ANATOVICAL DIAGNOSIS (Autopsy No 19066)  History of anems2
Lymphosarcoma with generalized enlargement of Iymph nodes and wide
spread infiltration of organs Compression of portal vein by enlarged lymph
nodes Ascites Organizing fibrino hemorrhagic pericarditis  Enlarged
spleen Malposition of gallbladder
The epicardium was covered by a farrly thick layer of blood stamed
fibrn that showed organization In the postertor part of the left lower lobe
Just below 1ts apex there was 1 calafied tuberculous focus Hular lymph
nodes contained parually calcified tuberculous lesions The liver was large
and swollen About the head of the pancreas there were numerous enlarged
lymph nodes which appeared to be more or less contiruous due to mfl
trating tumor The head of the pancreas was surrounded and nfiltrated by
tumor The spleen was enlarged Its pulp was grayish red and firm The
kidneys were moderately enlarged and swollen The cortical markins
were obscured and even the pyramudal striations were hazy The mesentene
lymph nodes were enlarged and on section were seen to be surrounded by
strands of gray tissue that looked like tumor All of the mtra abdomual
lymph nodes were enlarged 1nd infiltrated with tumor
On muroscopie study the architecture of the [ymph nodes was oblierated

by masses of lymphocytes which also infiltrated the tissue about the nodes
The liver showed periportal infiliration with the same cells and there wer
frequently clumps of lymphocytes 1n the smusoids related to sumilar it
trations 1n the substance of the liver In this respect the condition differed
from leukemia in which the smusords everywhere contamn an €cess of
cells There were lymphocytic wnfiltrations 1n the hidneys uterus and else
where including the bone marrow The pathological preture was mter
preted as that of lymph rather than but 1t may :
noted that 1t 15 unusual to find in lymphosarcoma such large numbers 0d
small diffuse mfiltrations The portal vein was surrounded and compress®
by enlarged lymph nodes which were doubtless responstble for the asciles
The pericardium showed an organizing fibninous and hemorrhagic exudate
This might have been caused by the trauma of the attempted sterm
puncture

SUMMARY Thus 48 year old housewife had an unexplamed anef;lﬂ
withlow grade fever four years before death Six months before broncho~
preumonia  developed followed by return of severe anemia and contrad
pyreua She was febrile appeared pale and had shght hcp:llomfgaly an

pl ly She febrile. Followng attempted steral Purciy®
her temperature rose signs of pulmonary consolidation appeared 3
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pericardial friction rub was heard Later lymph nodes were palpated
the axillary and ingmnal areas and ascites developed There was a severe
anemiz and a shight tendency to o] 1 nucleated red cells
were scen The central features were the chronic anemia which did not
respond to liver or iron therapy hepatomegaly and splenomegaly There
was no evidence of blood loss or hemolysis The diagnosis finally chosen
was miliary LYMPHOSARCOMA The diagnosis was confirmed by autopsy
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we know that she had bronchopneumonia previously and possibly
had 1t again A reaction to sulfadiazine or salicylates might well have
been the cause of the terminal delirium, hyperpyrexia and renal m
sufficiency It 15 also possible that infection or hemorrhage or both
1n the mediastinum or pencardial sac followed the attempted sternal
puncture

ANATOMICAL DIAGNOSIS (Autopsy No  19066) History of anemmn
Lymphosarcoma with generalized enlargement of lymph nodes and wide
spread mfiltration of orgins Compresston of portal vein by enlarged lymph
nodes Ascites Organizing fibrino hemorrhagic penicarditts - Enlarged
spleen Malposition of gallbladder

The epicardium was covered by a fairly thick layer of blood stamed
fibrin that showed organization In the posferior part of the left lower lobe
Just below its apex there was a calaified tuberculous focus Hilar Iymph
nodes contained partally caleified tuberculous lesions The lver was large
and swollen About the head of the pancreas there were numerous enlarged
lymph nodes which appeared to be more or less continuous due to mfil
trating tumor The head of the pancreas was surrounded and filtrated by
tumor The spleen was enlarged Its pulp was grayish red and firm The
kidneys were moderately enlarged and swollen The cortical markings
were obscured and even the pyramidal striations were hazy The mesentenc
Iymph nodes were enlarged and on section were seen to be surrounded by
strands of gray tissue that looked like tumor All of the ntra abdomnal
lymph nodes were enlarged nd 1nfiltrated with tumor

On microscopic study the architecture of the lymph nodes was obliterated
by masses of lymphocytes which also nfiltrated the tissue about the nodes
The liver showed periportal infiltration with the same cells and there were
frequently clumps of lymphocytes 1n the sinusoids related to sumitar 10fl
trations 1n the substance of the liver In this respect the condition duffered
from leukemta 1n which the smusods everywhere contain an €xcess of
cells There were lymphocytic infiltrations in the kidneys uterus and else
where mcluding the bone marrow The pathologtcal picture was inter
preted as that of lympt rather than leuk but st may b
noted that 1t 15 unusual to find 1n lymphosarcoma such large numbers 0
small diffuse infiltrations The portal vem was surrounded and compress®
by enlarged lymph nodes which were doubtless responslble for the ascites
The pertcardium showed an organizing fibrinous and hemorrhagic exudat¢
This might have been caused by the trauma of the attempted sternd
puncture
StvivAary This 48 year old housewife had an unexplained anesmid
withlow grade fever four years before death Six months before broncho
pneumonia  developed followed by return of severe anenua and conlmu:
pyrexta She was febnle appeared pale and had shght hep:ntomegaly‘a e
F galy She d febrile Following attempted sternal P““C;a
her temperature rose signs of pul ry hid: app d an
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systole The peripheral pulses were all palpable The abdomen was soft
and 10 organs or masses were palpated There was no edema On neuro

logical examunation of the cramial nerves the visual fields were found full
to white and colored objects but there was enlargement of the blind spots

Qptic drscs showed papilled and hemorrhages and exudates
were scattered about the discs and through the macular and central areas
The night pupil measured 5 Smm  theleft4 Smm  both reacted stuggishly
There was a bilateral sixth nerve weakness There was third nenve weaknes

on the night side An obvious right facial weakness penpheral in type
was present as well as a mght fifth nerve palsy with depression of the
corneal reflex and a dimimnished response to pmprick and lLight touch

Motor system The pattent was unable to sit up stand or walk She could
not voluntanly move her body or Limbs from the lower trunk downward

The leg muscles were reduced 1 bulk and were flaceid There was moder

ately pood strength 1n the arms The deep tendon reflexes were absent
hroush

! as were the abd 1 reflexes Sensory system All forms
of were p d over all parts of the body There
was no sharp seasory level but of d graduall;

v 0 E 'y
as testing progressed up the legs and then more abruptly at the level of
T12 Position sense was absent 1n the feet but present at the knees
COURSE N THE, HOSPITAL Because of the ewvidence of increased in
tracranial pressure a ventricular tap was done The dura was tense The
ventricle was entered at a depth of about 3 em on the left slightly deeper
on the right 25 to 30 mi of clear colorless flud was obtamed under
increased pressure The patient had four generalized seizures m the next
24 hours She appeared cyanotic respirations were iregular pulse was
weak and fast Blood pressure was 200/140 She had a low grade fever
Subsequent ventnicular taps revealed dark bloody flud The patient re
mained comatose and died on the fourth hospital day
LABORATORY DATA Blood serologic test for syphilts was negative
Hemoglobin 14 5 gm Leukocyte count 9 700 Urme was cloudy speafic
gravity 1012 albumin 1 plus P showed epithehal
cells bacterra and crystals

Ventneular punciure Pressure was elevated 14ing Y/ protemn Wasser
mann reaction negative collordal mastic test 0 Pandy negatwve Total
cells 800 whate celis 134 with 122 mononuclears of varying stzes

Chemuical examination of the blood on July 2 showed nonprotein mtro
gen 60 mg / chlonides 95 mEq On July 3 nonprotein mtrogen was 86
mg % sodwm 141 mEq potassum 7 mEq  chionde 87 mEq

DiscussioN Three groups of mamfestations charactenized this
ilness (1) paralysis of the lower extremuties with pleocytosis i the
spinal fliud followed by an elevation in spinal fid proten (2) increased
mtracramal pressure with multple cramal nersve paralyses and severe
paplleduma and (3) a marked dogree of arterial Inpertension It would
seem 1mportant 1 the analysis of this“problem to hst the possible
causes of paraplegin and of multiple neuronitis Which may involve
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predommantly the lower extremities to review the causes of severe
hypertension and finally to consider the causes of marked increase
1n intracramal pressure Was the original paraplegia part of the same
disease which later caused the increase in intracramal pressure ot
were there two separate conditions? Was the hypertension secondary
to the increased intracranial pressure or was 1t a mamfestation of an
underlying vascular disease? Was the renal msufficiency secondary to
the nervous system disorder and the operative procedure, or wasit
an integral part of the onginal 1llness?

‘The term paraplegia sigmifies partial or complete bilateral paralysts
of the legs This may be due to changes in the bram the spinal cord
the peripheral nerves or the muscles In children 1t may be caused
by congemtal defects such as porencephaly or it may result from
birth mjuries memingocele congenital or acquired hydrocephafus
superior longitudinal sinus thrombosis menigitis or encephalits
The lower motor neuron type may be due to pohomyelitis to peroneal
muscular atrophy or to peripheral neuritis resulting from diphthers
or other causes In adults the rapid development of a paraplegia na
patient who has previously been well brngs to mund 4 different set
of causes The lower motor neuron type may be due to peﬂpheml
neuromtis so called acute mfectious polyneuntis pohomychtls, tu
mor of the cauda equina compresston of the lumbar enlargement o
the cord as a result of disease of the vertebrae or a pelvic tumor
mvolving the lumbosacral plexus In the present case it 15 dfficult to
tell from the data at hand whether we are dealing with a cord lesion
with a sensory level or with a lower motor neuron leston of extensit®
degree The sensory changes as described perhaps favor the latter as
does the complete absence of reflexes The mitial pain however, had
a toot distribution and a questionable sensory level was made 09t
Among paraplegias of the upper motor neuron type one must €0
sider transverse myelis which mav be primary and of unknown
etiology of 1t may be due to compression of the cord resulting from
disease of the vertebrae from mjury from an apcurysm from an
infection such as actinomveoss or tuberculosis from an hour g%
tumor or perhaps from a retroperitoneal tumor This type of 15107
also may be seen during the course of disseminated sclerosis 2M°
trophic lateral sclerosts syringomvelia menmgitis hemorrhage €€
bellar tumor or abscess bitateral cerebral softening or hemorrhage
and encephalitis as well as bilateral tumor metastases 1 the central
nervous system

T find 1t smpossible to decide whether this was prmanly 3 cond



ILLUSTRATIVE CASES 451

lesion or a polyneuromtts so we had best consider the possibilities
1n both categories The most likely of these are primarv transverse
myelitis compression of the cord due either to an nfection such as
tuberculosis or to a tumor chromicarachnoiditss Jocalized gitss
acute infectious polyneuronitis or a diffuse polvartenitis which may
have affected predommantly the nerves to the lower extremties as 15
sometimes the case Among the tumors we have to consider a pr1
mary extramedullary tumor a cauda equina tumor and retroper:
toneal sarcoma

Now let us turn for a moment to the terminal phase of the rllness
1 which there was evidence of ncreased intracramal pressure
Papilledema 15 much more probable than papillitis if the disc elevation
1s over 3 diopters 1f there are numerous radial hemorrhages if the
veins are clearly distended and venous pulsations absent 1f visual
acuity 1s preserved until late in the course of the illness and if the
only scotoma 1s an enlarged bhind spot It would seem most hkely
that this girl did have papilledema Many conditions may lead to
increased wntracramal pressure with papilledema A tumor or some
other space occupying leston may interfere with the curculation of

pinal flud Int 1 sivus thrombosis may d the

pathways of absorption and lead to papilledema The cerebral mant
festations 1n hypertensive encephalopathy may be identical with those
seen 1n epilepsy brawn tumor cerebral hemorrhage or thrombosis or
encephalitis Papilledcma may also accompany infections of the cen
tral nervous system ncluding meningitss It may appear duning the
course of acute ifectious polyneuronitss and 1t may be present mn
neuromyelitis optica 1n which there 1s the picture of increased mtra
cranial pressure and also a paraplegia of the upper motor neuron
type However the papilledema 1s usually shight and headache and
vomiting are rafely present Both of these symptoms were promunent
features n this patient

Let us now look at the causes of kypertension The blood pressure
may nise when there 1s a sudden increase n intracranal pressure but

d elevations 1n 1nt! 1 pressure do not usually have this

effect to any sigmficant degree With most 1ntracrantal tumors even
when papilledema 1s present there 15 no systemic hypertension unless
there 15 a sudden change 1n the volume of intracranial contents as
occurred 1n this case Hypertension may occur in the course of pert
arteritis nodosa It may occur with other types of vascular disease
or vascular anomalies of the hidneys It may result from involvement

of the kidne: as i glomerul hritis py phrits
Y P P
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and congenital polycystic disease or from retropentoneal masses
causing, pressure on the hidneys In the present case the unnary find
mgs were of the type seen with circumscribed involvement of the
renal parenchyma rather than with diffuse involvement In other
words 1f this patient had sigmficant renal disease 1t 13 more likely
to have been pyelonephritis or congenital polycystic disease than
glomerulonephritis Another possible cause of the hypertension would
be a pheochromocytoma

Several possibilities emerge from the review of the causes of the
major disorders which were seen 1n this patient (1) She may have
had nfectious polyneuronitis or transverse myelitis which mvoled
bladder function and led to an ascending infection of the urnary
tract with subsequent development of pyelonephritis This may n
turn have resulted 1n the development of hypertension and finally
severe hypertensive encephalopathy, perhaps associated with imtra
cramal hemorrhage and an intracranial hematoma (2) The para
plegia may have been associated with extradural involvement of the
cord or nerve roots by a tumor even though no change in dynamics
was reported This concevably may have been due to a lymphosar
coma or a retroperitoneal sarcoma of the reticulum cell variety and
the cells found 1n the spinal cord may have been tumor cells Retro
peritoneal sarcomas and reticulum cell sarcomas may mvolve the
bramn and the final episode mav have been due to metastatic lesions
1 the central nervous system which caused blocking of the ventric
ular system and led to the cranial nerve dysfunctions In this event
the hypertension might have been due 1n part to the ancreased mtra
cramal pressure and 1 part to pyelonephritis developmg as a result
of a cord bladder (3) The whole picture might be explamed on the
basis of polyartentis the onginal lesions producing an extenstye
polyneuritis with later mvolvement of the central nervous system
vessels and finally leading to the dev elopment of severe hypertension
Thus type of progress 1s not infrequently seen 1n cases of penartentls
nodosa

With regard to metastatic bran tumors there are certain facts of
interest They constitute 20 to SO per cent of all brain tumors Thurty
per cent of them oniginate from bronchogenic tumors, and 5 per cent
from breast tumors Sarcomas are more prone than carcinomas to
metastasize to the brain For istance 50 per cent of all melanomas
metastasize intracramally Usually the symptoms are of sudden onset
and brief duration This 15 1mportant as these cases are apt £ b
confused with vascular disorders Headache 1s sard to be out of PO
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portion to the degree of 1ncreased pressure and signs of meningeal
irnitation are common There may be carcinomatous mvaston of the
memmges and subarachnoid space leading to headache confusion
delirmm meningeal signs and signs of multiple cranual and spinal
nerve mvolvement In the present case there 1s strong evidence of a
space occupywng lesion 1n the central nervous system The operative
findings are more 1 heeping with this than with diffuse cerebral
edema My final conclusion 18 that this patient had lymphosarcoma
of the nuliary type

ANATOMICAL DIAGNOSTS (Autopsy No 23747} Lymphosarcoma
volving abdominal lymph nodes pancreas stomach intestines ovares
ladneys heart meninges psoas muscle brain and spinal cord and cerebral
and spmnal nerves Acute necrosis of the adenohypophysis Marked papil
ledema History of flaceid paraplegra ncreased intracransal pressure and
cranial nerve palsies Bilateral ocerpital trephine openings

There was a diffusely nfiltrating white tumor nodule with central
hemorrhage 1n the nght auncular wall The liver appeared swollen but
distinct lobulation was present The lobulation of the pancreas was ob
scured by firm whte infiltrating tumor The mesentery contatned confluent
masses of hemorrhagic mottled tumor Small tumor nedules bulged
beneath the mucosa of the Jejunum replacing 1ts wall In one adrenal
there were two small white tumor nodules The night kidney was tremen
dously enlarged On the surface of the kidneys there were confluent pale
nodules with hemorrhagic centers The right ovary was tremendously
enlarged and was replaced by lobulated hemorrhagte tumor There was
diffuse hemorrhagie discoloration along the surface of the spinal cord and
flat tumor nodules were visible beneath the arachnoid The subarachnord
hemorrhage and tumor extended mto the cauda equina The nerve roots
showed bulbous hemorrhagic swelling obviously due to tumor The most
interesting fuature was the widespread infil m the of the
brain and spmal cord The tumor cells mfiltrated cerebral and spal
nerves and penetrated along the blood vessels mto the substance of the
central neryous system as sheaths of cells about the vessels There were no
parenchymal nodules of tumor n the central nervous system This state
of the meninges and nerves made quite understandable the neurologic
mamifestations that the patient showed chmcaily The bone marrow in the
sections avatlable showed hittle alteration There was acute necrosis of the
hypophysis
SUMMARY This 18 year old school gl developed pun 1n the thoracie
and lumbar spine followed by paralysis of the legs A mononuclear pleocy
tosis with increase m protem was noted A few months later headaches
attacks of numbness of the face diplopia with bilateral sixth nerve palsy
somiting and soreness in the legs appeared Examination reveated fever
slight proptosis hyp d 1 pressure with papil
ledema attenuation of retinal arterioles multiple cranmal nene palsies
and a flaceid paraplegra with absent reflexes and dimimished sensation
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extending up to the level of TI2 After venterieular decompresston she had
four convulsions and died 1n 2 coma with progressive azotemia It was
dufficult to decide whether she had multiple neuronitis or a paraplegia due
to mvolvement of the cord but the evidence of nervous system change was
wdespread No dragnosis could be made with cestainty but tumor of
some type scemed likely and because of the extensive and bizarre centrat
nervous system invohement LYMPHOSARCOMA of the miltary type was
suggested This proved to be correct



VIII

($136976 Fnal admission November 28 1943
Died December 5 1943)

This 38 year old Negro housewife complaimed of nose bleeds and general
1zed tenderness In March 1925 she had had muluple ulcers over the
vubvae a left inguinal bubo acute salpingstis and a positive Wassermann
reaction Two months later she had flond secondary syphihs papular m
type with dy and general adenopathy After six 1nj of
an 1 she developed exfol dermatitis which healed after eight
weeks In November 1926 she was given one mjection of an arsemcal
and developed her second attack of arsenrcal dermatiis  which was
nuld She had had twelve children five of them were hving and well

One week before admission she had a shaking chull and felt fevenish
The following day she bled from the mouth no ¢ and vagma She devel
oped generalized tenderness of the skin and could not be moved without
crymng out in pain Her epistaxis persisted She was delinous for five days
before admission and was presumably anuric for two days
PHYSICAL EXAMINATION on admission T 1022 P 108 R 10 BP
84/50

The patient was acutely i but not dyspnerc or cyanotic No fresh
eruption or petechiae were seen There was shight icterus She was dehy
drated and disoriented Herpes of the lips was noted The pupils were
pin point and reacted sluggishly There was clotted blood in the nose
There was no lymph node enfargement No masses were found 1 the
breasts The lungs were clear The heart was normal The abdomen was
soft There was tenderness on percussion over the liver The knee kicks
were hypoactive There was dark clotted blood i the vagma The outlet
was relaxed and there was a cystocele and rectocele The cervix was
enlarged and softened and there was browmsh mucord material coming
from the os The uterus was not enlarged but there was thickening at the
base of the left broad hgament It was the opmion of the gynecological
consultant that the uterine bleeding was due to a generalzed infection
and not to local disease
COURSE IN THE HOSPITAL.  The patient ran an irregular fever with
temperature ranging up to 101 6  She grew more disoriented and con
tinued to bleed from her nose uterus and gasttemiestinal tract She was
cathetenzed datly with removal of 300-600 m! of unine Three days after
admission she became comatose and the liver edge was palpable The
1cterus grew more marked and cervical ngidity was noted prior to death

455
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LABORATORY DATA Blood serotogic test for syphulis was negative
On December 1 red blood cell count was 1 84 mullion hemoglobin 6 gm ,
hematocnt 21 sedumentation rate 16 mm per hour Leukocyte count was
22000 with 305, Juventle neutrophuls 68% segmented neutrophuls 1%
eosinophils and 14 lymphocytes Mean corpuscular volume was (14
mean corpuscular hemoglobin 33 mean corpuscular hemoglobin concen
tration 29 Platelets appeared adequate in smear There was no sickimg
There was moderate aniso and poikdocytosts Prothrombn activty was
normal

The stools showed clots of blood Unine had a specific gravity of 1010
albumin 3 plus sugar O red blood cells 4-5 and white blood cclls 20-30
per hugh power field with no casts Trace of bile On November 29 blood
nonprofein mirogen was 200 mg %, total serum protein 588 gm /4 wath
albumm 294 gm , bibrubm 77 mg?% total 6 diect phosphorus 14
mg¥% alkaline phosphatase actvity 133 Bodansky umits cephalin

tus  Sulfaniamide blood level was 03 mgJ; Blood

culture showed no growth

No leptospira were seen in catheterized unne specimen or in blood
smear on darkfield examinations Gumea pig moculated with urine did not
develop leptospirosts On December 1, darkfield of blood smear showed
two long motite organisms one of which had hooked ends Most abseners
thought that these were leptospira On December 2 spunal flud was clear
Pandy negative with 450 red cells per comm, and an occastonal neu
tropm! No leptospra appeared on darkfield examination On Decert
ber 3 agglutination test for Weal s disease was negative

Electrocardiogrim on November 29 showed normal sinus rhytam
normal axis T1 T2 and T3 upright P R interval 020 sec

DISCUSSION Certamn evidence 1s misstng which might be of im
portance for the correct analysis of this problem One mght ask
whether the anemia was simply due to acute blood loss or whether
1n view of the jaundice 1t was hemolytic 1n nature No hemoglobin
emra or hemoglobinuria was described but she was seen 100 Jate 10
expect this No tests were done for urobthinogen m the urine o stool>
and no reticulocyte counts were recorded The lewkocyte preture ¥ I
qutte compatible with @ hemolytic anemia In the absenre of precis®
information we shall have to assume that the anemua was due 02
combination of hemolysis and blood loss

In view of the findings and the rapid progress of the llness,
diseases will be considered

Acute infectious hepatitis may run a fatal course 1 less than 3
week The sesentty of the azotemua m ths patient would be unysual
The leukocytosis mught be accounted for by sudden extensive Iner
necrosis However the jaundice was not unusually severe

The course of the tllness does not seem conssstent with any #P°

seserat



ILLUSTRATIVE CASES 457

of pimary renal disease The primary disease would have to be one
which was capable of causing both Lver and hidney dysfunction
This brings to mund lower nephron nephrosis which may follow a
hemolytic process Acute hemolytic anemia resulting from the devel
opment of autohemolystns may run a course suggestive of an acute
febrile 1llness Restlessness and irritability are common Hemorrhagic
manifestations however are unusual and although signs of urinary
retention may appear they are seldom so severe The anemta may
be macrocytic Other primary blood dyscrasias such as chrome
hemolytic anemia or acute leukemia need not be discussed 1 any
detadl as there are obvious strong pomts against them

It seems unlikely that this was an allergic reaction to sulfonamdes
but 1t 1s possible One would have to assume that the patient devel
oped an acute mfection took sulfonamide and had a fulminating
allergic reaction within a few hours since the hemorrhagic phenomena
came very quichly

The final possibility 1s that this was some sort of fulmnating infec
tion Weil s disease was obviously the choice of those who saw her
but although there 1s much to support this possibility there are also
some very strong arguments against it The sudden onset jaundice
myalgic pains epistaxs signs of memngeal 1rmitation azotemia and
leukocytosts are all recogmzed mamfestations of this disease One
would not expect however such severe hemorrhagic phenomena or
such marked azotemia so early 1n the course of the jllness It was
thought that leptospira were seen in the blood durmg the second
week when they may occasionally be present However if this were
Weil s disease 1n such a fulminating form with such marked renal
nvolvement the urine should have easily killed the susceptible guinea
pig 1 discount the suspected orgamsms i the blood as they are
usually not present there after the first weeh of the disease The
absence of agglutinins at this stage 1s not of great sigmficance

Suppose for a moment that this woman who had had twelve preg
nancies thought that she was pregnant agam and was discouraged
enough at the prospect to do something about 1t She mught have
attempted this by taking large doses of quintne or some other proto
plasmuc poison I have seen a case of quinine possoning which showed
all the mamfestations that this patient displayed It 15 more Iikely
however she would have attempted abortion by mechanical means
This might have led to an nfection The early and continued vagmal
bleeding and the browmish mucoid discharge together with the soft
patulous cervix are compatible with this possibility Such
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may be due to Clostriduum welchi hemolytic streptococcus Strepto-
coccus vinidans or Staply lococeus anreus and the bacteremia 1s often
accompanied by a severe hemolytic anerma Localized abscesses may
develop in the Iiver and kidneys, and together with the shock and
hemolysis might adequately account for the magmitude of change in
renal function seen here The absence of orgamsms on blood culture
mught suggest that CI welchi was the major offender, and that the
severe systemuc mamifestations were due to 1ts potent toxin

ANATOMICAL DIAGNOSIS (Autopsy No 18669) Puerperal nfection
(mixed flora) Involuting pregs uterus, gang d s and
cerviaatis purnlent salpingiis nght  hyperplasia of breasts jaundice
acute splenic tumor cloudy swelling of organs History of uremta Inter
stial nephritis focal syphilitic nephntis~ chrome cystitis and pyehius
Pulmonary edema and fresh lobular pneumonra  diphthentic epiglottis
caletfied hular node night

The spleen was shghtly enlarged The iming of the enlarged uterus was
necrotic rregular masses of dead nissue projecting into the umen The left
ovary contamed a vellow corpus Iutenm with a white center Extending
from this ovary there was a long round mass 1 5 cm 1n diameter whih
contained several lumina in which there were throm

On microscopic section 1t was obvious that there had been extreme
wnfection of the puerperal uterus There was much nflammation with
manv bactena The nght tube showed the same condition but the feft
was not mvolved The hudneys showed an interstitial nephrits Most of
the cells were mononuclear but there were large numbers of eosinophtls
amongthem Intwo areas there were depressed scars nichin Tymphocytes
contaiming tubules that were dilated and filled with amorphous debnis
contawung cholesterol crvstals These had the appearance of old focal
syphilitic nephntis There was widespread pulmonary edema and fresh
lobular pneumoma The central portions of all fner lobules were s
organized Many of the cells had pyknotic nucler and contatned fat Ths
appeared to be a fresh central necrosis of the liver
SUMMARY Thus 38 year old Negro housewife had had 12 pregoancies,
with five children living and well In 1925 she developed syptulis and b3
arsenieal dermitilis on two occasions One week before admussionfsh
had a chill developed fever followed bvepistaxis vaginal bleeding generd!
1zed tenderness and oliguna Noted on examipation were disonentatioll
dehydration herpes icterus hepatic tenderness enlargement of the cern
utert and a browmish utenne discharge She continued to bleed becar
more icteric developed cervical mgidity and became comatose Thet
were anemia leukocytosis with shuft to the left and severe azotemud with
albuminuna The central features were evidence of mfection severe hepatt
and renal mvolvement and hemolvtic anemia A prumary hCmM’“‘;
anemsa or one due to drug admimstration seemed unhkely and the find
choice lay between leptospirosis and INFECTED ARORTION The latte? was
found at autopsy




IX

(3142517 Admutted December 6 1953
Laparotomy December 15 1953 Died December 24 1953)

Tis 42 year old Negro man complamed of severe pan m the abdomen of
two weeks duration In 1941 he had been hospitalized with multiple stab
wounds of the right and left chest An X ray revealed no pneumothorax or
hemothorax although there was ph on the left
The patient averaged one quart of wine daily He had had 4 or 5 episodes
of the shakes In 1948 he was admitted with 2 dtagnosis of lobar pneu
momnia In 1952 he was admitted with a story that for 3 weeks he had had
pleunitic pam with fever chulls and cough He had signs of consolidation
over the left lower lobe and a pleuropenicardial friction rub A small
amount of flud accumulated 1 the left pleural cavity A type \VIII
paeumococcus was isolated In 1943 he had burning on unnation which
soon cleared

About one year before admission he noted the sudden onset of sharp
pamns m the periumbilical region which radiated 1ato the left flank The
acute pain lasted for a few moments and then became dull and crampy in
character This pam occurred at intervals during the two weeks prior to
admission being aggravated by mgestion of food He felt fevenish and
developed a constant headache He felt some tightness n the precordial
region unrelated to exertion
PHYSICAL EXAMINATION on admission T 1014 P 72 R 20 BP

110/70
The patient app h [y 11l and cach The mucous mem
branes were pale No skeletal 1es were noted

of
the eyes revealed no abnormalities The teeth were n poor condition A
few axillary nodes were palpated There was dullness to percussion at the
nght base “with some suppression of breath sounds A few fine rales were
heard at the end of inspiration at both lung bases Respiratory movements
were equal ly and the p d well
showed the left border of cardiac dullness to be i the mid-clavicular line
The sounds were of normal quality There was a grade 2 apical systolic
murmur An extracardiac sound along the left sternal border was thought
10 be a pericardial fnction Tub The penpheral pulses were palpable and
1 The ab was ded and tymp He winced from
abdonunal pan when he moved The bowel sounds were good There was
moderate rebound tenderness especially m the left Jower quadrant but
no real nigidity Tendemess was most marked 1 the left mid abdominal
459
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region No masses were paipable The liver was percussed 1 fingerbreadth
below the costal margin The genitalia were normal Rectal exammation
showed no abnormalities Neurological examination was negative
COURSE IN THE HOSPITAL The patient ran an irregular fever with
temperature rangmg from 996 to 1026° Most conspicuous were the
vanable findings in the abdomen It became distended from time to tme
and during these periods the patient complained of a great deal of pan
and tenderness and there was exquisite rebound tenderness At other
tunes there was only muld tenderness localized to the left side of the
abdomen These changes varied from day to day In general he continued
to have severe abdominal pamn which was described as cramplike 1n
character He vomited fly Bowel were normal f
torm were clay colored and were negative for occult blood Tests for
urobilinogen 1n the feces wete positive The leukocyte count remaied
between 13 000 and 17000 On December 15 a defimte mass was felt
the left upper quadrant, over which there was dullness to percussion This
mass was tender to palpation and there was questionable fluctuation
Bowel and urinary function d unct d Expl ry laparotomy
was decided on

LABORATORY DATA  Blood serologc test for syphilis was neatve
Hematocrit 29 icterus mdex less than 5 One differential leukocyte count
showed 4% juvenile neutrophils, 729 segmented neutrophuls 27 €osio0
phis 19/ lymphoeytes and 3% monocytes Urine had a specific gravity
of 1004 to 1010 no sugar or albumin occastonal white cells 0 most
specimens no red cells or casts Gastric juice showed no free acid pror 0
the rdminstration of histarmine Serum nonprotein nitrogen was 17 mey
total serum protein 6 7 gm % with 3 3 gm &/ albumm Cephaln floccula
tion and thymol turbidity normal Total bilirubin normal Bacteriolo i
studies of gastric washings showed no acid fast organsms Tuberculn test
with second strength PPD was positive after 24 hours X ray examinatio?
of the abdomen demonstrated gas withun the small bowel With banif
enema no lesions were seen below the hepatic flexure The ascending °°I°;’
filled poorly and nearby there were several loops of gas filled small bm'w
These changes suggested an obstructive process The possibity of neop'as
tie disease of the ascending colon was considered although the changes o
the films were not sufficiently definitive to estabhish this diagnosis [t %2>
thought possible that the changes observed were due to an eXtriasic Ieswn:
as well as to a collection of peritoneal adhestons Exammation O !
stomach revealed nolesion but there was some dilatation of the ducdenume
This finding was possibly related to an obstructive process Jower 1 ¢
abdomen

DISCUSSION (The results of the operation were unknown to the dis

cusser) This patient s chief complaint was of severe pain it l:
abdomen which radiated into the left fiank The abdommnal ﬁndéntge
seemed to vary greatly from day to day Eventually a mass coul "
felt protruding beneath the left costal margin This led to the deas?
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for laparotomy There were a number of preoperative findings which
may be of importance

This patient had a history of a stab wound although there 1s no
evidence that 1t penetrated beneath the thoracic wall There was also
a history of what were apparently recurrent attacks of pneumonta
On looking at the x ray there are additional changes (1) some sug
gestion that there was a mass along the lesser curvature of the stom
ach which may have been pushing the stomach to the left and (2)
m at least one film small deposits of calctum 1n an area near the
head of the pancreas Obviously a great number of diagnostic pos
sibilities anse In the area of the pamn and 1n the region in which the
mass was felt a number of organs exist the stomach and duodenum
the colon the spleen the kidney the left lobe of the hver the pan
creas retroperitoneal tissues the adrenal and the omentum These
structures might be the site of an infection an ulcerative lesion a
perforation a vascular lesion a neoplastic leston or a cyst It would
seem to me that there 1s no indication that this patient had any sig
nificant degree of 1ntestinal obstruction as the basic lesion and tumor
of the bowel or volvulus with obstruction would seem unlikely
Moreover we have little reason to consider seriously such possibit
1t1es as a cyst of the omentum or of the omphalomesenteric duct or
such vascular lesions as a dissecting aneurysm It also seems unhikely
from the description of the findings that this lesion arose in the
retropentoneal area and 1t would seem unnecessary to discuss such
possibilities as retropentoneal sarcoma psoas abscess primary tumor
of the kidney or pnmary tuberculosts of the kidney The stomach
1tself appeared to be normal i the x ray pictures although 1t may
have been shifted by some extrmsic mass The pan did not resemble
that due to a gastric ulcer and there was no evidence of such a lesion
mnthex ray Gastric carcinoma would hardly have extended over such
a long period of time without more obvious changes n the x rays
Tt would seem however that this patient still might have had a per
foration of a viscus with a walled off abscess 1n the left upper quad
rant It would be unusual to encounter a subphremic abscess without
more Jocalized tenderness and without some elesation of the dia
phragm Such reasoming also rules out a diaphragmatic herma either
on a congenital basis or secondary to a rent 1n the diaphragm fol
lowing the stabbing In view of the normal position of the bowel 1
the x rays and the location of the pain he almost certamly did not
have appendicitis Furthermore the repeated negatine exammations
as far as the urine was concerned the location of the mass and the
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type of x ray findings all would seem to rule out a perinephric
abscess The normal barmum enema at least as far up as the hepatic
flexure would seem to indicate that this man did not have a car
cmoma of that portion of the colon as the primary leston This
would also follow from the absence of any change in bowel habits
and the absence of blood 1n the stools

The remaming possibilities which must receive more serious con
sideration are duodenal ulcer with perforation and an abscess in the
left upper quadrant diverticulitis with perforation and an abscess
the left upper quadrant carcimoma of the tail of the pancreas with
possible 1nvasion and thrombosis of the splenic vemn tuberculous
perttonitis and chronic pancreatitis with activity at the time of ad
mussion and with the development of a pancreatic cyst The banunt
enema showed no dwerticula and perforation of a diverticulum with
the formation of a mass 1 the left upper quadrant would be qui¢
unusual If this were a carcinoma of the tail of the pancreas oné
would expect ascites rather than the development of a mass n the
left upper quadrant since invasion of the peritoneum 1s common
with this type of tumor The sevenity and duration of the pamn and
the nature of the mass would be agamnst a diagnosis of simple tuber
culous pentomtis although 1t 1s difficult to exclude this posstbility
The location of pamn and the development of a mass 1n the left upper
quadrant make 1t difficult to rule out a duodenal ulcer with perfora
tion and the development of a localized abscess However, the type
of pam and the absence of x ray evidence of an ulcer do not support
thus possibility This leaves us with the possibality that the patient had
chronic pancreatitis and an nflammatory mass due to escape of pan
creatic enzymes 1nto the surrounding tissues The character and loca
tion of the pain as well as 1ts radiation would seem to fit well with
this possibiity The patient had lost considerable weight which 18
quite charactenistic of chromc pancreatic disease he was albo 2
chrome alcoholic which provides the might setting for thus disease
Whether 1t 1s sigmficant or not he had abdomunal distention off an
on dunng his stay m the hospital and on several occasions “;5
noted to have clay colored stools 1 the absence of jeundice 1 ll
cating that there was poor absorption of fat This might concewably
be attributed to pancreatic msufficiency The suggestton that thcr:
was displacement of the stomach might also be compatible with su¢
a lesion

The mass that was felt might have been omentum brought
the area by an nflammatory reaction about the pancreas The!

up juild
e WS
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vidence 1n the x ray pictures of calcrum deposits 1n the region of the
ead of the pancreas On the basis of the evidence 1t seems most
tobable that this patient had chronic pancreatitis with an episode
f acute activity Bacterial infection with pancreatic abscesses may
ave been superimposed on the chromc disease leading to a fatal
utcome

\NATOMICAL DIAGNOsIS (Autopsy No 24796) Extreme scarring of
ancreas dilated ducts with mspissated exudate partially caleified sub
cute pancreatitis severe (gram negative rods) Organizing abscess tail
f pancreas History of subphrenic abscess left with surgical dramage
varacolon escherichu) generahzed and organizing fibrnopurulent pento
s small organizing (? septic) infarcts left adrenal Tubular degeneration
f adrenals Acute ileitss with perforating ulcer Acute splenic tumor
entral atrophy liver Pulmonary edema pulmonary embolt right upper
bes Pleural adhestons pericardsal adhesions

At operation an abscess cavity was found between the under surface of
1¢ hiver and the stomach Superficial examiation of the stomach revealed
o evidence of an ulcer so the abscess was drained and the wound cleaned
In the microscopic sections from autopsy material there was no meta
lasta of the pancreatic ducts There appeared to be obstruction by
spissated and calcified material and there was dense scarring of the
ancreas The cause of the superimposed infection was not clear but
lere was an intense subacute pancreatitis and in the tail of the pancreas
1ere was an orgamizing abscess which may have been the source of the
bscess found by the surgeon and of the generalized pentomitis which
as present The lesion of the ileum probably resulted from ntubatton
UMMARY Thus 42 year old Negro man who was a chronic alcoholtc
ne year before death had sudden severe upper abdominal pain whick
sted for 2 days In the interval before adnussion he had recurring attacks
fa simular type and lost 40 pounds i weight Examination at the time of
dmission revealed fever cachexsa a pencardial friction rub and a dis
nded tender abdomen He continued to have fever pain and leukocytosis
itestimal x ray studies revealed gas filled loops of bowel suggesting obstruc
on and there was thought to be an extrinsic lesion displacing the stomach
ater examination of the films revealed tiny flecks of calcium in the region
f the pancreas He contmued to have fever pain and leukocytosis A
alpable mass developed in the left upper quadrant and an exploratory
peration was performed The nature and location of the pain the history
{ alcoholism the cachexia the absence of locahzing abdommal signs
ntil the mass appeared and the probable calosfication 1n the pancreas
d to the diagnosts of CHRONIC CALCAREOUS PANCREATITIS with a
1perimposed bacterial infection This diagnosis was confirmed at autopsy



X

(4565893 Adnutted November 4 1935 Dred December § 1935

Trus 59 year old Negro woman complamed of vomiting #nd diarshes In
1933 & dsagnosss of hypertroptuc arthntis had been made Fout weeks
before admussion she began to feel bloated and after a dose of calomel sbe
had nausea and vomiting The following day there was abdonunal put
pasucularly on the nght ide and she continued to yomit Soon after there
was diarrhea and the stools were black and tarry There was pam wit
defecation and the stools seemed to grow progressiely smatler m 528
Dunng the month s tliness she vomuted from time to tme ate hittle and
continued to pass tarry stools On the day before admission there $35
vaginal bleeding
t’;g/(?ic,u‘ EXAMINATION on admussion T 1004 P 98 R 24 BP
The patient w as an obese woman complaning of severe abdosminal pait
She was drowsy and confused The pupils were equal regular seact
actively eye mosements were normaily pesformed The fund: showed 8
derate degree of anterosch Many teeth were nussing and those
remaming were canous There was no enfargement of the sﬂpﬁﬁc"’x
lymph nodes The thyrowd was not felt The lungs were clear except for?
number of fine rales heard at the base of the nght lung The heart »23 a0t
entarged At the apox there was a systohe murmur The pulse was mguk‘f
equal at the two wnsts There was 2 moderate degree of generalz
ar i The abd 1 wall was dously thickened and
flabby There was general abdomunal tenderness In the nght Joset
quadrant there was a mass which could not be defimtely outhned ¢
tver and spleen were not entarged There was edema of the Tower extremt
ties The neurological examunation was pormal The tvic emmm:llwé"t
(by gynecologicat consultant) revealed the following the fundus of !
uterus was three or four times larger than normal and shghtly yregule?
There was tenderness on both sides of the pelvis with thickening m i
broad higaments The rectal examination disclosed defimte filteation 2
both uterosacral igaments and along the left what appeared to beas ’1
of small glands could be felt The gynecologist s diagnoss Was probablc
an:ic:!ocarcmoma of the fundus of the wterus with extension aong the 3
151
COURSE iN THE Hosprral,  The patient grew progressively “0‘5‘,
She plamed bd ) pain She vomted persisted )s
There was edema of both fegs bemng more matked o the nght Syem
464
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seeming to indicate intestinal obstruction grew more pronounced Vomuting
became more and more severe and daily enemas became less effectual The
patient became progressively weaker and increasingly aneme until death
occurred 34 days after admisston The temperature vaned from 98 6 to
1024 The pulse vared from 70 to 120
LABORATORY DATA Hemoglobm on admission was 83/ red blood
cells 38 mullion and leukocyte count 8 000 with normal differential On
December 2 hemoglobmn was 40,/ red blood cells 2 6 million and leuko
cytes 6 000 Blood serologic test for syphilis was negatie

On November 11 nonprotein nitrogen was 25 mg / serum proteins
61gm% chlorides 932 mEq On November 25 nonprotemn mtrogen was
30 mg?/ plasma proteins 575 gm & chlondes 1008 mEq CO; com
bining pawer 58 4 vot 4

Specific gravity of the urine ranged between 1006 and 1015 There
was no sugar At first there was no albumm later a heavy trace and both
white and red blood cells Stools were dark tarry black i color Guarac
test and microscopic examination were both negative

Fasting gastric contents showed no free hydrochloric acsd After husta
mune free hydrochlonc acid was 134 combined acid 105/

Fluoroscopic examination on November 6 showed no definite evidence
of a lesion 1 the stomach or duodenum but 1nterpretation was difficult
because of the patient s obesity A constant filling defect 1n the base of the
duodenal cap was suggestive of ulcer On fluoroscopic examination on
November 8 the sigmoid colon was displaced medially suggesting the
presence of an extrinsic mass 1n the pelvis There was also a pressure
defect on the wall of the cecum Plates of the abdomen showed the sigmoid
portion of the colon nising well out of the pelvis suggesting the possibility
of a pelvic mass outside of the colon and numerous diverticula in the
descending colon There was no evidence of neoplasm

Fluoroscopic exammation on November 11 showed normal stomach
and duodenum The cecum was irregular m outline suggesting the presence
of an orgamc lesion F jé on N ber 18 showed
the same filling defect previously noted 1n the cecum indrcating the pres
ence of an organic lesion 1n the cecum

On November 14 1935 the pattent was examuned under gas anesthesta
A prece of cervix was removed and the uterus was dilated and curetted
The pathologist reported chronic cervicitis The curettings provided m
sufficient tissue for diagnosis

DISCUSSION This was an acute 1llness which had many of the
aspects of an infection Duration from day of onset to day of death
was almost two months The most important objectrve findings were
the mass felt in the right lower quadrant on rectal examination under
anesthes:a and the fever and progressive anemia Vomuting per
sisted and there was abdominal distention suggesting intestinal ob
struction 1 would think 1t important that on the second day of her
illness after ingestion of the calomel there was severe and persistent
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pamn m the nght Fower quadrant of the abdomen and fater a mass i
that area was the most consistent objective finding
The normal contents of the nght slac fossa are of course the
cecum the appendix and the lower coils of sleum Abnormalities
which may mvolve these structures fall roughly under three major
headings (1} nfe tuding append actinomycoss tleo
cecal tuberculosis tuberculosss of mesentenc glands and regional
slestis (2) neoplasms of vanous sorts ineluding carcinoma of the
cecum sarcoma of the intestie and carcinoma of the appendix and
{3) certain other abnormalities such as intussusception of other
mechameal disorders which mught give nise to obstruction Under
certam conditions other structures may be present w this area m
cluding the Iiver the galibladder the night kidney and pelvic organs
as well as cysts and tumors of the right ovary and uterme fibrosds of
neoplasm Tumor masses m this area also may ongmnate from struc
tures composing the posterior wall of the fossa ncludmg entarged
glands from esther snfection or tumor of the external thac group
diopsoas abscess angurysm of one of the local artenes or fumoss
arsing from bone There 15 also some sndication from the x sy et
ammation that there may have been & mass on the feft side of the
hd: with displ of the sigmord Here one would have to
consider the possibility of fections and of tumors mcluding diver
ticulitis carcinoma of the colon a kidney fumor or abscess cysts of
tumors of the left ovary shopsoas abscess or any of the other lestons
noted above
1t would seern unhkely that this was pnmanly a neoplasm 1zt yiew
of the acuteness of onset of symptoms and the rapid progress of the
disease Carcmorna of the colon or of the cecum would not prﬂd”“
such rapidly progressive anemia with persistently negatve guaiac test
on the feces The gynecological examination gave no indicatson that
this mass originated m the ovary and the signs were not those of
the ordinary type of adenocarcsnoma of the uterus There s nothmg
to suggest that the mass was atiached to bone The immobility of the
mass and the entrre course of events certamly did not supgest chronic
intussusception from a tumor of the lumen of the bows! pamcular!y
the fower feum Intestinal or lymph node tubercufosss 15 probﬁb‘)’ the
third most common cause however of 2 mass in thisarea fnvied of
the age of the patient and the course of the iliness it would seem
anlikely that it was due to tut H Dafficult to d h fro
steocecat tubereutosss 1s cancer of the cecum which has already been
discussed  Actmomycos:s 1s an infectron which charactenssticatly m3Y
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begin 1n the cecal area It may extend out of the gut stself and by
direct invasion may nvolve contiguous structures leading to the
formation of large inflammatory masses However the acuteness of
the manifestations here the severity of the vomiting the rapidly pro
gressive anemia and death within the period of eight weeks all would
seem mcompatible with actinomycosis The possibility of multiple
masses ratses the question of retropentoneal sarcoma or Hodghin s
disease There was no enlargement of superficial lymph nodes and
this together with the manner of onset and violence of the intestnal
1ons would seem inc withad of lymphoma
or retropentoneal sarcoma Sarcoma of the imtestine atself 15 quite
rare usually mvolves the lower ileum or cecum and 1s more common
1n children than 1n adults Chnically 1t may resemble ileocecal tuber
culosis Regional 1leitis or Crohn s disease 1s a chronic inflammatory
process which most often 1nvolves the lower ileum A mass may be
formed which may resemble an appendsceal abscess or abscess from
some other cause The disease however usually affects young adults
and the picture 1s a more chronic one It really may be said to re
semble that of an appendicitis spread over months rather than days
The commonest Jesion to occur 1n the night lower quadrant of
course 1s appendicitis In the present case the abruptness of onset
the vague mitial symptoms the acute pam following the taking of a
cathartic the persistent vomiting and the subsequent development
of an mflammatory mass suggest that the patient had a ruptured
appendix with localized pentonitts and abscess formation This could
account for the subsequent development of the bowel symptoms and
the progresstve anemia which 1s not n1n chronic infe
of this type Appendicitis may run an atypical course m older indi
viduals In this patient additional diagnostic difficulties were imposed
by extreme obesity A major possibility in an obese woman known
to have diverticula 15 infection of a diverticulum with leakage and
abscess formation This 1s somewhat unusual on the night side but
gains some support from the x ray evidence of a mass displacing the
sigmoid The displacement of the sigmoid may have been assocrated
with myomatous changes 1n the uterus [ am inchined to belfeve that
this patient had appendicitss with rupture The pentomitis was prob
ably localized It seems Likely that there was also venous thrombosis
of the portal system
ANATOMICAL DIAGNOSIS (Autopsy No 14547) Perforated gangre
nousapp ndix Multiple abdominal adhesions walling off localized areas of
peritomitis  Hemorrhagic colins  Extensne thrombosts of pelvic veins
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Thrombosts of both jliac and femoral vemns and pulmonary artenes
Edema bothlegs Miliary abscesses night kudney Myomata ttens Arteno
sclerosis g0tta and corenary arteries Obesity Pulmopary edema Ulkera
ton esophagus

There was an appendiotrs which was evsdently of long standing with
rapture and abswess formation among the adhesions It seemed probable
that this led to the extensive thrombos:s 1n nearby vessels The adrenal oo
the left side was completely cut off from its blood supply and the cells
wese alf disintegrated The kidneys although there was thromboss of the
feft renal vemn showed no necrosis In the night kidney there were accumy
fattons of leukocytes
SUMMARY Thas $9 year old Negro woman developed nausea 3ud
vomiting followed by nght sided abdomunal pain and dawrhea four weeks

befose adpussion Dunng the ding month she d to vomit
and pass tarry stools E vealed fever Lized artenc
a thick abd: 1 wall with g lized tenderness to palpatien

anenlarged utervs and tenderness on both sides of the petvis wath thickes
g of the broad hgaments She continued to vomt the edema of the legs
mcreased and she dicd 34 days after admussion There was a progreisne
anemsa but no leukocytosss The abrupt onset the nature and location
of the pam and the evidences of mfection suggested that she had
APPENDICITIS WITH RUPTURE AND LOCAL ABSCESS FORMATION This
dragnosts was confirmed at autopsy



XI

(4£10830 Admutted March 3 1927 Died March 14 1927)

Twis 70 year old Negro man complained of pain n the stomach In the
fall of 1926 he noticed weakness and the development of pain originating
near the middle of the sternum and radtating toward the umbilical regton
It was further described as a dull ache so severe at times as to make him
short of breath He had no chills or gastrointestinal symptoms After 3
or 4 days discomfort was so severe that he quit work Coughing and deep
breathung were panful Noctuna developed with a frequency of 4-5 times
per mght One week before admission he acquired an upper respiratory
mfection followed by swelling and running of the eyes He noted no
edema but had lost weight duning the current 1llness
PrysicAL EXAMINATION on admusston T 984 P 68 R 20 BP
150/80

The patient was an emaciated _elderly Negro man who was drowsy and
uncooperative He complained of severe pain in the night side when moved
The skin showed extensne desquamation but no eruption The mucous
membranes were pale There was moderate generalized lymph node en
largement with discrete and firm nodes There was a definite kyphoss
Both eyes were promment and the hds could not be raised to the full
extent The other ocular movements were normal The pupils reacted to
light and dation There was 2 mod mucopurulent discharge
from both eyes The fundi were not visualized The trachea was displaced
slightly to the right There was an increase 1n the anteropostertor diameter
of the chest and kyphosts of the thoracic spine The right side of chest
bulged more than the left and there was fullness of the mtercostal spaces
Anteriorly on the right the percussion note was dull below the clavicle
The dullness 1ncreased at the level of the 2nd nb and the note became
flat below the 3rd nib anteniorly and the angle of the scapula posteriorly
Toward the spine there was a narrow strip where the percussion note was
only slightly impaired The breath sounds were virtually absent over the
area of flatness The voice sounds were supp There was no egoph
No rales were heard except at the extreme lung base The heart was normal
The pulses were equal and synchronous and the vesscl walls were thick
ened The abdomen showed increased fullness in the night hypochondnum
The liver was palpable 4 fingerbreadths below the costal margin The edge
was smooth and the surface seemed a Lttle wregular The spleen and
kidneys were not palpated An easily reducible mguinal hernia was present
on the right The genitalia were normal and the rectal examination was
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negative No edema or clubbing was noted The reflexes were present ard
equat

CouRSE IN THE HOSPITAL ~ The patient remamed drowsy There was
an irregular elevation in temperature of moderate degree A might thora
centesis was performed with yemoval of 600 mi of chocolate colored
materal of the consistency of thin paste Degenerated cells were seen on
smear mostly lymph with some polymorphonuclear cells A guais
test on the flmd was strongly posttive Cultres of this matertal showed 2
heavy growth of Staphylococcus aureus 3t was believed that the patient
had an encapsulated cmpyema although the ctiology was obscure He
became incontiaent of unne and feces On March 10 a cannula was fied
m place for irmiganon of the empyema cavity There was considerable
serasanguinous dramage from the canpula Later pror to death much
thick bloody purulent matenal was removed

LABORATORY DATA  Blood setologe test for syphulis was negative
Red blood cells 4 4 mithion  hemoglobin 50% color index ' 58 Leukocyte
count 26 000 with 924 polymorphonuclear cells 6% tymphocytes and
2 monceytes Blood smear showed many pale red cells and slight aniso-
and potkijocytosis Umine showed a trace of albumm many white plood
eefls nored cells orcasts Guatac test and test for bije negatne Nonprotess
mitrogent was 41 mg Y, creatinine 16 mg%

Guinea pig woculated with empyema fimd died 6 days later with
staphylocaccal abscess at the moculation site Culture of matenal from
eye showed a heavy growth of Staphylocorcus mureus

Radrological examination of the chest showed encapsulated flnd 19 night
chest On Maich 8 the night diaphragm was elevated There was 2 dense
shadow along she right axaliary border due to encapsuloted flusd Pmb“bly
some au 1 aea of encapsulation

Discussion We may begin by focusing out discussion upon the
presence of fluid in the hest Whenever one iserts a needlc through
the thosacie wall and withdraws pus 1t 1s hghly probable that the
pauent has an empyema However other lesions may sunulate e
pyema An sbscess cawity in the underfying Jung substance m2y be
difficult 1o @stmguish from empyema Flwd withdrawn front e
lower portion of the chest on the right side may have ongmated ma
subdiaphragmatic abscess or an abscess withm the fver which has
extended 1nto the pleurat cavity If the history the symptoms and
the physical signs do not senve to differentiate between these vauioss
conditions by the ime pus 15 evacuated the surgeon s finger may
wserted through the thoracotomy wound and palpation may detet
mine whether the diaphragm 15 above or below the cotlection of PUS
This was not possible 1n the present case because the sumplest deait
age procedure was chosen tn view of the erdical conditton of the
pauem
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If ths were an empyema then 1t was most likely postpneumonic or
tuberculous or a complication of some underlying pulmonary nfec
tion The chocolate color of the pus 1its bloody character after intro
duction of the catheter and the anemia all suggest that there might
have been considerable bleeding mto this lesion This would suggest
the possibility of a vascular lesion perhaps a syphilitic or dissecting
aneurysm which had leaked into the pleural cawity the bloody
material becoming infected Numerous possibie types of pulmonary
suppurative disease with abscess formation must be considered There
may have been a simple abscess with 2 mixed nfection There may
have been an underlying specific infection such as tuberculosis ac
tinomycosis or amebiasis One must also consider the possibility of
an abscess secondary to bronchial obstruction due to bronchogenic
carcinoma enlarged lymph nodes tuberculosis an aneurysm or as
prration of a foreign body or food There was no evidence of any
penetrating wound of the chest wall Pulmonary suppuration may
complicate other diseases such as pul y infarction
cystic disease of the lungs bronchxectasts or hydatid disease

The next possibility s that this disease oniginated below the dia
phragm The pam 1n the chest began at the mid portion of the ster
num and radiated down to the level of the umbilicus This might
have been associated with an ulcer or neoplasm 1n the lower esoph
agus 1n the cardiac end of the stomach or along the lesser curvature
Subdiaphragmatic abscesses due to these lesions are more likely to
localize under the left leaf of the diaphragm 1t 1s also possible that
this 1llness onginated with exther an amebic or a purulent infection
of the liver which mnvolved the subdiaphragmatic space and later ex
tended 1nto the pleural cavity

The anemia and the presence of considerable amounts of old blood
1 the evacuated material may be the key pomnts in this case The
findings are agaimst a simple chronic encapsulated empyema erther
prieumococeal or tuberculous m ongm The long course of events
after the orginal pan would be unusual for an aneurysm Pulmonary
suppuration with lung abscess formation and extenston to the pleura
15 frequently associated with necrosis of pulmonary uissue and bieed
ing mto the lesion Amebic mfections also may be associated with
hemorrhage into the lesions and the character of the pus in the pres
ent case chocolate in color and having the consistency of thin paste
15 typical of an amebic abscess I the empyema were due to bronchial
obstruction with abscess formation behind a neoplastic lesion hem
orrhage might well take place into the pus
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Although pulmonary neoplasm with secondary suppuration 5 &
more common cause of empyema m this jocality, an amebic abseess
s strongly suggested by the peculsar character of the pus Addstions!
ponts of interest are the absence of fever sweats and Jhalls and the
fack of any history of raistng sputum The ahsence of severe const
tutional symptoms the lack of sputum production and the enlarge
rent of the hver are all suggestive of aa amebic mfechion originals?
betow the diaphragm

ANATOMICAL DLAGNOSIS (Atopsy No 9750) Amebic dysentery wath
Abscesses of Iner Encapsulated empyema lower part of ng!

upper and top of nght lower Iobes

The right lung was covered by a fibnoous exudate extending from the
base ta the apes Xn the muddle portion 1t was most profuse thick sharply
arcumscrbed and vrtually wailed off Between two of the tobes thete
was a sealed off cavity with 2 hemorrhagic lnisg There were patches of
preumoma throughout the tung but no abscesses

Micrascopieally there was ulceration m the lurge inteshne with accuns
latsons of bacteria contammg purulent material These ulcers ¥ere futtof
amebae and 1t was evident that the abscesses w the Iner must be old
amebic with dary bactenal

The night lobe of the hver was atmost corapletely replaced by tn0 Beg
abscesses with & soft grayish sellow shagey hmog Ose camty was S0
rounded by 2 wall of firous ussoe 1 cm thick 1n places The largel of the
w0 cavities presented under the capsule of the liver tuch formed its UPPEE
wall The duaphragm was adherent There was 2 sagged hole with about
the same diameter as that of the trocar used for dramage The !
passed through the substance of the Iner into the smaller of the tw0
cavities and was probably the operative dranage ote The liver substanct
abost the abscess was compressed and 2 igtle scteric 4

The cecum contamned numerous large elevated grayish areas wheh b3
the appearance of besng composed of several layers of pauze Further dov?
the lotge intestine there were many elevated yellowssh firm arens Wi .
appeared to be the stes of tymphoid follicles but obviousty had bec™
necrotie There was one definstely healed ulcesation b
SUMMARY “Thts 70 year old Negro man had had ntermttert Su‘
sternal pamn radrating to the umbilicus for several months proT @ admxzs
swn Examinatzon disclosed 1oss of weight palior putmonary fis "‘1
ndicating a0 accumulation of fimd sn the nght chest and hcpatomcgﬂuy
There was 4 marked lenkocytosts and severe anemid Gux hundred M
Wters of chocolate colored 1 was withdrawn and Gocar drasnd?®
instituted The fund vontained blood, and culture showed a heavy
of staphylococer The possible causes of empyema of this type »<!
cussed The peculiar character of the pus the enlarged lise?
of sputum and of signrficant fever Jed to the diagnosts of amebse safeeh
At autopsy there was AMEBIC DYSENTERY WITH S AL ULCERATIC
ABSCESSES OF THE LIVER AND ENCAPSULATED EMPYEMA




X1I

(3397061 2d admisston November 22 1946
Died January 11 1947)

THis 58 year old white female entered because of a flaccid paraplega
Cervical adenopathy had been present for several years She lived on a
farm Diabetes mellitus was diagnosed 1n 1926 but was controlled on
diet alone

During the summer of 1945 she developed chulls fever weakness fatigue
malaise and mght sweats The chills recurred every few days Her doctor
made 2 dragnosis of undulant fever and sa:d that agglutination tests were
positive The symptoms abated durmg the winter of 1945-46 but recurred
m milder form in the spring and summer of 1946 consisting marmnly of
evening fever with weakness and chilly sensations During the winter of
1945 she had one episode of epigastric pain which was severe and cramping
m nature and radiated through to the back and under the night scapula
It subsided wathin a few hours and did not recur unttl Jute 1946 After
that time the pain was present almost constantly althongh it vared 1n
severity It was never p d by any gast mal pt It
was not related to meals to exercise or to the ingestion of fried or fatty
foods Pain was also present in the left lower chest anteriorly and laterally
bemng of a dull character and localized deep n the thorax It was also felt
on the night side of the abdomen and beneath the nght scapula She was
hospitalized August 23 1946 for investigation of the cause of this pain
SUMMARY OF FIRST ADMisSION Physical Examunation T 1006
P 838 R 24 BP 120/70

The pattent was an obese woman whose skin was dry somewhat loose
and melastic There were several firm non tender lymph nodes n the
anterior cervical and submaxillary areas The thyroid isthmus was pal
pable The breasts were normal No jaundice or cyanosis was noted Eye

revealed no abn 1 She was i The neck was

supple Trachea was i the midhine The lungs were clear The heart was
normal The peripheral pulses were equal on the two sides The abdomen
showed a thick panmicuius The bner was palpable § cm below the costal
margin and tender The spleen also was palpable and tender There were
numerous tortuous varicose yens over the lower extremities Neurological
examination was negative

Agglutination tests performed for detection of Brucella were positne 1n
a dilution of 1/320 The galibladder did not fill with dye and at operation
on September 6 a large gallbladder with a stone m the cystic duct was
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removed The liver was shightly enlarged and there were several retracted
white areas on its surface Microscopic examnation showed chronie
cholecystitis Mo culture was made of the bife

Caurse after Op After op she 4 to complam
of pain and there were several episodes ¢h d by elevasion 1
temperature aching m the upper th spine and shoulders abd 1

cramps and sweatng She was recerving aspirm so that one could ot
be certam about the febrtte course of her sliness Unine cultures showed an
anaerobic streptococcus No cause for her contmued pam was found
Several blood cultures proved to be stenle The opinson was that she bad
mabgnancy of the hver Just before discharge on October 3 a brom
sulfalew test showed 20% retention at the end of 30 rmutes She was
shightly anermc at discharge (hemoglobin 104 gm ) The rcterus mdex was
nermat The leukoeyte count was never above 7 500 and the dufferential
count was notmal Exarunation of steols showed no parasties and most
specimens were negatve for occult blood Exammation of cathetenzed
unne specimens showed no abnormalities

The pam in the back and lower thorax continued radiating blaterally
along the costal margins On October 22 her gait became ataxic and her
fegs weak They ached and were cold and rather cyanotic She had
periods of mental confusion She re entered the bospital for diagnoss of
the cause of her paraplegia
PHYSICAL EXAMINATION on second admussion {November 22 1946 to
January 1t 1947} T 986 P 108 R 22 BP 110/710

The patient was apathetic with retarded actiaty due to hypoties
There was no adenopathy or cyanosis There was cvdence of recent
weight loss Moderate tenderness was noted over the 8th thoracic vertebra
and over the 8th mb just lateral to the spime The puptls were normat The
fundi showed no changes The tongue was red the tonsis enlarged The
neck was not ngid The trachea was in the midiine Expansion of the chest
was himited but symmetrical The Jeft diaphragm seemed to descend 1ess
well than the nght There was dullness to percussion posterorly 10 the
feft of the spine with dimmution of breath sounds and branchoveskulal
breatlung No rales were present The hver was entarged and the spleet
was palpable The uterus was enfarged but no adnexal masses Were made
out Rectal examinanion was negative Neurological exanunation showe
almost complete flacaid paralysis of the lower extremties There »as
bilateral ankle clonus The reflexes were very actise Babnsht peffexes
were present on both sides There was thought 1o be some weakness the
upper extremties more marked on the nght witha qucsxmmble Hoffman
stgn on the right Sensation was not impared
COURSE IN THE HOSPITAL The patient complamed patterdy of P““;‘
w the back For the first two weeks she ran hittle fever but from that £
an there were elevations of temperature to 103 with marked mhyca!%ﬂr
She developed urinary mcontinence and tidal drawnage of the bladde
was mstituted She developed extensive bed sores which becarme nfects a
and aiso an Escherscha coly smiection of the unmary tract Her condm;‘
rapidly detensorated On January 2 a systohic murmur was noted at U
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apex of the heart and fluid was present 1n the abdomrnal cavity Swetling
of the submaxillary lymph nodes developed during the final stages of her
tliness She became unresponstve and died on January 11
LABORATORY DATA Blood serologic test for syphilis was negative
Hemoglobin 11 gm hematocnit 34 1 scterus index 3 leukocyte count
ranged between 4 300 and 6 700 with normal differental count

Unne showed specific gravity 1018 a few white blood cells and an
occasional hyaline cast were present in the catheterized spectmens Unine
culture showed profuse growth of coliform organisms and Streprococcus
Jaecahs Stool exammation was negative for occult blood Blood nonpro
temn nitrogen was 27 mg ¥’ sugar 108 mg / CO_ combimng power 31 §
mEq chloride 101 6 mEqQ serum proteins 6 gmt ;, cholesterol 207 mg /
bilirubin total 25 mg / with 14 mg / direct alkahine phosphatase
actvity 8 7 Bodansky umts Bromsulfalemn retention was 46, in 30
min  thymol turbidity and cephalin flocculation test normal agglutina
tions for Brucella negative Blood cultures on two occasions were sterile

Lumbar puncture showed evidence of a block with no nise 1 pressure on
jugular compression The fliid was xanthochromic with 600 mg & protein

X ray examnations on November 25 1946 showed minimal hyper
trophic changes mn the cervical spine The heart was at upper lmuts of nor
mal in size The aorta was dilated and tortuous The lung fields were clear
There was a rounded shadow projecting from the mediastinum on the
right 1n the region of the root of the aorta On December 2 1946 x ray of
the thoracic spie showed the body of the 7th thoracic vertebra was
almost completely destroyed and revealed a mass subjacent to the de
stroyed vertebra

DiscussioN The central feature of this illness was the spinal
cord compresston secondary to & lesion of the 7th thoracic vertebra
In reviewing the course of ths 1llness 1t seems reasonable to assume
that the pamn which was never panied by any gast 1nal
symptoms was probably not related to the gallbladder but was due
to root 1rmitation secondary to the vertebral leston This 1s not com
mon 1n spinal cares due to tuberculosis but 1t 1s the first symptom
1n a majonity of other vertebral lesions and may be the only symp-
tom for many months It assumes vanous forms a dull ache a
neuralgic pam a feeling of constriction or so0 excructating a pain as
to demand large doses of hypnotics It may be constant or mter
mttent The skin at first may be hypersensitive n the pamnful area
Although vamations are common 1n most cases the cord symp-
toms anse 1n the following order first weakness spasticity and
ataxia then impairment of sensation the sensations of posttion pas
stve movement temperature pain and touch bemng affected 1in pro
gression Defective sphincter control often precedes and sometimes
follows sensory loss Ultimately the imbs become flacerd and muscle
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wasting oceurs Increase m tone the extensor group is characterstic
of the anterruption of the pyramudat tracts In cases m which the
fesion 1s more extensve certain extrapyranudal pathways are smjured
and the extensor muscles lose their tone as was apparently the case
m this patient

Exammation of the spmal flud i thus case revealed the loculation
syndrome which 1s charactenstic of cord compression Ints comgplete
form 1t conststs in a great merease m the amount of albumu and 2
yellow color n the fmd with no significant increase i cells These
changes are found below the site of compression only The dynamies
were mcompletely recorded hence they cannot be adequately -
cussed

We may now consider the varous lesions which mught have pro
duved spnal cord compression wm s case

(1} New growths may occur in the membranes or 1n the substance
of the cord wselt so walled extramedutlary and ntramedutiary it
mors 1 kaow of no sweation 1 which these spinal card tumors
swade bone to the extent of causing collapse of a ertebra

{2y Tumors may anse from the vertebrae themselves Sarcoms 1§
the cc t primary mahg turmor It may anse in the bone
or periosteum of the bodies or faminae Growth s rapid andthe cord
1s compressed by the growth wself ot by displaced bone Secondaty
satcoma 1§ not s0 common but may arise as Metastasts from sareomd
of bong elsewhere for which there was no chimcal evidence 1t this
case Nor have we any evidence to suggest that the bone was snvohved
by a growth ongmating 1n adjormg soft parts such as those of the
mediastinum

Carcmoma of the vertebrae does not ocour as 2 prmary tumor but
ss a freq and ¢ g complication of cancer elsewhere Tbe
bodies lamisae and miervertebral discs of several adjomng ¥
tebrae may be so nfiltrated as to cause complete destruction of et
tensive portions of the spmat column The diseased areas may €@
fapse deformities are readily produced the cord 15 compressed 40
nerve roots are ndfiitrated by growth or pmched betwees fragments
of bone As a result & mast distressing Chimical pictuee 15 proct
A very small tumor 10 the breast thyrowd lung ot Xadney 25 P
duce extensive dusease of the vertebrae Pramary tumor of the Inet
with vertebral metastasis which was the chmseal diagoosts it this
case at the tune of death s extremelv ynusual On chmcal examind
tion 1o masses were felt w the breasts and na enfasged axsitary nodes
were described The thyroid was sad to be normal and there we¥e




ILLUSTRATIVE CASES 477

no localizing signs 1n the chest The kidneys were not palpable and
there was no hematuria Hodgkin s disease or lymphosarcoma must
be considered as possibilities The liver 1nvolvement 1s compatible
with either the spleen enlargement 1s compatible with Hodgkn s
disease but this 15 less common m lymphosarcoma There was never
any conspicuous lymph node enlargement and I believe that exther
of these possibiltties ts unlikely Other diseases must be mentioned
such as myeloma and melanotic sarcoma but there 1s nothing 1n the
way of positive evidence to support the existence of any of them
Benign tumors of the spime such as osteoma and chondroma may
encroach on the lumen of the bony canal but usually grow forward
and n any event could not account for the other features of this
1llness

The x ray report n this history said that the vertebral changes were
most Iikely due to vertebral metastases and this was the chinical 1im
pression of many who saw thus patient However I believe that the
climcal picture as a whole fits better with an mfection A variety of
acute and chronic inflammatory processes may involve the vertebrae
Bacteria may lodge here durng the course of bacteremra due to any
of a number of organisms

Tuberculosis of the vertebrae or spinal caries  affects the cord
1 about one case it 20 Compression arises most often from disease
of the thoractc vertebrae as in this case There are many mechamsms
by which the canies may lead to compression and although pachy
meningtis ts the most common 1t may be secondary to a paraver
tebral abscess which the x ray shows was present here Root symp-
toms are rarely present as the intervertebral foramina which lie close
to the axis around which the bodies and spines rotate during dis
placement are not narrowed and the roots escape damage Paralysis
due to canes unless 1t follows trauma does not usually develop as
rapidly as in this case This 1s an age for tut losis of
the vertebrae and there are other features of the illness which are
difficult to explam on this basts

Syphilis may produce changes in the vertebrae with enough destruc
tion of bone to result 1n collapse This 15 rare and usually occurs n
the cervical area Aneurysm of the aorta also may cause vertebral
erosion and cord compression This patient had a negative Wasser
mann test

An additional possibihity 15 suggested by the positive Brucella ag
glutinations Spondylitis 1s not an uncommon complication of bru
cellosis and 1t may be accompanied by paravertebral abscess forma
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tion Although I have never seen cord compression n ths disease
its oceurrence might reasonably be expected Let us assume that the
pam was not associated with galibladder mavolvement How does ths
picture fit with a diagnosis of chrome brucellosss with spondylits
paravertebral abscess formation and spinal cord compression?

(1) The symptoms lasted with exacerbations and remussions over
a period of 18 months

(2) Onset oceurred 1 July 1945 with chills fever weakness
malasse and night sweats Symptoms disappeared dunng the winter
of 1945-46 but then there was a return of fever weakness and chilly
sensations The pan duning that winter was unhke gallbladder pam
smee it was always bilateral and was never accompanied by any gas
tromtestinal disturbances

(3) The patient entered the hospital m August 1946 because of
pain Agglutnation and complement fixation tests for brucelloss
were positine Liver and spleen were enlarged She had intermitent
bouts of fever The galibladder was removed without rehief of pam

(4) In October 1946 there was onset of weakness and atava of
legs and marked nervousness

{3) In November 1946 the patient was found to have paraplegia
with fugh spinal flwid protemn wath few cells With dey elopment of a
toud murmur at the apex of the heart one mught speculate as to the
possibility of brucella endocarditss

Hepatitis 1s seen i brucellosis as 15 enlargement of the spleen
Metastatic lesions 1 vertebrae are well known The absence of a8
plutinins 1 the blood during the latter stage of the iliness s not dis
turbg There may have been a prozone phenomenon which ob
scured the aggl My final diag; 15 brucell because this
seems to offer the best explanation of the course of the iflness and the
final chincal picture

ANATOMICAL DIAGNOSIS {Autopsy No 20360)  Pnmaty c;,laﬁ«;
tubercle lower lobe left fung and regronal node Caseous tuberclosss ©
the 7th and 8th dorsal vertebrae with collapse of the 7th vertebra and
compression of the spinal cord Paravertebral tuberculous mass ﬂgh‘{
History of diabetes mellitus with extreme hyalimzation of the wiets O
Langerhans Eatly aurrhosts of the liver Lobular pnenmomna Inﬁllrat;oﬂn
of the spleme pulp with eosnophils Chrome cystitis Pyelonephns
kidney Reticular zane adenoma of the left adrenal Endometrial and encor
cervical polyps Surgicaf absence of the galibladder History of brucetloss
The spe was distorted and angulated A tumor mass with mugh‘“(;
overlying pleura protruded from the thoracic vertebrae on the nght O
sectton & white tummor mass was seen to nfiltrate and distort the overlyi™é
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ussue This extended into the adjacent intervertebral disc which was
partly softened and lost This tumor was soft and cheesy 1n appearance
The area of vertebral distortion had compressed the vertebral canal and
the cord was definitely distorted

Study of the microscopic sections showed tuberculoss of the vertebrae
with almost complete destruction of the 7th dorsal The process extended
mto the 8th vertebra and there was a large caseous mass along the right
side of this vertebra In the lung there was an old calcified primary leston
SUMMARY This 58 year old white female developed brucellosis 18
months before death and later had severe episodes of pain 1n the epigas
trum which radiated to the back and beneath the night scapula and was
also felt n the left chest Thus pam was not accompanied by gastromtestinal
symptoms or related to meals Examnation threc months before death
revealed fever epigastric tenderness h
Brucella agglutination revealed a titer of l/320 A dllated gallbladder con
tainng stones was removed The pain continued and radiated along both
costal margins Elght weeks before death the patient became ataxic and
rapdly ped severe ! There was evid of loss of weight
dullness over the left lower Iung and a complete flaccid paraplegia There
was destruction of the 7th thoracic vertebra with an adjormng mass The
discusston centered about the varous causes of vertebral mvolvement
with spmal cord compression An inflammatory disease seemed more
likely than tumor and although tuberculosis was considered a final
diagnosis of chronic brucellosis with spondylitis was made Autopsy
revealed caseous TUBERCULOSIS OF THE 7TH AND 8TH DORSAL VERTE
BRAE WITH COLLAPSE OF THE 7TH AND COMPRESSION OF THE SPINAL
CORD There was early cirrhosis of the liver
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(#293784 Admitted September 30, 1946
Died September 30 1946)

Tus 43 year old Negro female had first been admitted on July 1 1943
with a mass m the left lower quadrant of the abdomen She had noted
panful lumps 1n this area eight months before The pam became more
severe and the mass grew m size There was no associated disturbance 11
menstruation urination or passage of feces In the begmmng the pan
was of a bearing down type but did not radiate At a later stage 1t
spread to the whole lower abdomen and also into the lower back During
the four months before entry there had been a 10 pound loss of weight
SUMMARY OF FIRST ADVISSION  Plysical exarmnation showed that
the patient was well nounshed and did not look severely ill There was
shght generalized lymph node enlargement The thyroid was not enlarged
The breasts were normal The heart was not enlarged No murmurs Wet
heard The lungs were clear The abdomen was protuberant In the left
lower quadrant there was a tender mass about 15 X 17 cm attached to
the anterior abdominal wall The kidneys liver and spleen were not
enlarged There were a mod sized 1 le On pelvie
examunation the lower part of the abdommal mass was found to be CIOS?
to the bladder The uterus was enlarged and 1n the posterior wall severa
myomas were felt On the left side 1n the adnexal region the firm movable
and exquisitely tender mass could be felt extending up to the umbslicus
Neurological examination was negative d

An exploratory laparotomy was performed There was a stony hﬂll
mass nvolving about one third of the lower left anterior abdominal wal
Tts marn portion was near the middle of the left rectus muscle No pelvic 1‘1“
skeletal structures could be felt connecting with this mass When ] ;
anterior rectus sheath was entered the tissne appeared to be quite indurate
and had a fleshy color suggesting sarcoma The pertoneum was entere
with difficulty at the upper border of the mass Omentum and 100PS us
small intestine were adherent 1n the pelvis and mfiltrated with what wa
thought to be sarcomatous tissue The patient had a swinging type 0
after operation She was placed on sulfathiazole because of a positf 4
Freitest The temperature did not return entirely to normal She dew:loPCs
2 sinus mn the inciston which continued to drain Her hemoglobia V':
65 per cent at the ime of discharge Sigmordoscopic examimation reved
no lesions of the sigmoid or rectum

Laboratory Data Blood serologic test for syphilis was ne

430

gative
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Urme was normal Hemoglobin was 107 gm leukocyte count 8 500
Fre1 test was positive tuberculin test negative An upper gastrotntestinal
sertes on July 28 was normal The bartum passed slowly through the small
mtestine  Barum collected 1n 1solated segments mn the ileum and the
mucosal pattern could not be demonstrated These changes suggested the
possibility of an mnflammatory process Barum enema was normal Biopsy
of specimen taken at operation Ttectus muscle tumor containing acute
and subacute inflammatory tissue
SUMMARY OF SECOND ADMISSION The patient was readmitted on
November 2 1943 A few weeks previously she had moticed a painful
swelling to the night of the old mcision There was pain over the mass and
she had been feverssh for several mights Exammation revealed a soft
fluctuant mass m the right lower quadrant surrounded by a bony hard
area of induration 2-3 mnches 1n drameter This was incised and dramned
with the release of a moderate quantity of thick viscid materral Smears
showed no acid fast bacills Cultures showed no acrobic or anaerobic
bacteria  The hemoglobin was 10 gm leukocyte count 8 400 She had
no fever
SUBSEQUENT COURSE After discharge the patient returned penodi
cally for treatment of the drainmg sinuses They never healed completely
On March 13 1944 she had diarrhea and pain on defecation She was
steadily losing weight The abdominal mass was palpable and tender In
October 1945 there was still dramage from one of the abdominal wounds
She became incontinent of unne and was thought to have acute cystitis
and pyelitis A sp of urine obtaned on cy py was loaded with
white blood cells and also contamned 200-300 red blood cells per high
power field kidney function was normal Culture from the left kidney
showed growth of Escherichia coli Left retrograde pyelogram showed no
evidence of ureteral obstruction Calcified areas seen near the renal pelvis
were thought to be 1 a lymph node Cystoscopy was repeated on Decem
ber21 1945 because of continued pain in both flanks A bladder specimen
of urine contained 10 to 15 white blood cells per high power field occa
stonal granular casts and an occastonal red cell Rught retroprade pyelo
gram showed dilatation of the renal pelvis and calyces Cultures showed
growth of E colr and a paracolon bacillus When she returned on January
18 1946 after t with sul des a bladder sp was
normal

She entered the hospital on September 30 1946 1n a monbund state
1t was said that about five weeks before this admission she had developed
a cough and pamn 1n the side One week prior to admussion there was
some swelling of the ankles

SICAL EXAMINATION on third admussion T92 P78 R32BP

102/68

The patient was emaciated The mucous membranes were pale There
were two dramning smuses below the umbilicus emiting a greemsh thin
foul smelling material A small hemorrhage was seen 1n the retina above
the night optic disc In the inguinal areas there were fimm freely movable
lymph nodes There were dullness and suppression of breath sounds at the




482 SPECIAL DIAGNOSTIC PROBLEMS

nght lung base Over the entire nght lung and at the left Tung, base there
were fine crackling rales The cervical vemns were not engorged The
border of the heart was 1 cm to the left in the Sthmterspace 2cm fo
the nght 1 the 4th mterspace The heart sounds were distant no murmurs
were present The abdomen was distended The Irver was stightly entarged
There was edema of the lower legs She died a few hours after admission
LABORATORY DATA Culture from the abdominal sinus showed an
orgamism of the coli acrogenes group as did the cuiture from the blood
Hemoglobin 3 } 1t 22 jcterus index 15 sedimentation rate
26 mm per hour Mean corpuscular volume was 112 mean corpuscular
hemoglobin 31 mean corpuscular h lobin ¢ 33 There
was some macrocytosis no sickling was seen Leukocyte count was 3800
with 10/ juvenile neutrophils 57% segmented neutrophils 23/ eosiopls
26%, lymphocytes and 5% monocytes Catheterized urine specimes showed
a trace of albumn sediment was normal Portable x ray of the chest
showed dense trregular mottled clouding anvolving alt of the lob § of
each lung but most prominent in the night upper lobe There wasa plenral
reaction with some fluid 1n the nght hermthorax and shght collapse of thus
lung

DiscussioN We are dealing here with a chrome illness which
progressed over a period of about 3 years It was charactenized by
masses n the lower abdomen 1nvolving the abdommal wall and fead
ing to the development of chronic sinuses progressive emacation
and macrocytic anemua The cause of this 1iiness was probably 2
chronsc type of infection although neoplastic disease was not ruled
out with certamnty Among the possibilities which must be considered
are tuberculosts lymphopathia venereumn syphihs Tymphoblastomd
act) ycosis other granu} d snvolving the testn
such as chromc stenosing regional ententis and an infection onguiat
mg 1 a diverticulum

Sinus formantion of a chrome fype was an outstanding feature of
this case and there are a vatietv of conditions which must be .ot
sidered under these es several granul diseases
may develop in the lower abdomen Pen intestinal granulomas 5°ch
ondary to sealed off perforations of the bowel may be due to fis
bones or toothpicks or associated with a ruptured dnemcu!ur:
Occastonally the lesions of lymphosarcoma mav be limted to ¢
lower intestinal tract Regional ilestts or coliis 1s & chrone disease
1n which there 15 thickening of the wall of the gut frequently accom
panted by attacks of diarshea Intra abdominal masses may be pa
pable and fecal fistulas may develop None of these possibiliie>
seems capable of explaining this patient s 1ilness

Neoplastic disease 15 probably but not entirely uled out b

y the
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operative findings The final pulmonary lesions may have been meta
static It seems unlikely that the patient would have survnved for a
pertod of three years 1f a malignant tumor had been responsible for
the extensive lesions found at operation

Lymphogranuloma venereum 1s characterized by involvement of
regtonal Iymph nodes In untreated cases the nodes gradually become
adherent and form a smgle fluctuant inflammatory mass which may
break through the skin and lead to chrontc dratung stuses with mul
tiple foct of suppuration The pus 1s usually thick and grayish and
the nflammatory mass resembles that seen m tuberculous adenitis
The sngumal type 15 most common 1n males but in females the
bubo may develop unnoticed nside the pelvic girdle 1n the perianal
or deep pelvic nodes In females the rectum 1s almost always involved
with stricture formation which apparently was not present here The
routine Fret reaction tells us that the patient had had this disease
Thus reaction persists for many years after healing has taken place
hence 1t may not be indicative of active disease

Localized tuberculosis of the peritoneum starting from an infection
of the colon or mesentenc lymph nodes may lead to the formation of
adhesions abscesses and finally drammng sinuses The diffuse pul
monary disease present just before death might have been due to
disserinated tuberculosis The tuberculin test was negative and no
acid fast bacills were found m the pus from the dramning sinus

Finally one must consider a mycotic infectton Actinomycosis 1s a
disease 1n which sinus formation 13 the rule Twenty to 30 per cent
of the nfections are primary 1n the abdomen Fever of an irregular
type may be present and there may be pamn nausea and vomiting
sweats and loss of weight The condition may not be recognized
until tumor hke masses of uneven contour develop The lestons spread
1o the abdomtnal wall and sinuses and fistulas form It may invade
the thorax erode vertebrae mnvolve the spinal cord or extend to
the pelvis As a termmal feature there may be a generalized dissem
nation of the process Actinomycosis seems to be the most hkely
diagnosts 1n this case It 1s probable that the process had invaded the
kidneys by direct extension The final complication was an Escher
ichia coli bacteremia

ANATOMICAL DIAGNOSIS (Autopsy No 20179) History of abscess of
night rectus muscle Draiming sinus lower midline of abdomen Dissem
ated actinomycosis with multiple abscess formation in lungs hver kid
neys spleen and ovary Lobular pneumonsa Small areas of necrosis one
lung Pulmonary edema Fibrinous pleunsy Hydrothorax Fibrous pen
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toneal adhesions Caleified subserous pedunculated myoma of utetus
Malnutnition Multiple diverticula of bladder

In the left lower lobe there were small gray abscesses with softened
centers Surrounding these were larger zones of hemorrhage and brovn
p 1on Symular at were scattered through the upper lobe
The tracheal nodes were enlarged and uniformly gray The nght lug
duplicated the left 1n appearance The hver contained clusters of large
confluent abscesses yellow mn color with a periphery of translucent con
nectrve tissue suggesting actinomycosts The spleen had a thickened smooth
capsule through which protruded opaque yellow foc1 which were extepsions
from small abscesses The kidneys showed a few coarse depressions on tbe
surface and there were minute flecks beneath the capsule suggesting soall
abscesses many of which were rimmed by a hemorrhagic zone Behin
the uterus and actually hanging from the bladder wall was a large nodule
of encapsulated yellow partly calcified matenal which suggested an old
calaified abscess On section the remammg ovary was replaced by trass
tucent connective tissue m which there was one round yellow lesion witha
ST& center and a cluster of sumilar lesions extended throughout the entire
gland
Microscopte sections showed that the lestons were due to widespread
actinomycotic infection The portal of entry could not be established
SUMMARY In December 1942 this 43 year old Negro female had
developed a tender abdominal mass and began to lose weight An explord
tory laparotomy 1n July 1943 disclosed a large hard nflammatory mass
attached to the Tight rectus muscle A draining sinus developed postoperd
tively Three months later a fluctuant lower abdomtnal mass was netse
with dramage of viscid matertal The abdominal mass remarned palpablc
and the patient continued to have draining sinuses In October 1945 51165
developed an acute cystitis due to Escherichia coli On September 30 wi‘d
she entered the hospital m a monbund condition Examination reveal
emaciation pallor two sinuses dramng foul matersal extensve pulmonaryl
abnormalities palpable ngumal masses hepatomegaly and P“‘ths
edema The evidence seemed to indicate that this chronc progressive llnes!
was due primarily to an infection rather than to a neoplastic Pf“'s;
Actmomycosts was selected as the most likely possibility At auwl’[s‘zc
was found that the patient had ACTINOMYCOSIS with terminal genera
dissemination
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($393062 Admutted July 25 1946 Died October 9 1946)

THis 69 year old Negro man complained of shortness of breath He had
had episodes of bronchitis durimg recent winters accompamied by exer
tional dyspnea but never asthma Three weeks before admission he
began to have increasing shortness of breath and developed anorexa and
increased sweating Two weeks before admussion he had four teeth ex
tracted and developed headache and pain 1n the abdomen His respiratory
distress increased and he had several attacks of nocturnal dyspnea Because
of these symptoms digitaks therapy was instituted He failed to show any
response and was admitted to the hospital

PHYSICAL, EXAMINATION on admuission T 100 P 118 R 28 BP

120/60
The patient was an emaciated Negro acutely and chromeally 1l with
orthopnea and p ged and labored exp He was drowsy and

irritable Minimal sacral edema was present There was no pallor or en
largement of lymph nodes There was bilateral arcus sembs The pupils
reacted normaily The retinal vessels showed moderate artenosclerosis The
thyroid was not enlarged The trachea was in the midline The jugular
bulbs filled with the patient m a semui-erect posture The thorax was
symmetncal 1 shape and emphysematous There was dorsal kyphosis
The percussion note was hyperresonant except for dullness in the left
axilla The diaphragm descended poorly The breath sounds were normal
anteriorly posteriorly they were distant and at the left base almost absent
although fine rales were audible In the left antenior axillary lne there
were wheezes The p d was quiet To percussion the
heart was enlarged both to the right and to the left but was not displaced
No shocks or thrills were present The sounds were distant and mushy 1n
character The rhythm was regular and the peripheral pulses quick There
was artenosclerosis of the peripheral vessels The abdomen was rounded
and distended There was dullness m the flanks The liver edge was not
distnctly felt but dullness extended several fingerbreadths below the costal
margin “The reflexes were symmetneally active

COURSE IN THE HOSPITAL The patients condition grew progres

sively more critical He continued to run a Jow grade fever and was dyspnetc
and orthopneic He was given Lanatoside C but there was little improve

ment On August 4 a thoracentess was performed with removal of 300 ml

of bloody fluid Red blood cell count of the fluid was 9 000 white count
1600 A queer cardiac arrhythmia developed The heart remained enlarged

485
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both to the nght and to the left On several occasions blood tinged find
was removed from both the nght and the left side of the chest Thy
reheved the dyspnea only temporanly The abnormal signs in the lungs
became less marked but a pleural friction rub was noted on several occe
sions The pulse rate remained high fever continued and he lost weight
progressively The lesions noted 1n the x ray picture of the chest mcreased
and new areas of density appeared There was no sigmficant change i the
size of the hiver He gradually lost strength and died
LABORATORY DaTA Blood serologic test for syphilis was negatne
Hemoglobin was 12 gm  sedimentation rate 26 mm_per hour leukocyte
count 4 400 with normal differential Urine and stool were normal Blood
nonprotein nitrogen was 37 mg % acid phosphatase 1 5 Bodansky units
bilirubin 14 mg / total 09 mg 4 direct alkalme phosphatase 17 0unts
bromsulfalem retention 24 mg% thymol turbidity 13 umts chlonde
953 mEq CO,_ combiming power 27 6 mEq serum protein 613gmy
with albumin 325 gm % and globulin 288 gm % Blood cultures and
cultures of the pleural fluid showed no growth Tuberculm test (second
strength PPD) 3 plus reaction Agglutination tests for Salmonella Sht
gella tularemia Brucella and cold agglutinins were all negative Venous
pressure was 110-120 mm H,0

X ray examination of the chest on August 3 1946 showed marked
merease 1 the transverse diameter of the heart 1n both directions The
aorta was normal with some calcrum 1n the arch Calaification was seet
m each lilum as well as a non spectfic infiltration extending from lower
pole of each hilum Increased density was noted 1n the left base probabU
flud Upper lung fields were clear On August 19 x ray showed 2 smaf{
area of mfiltration 1 the upper portion of the nght lung field and severd
flud levels at right base There was also an area of mfiltratton 11 lov«t;
portion of left lung Intravenous pyelograms on August 23 showed bot!
kidneys concentrating dye no defimite abnormality was seen X 12y 0 the
chest on August 29 showed the changes previously described had become
more extensive A gastrointestinal series made the same day reyealed 00
gross lesion m the stomach

Electrocardiogram on July 30 showed sinus tachycardia low voltage i
limb leads and normal axis On August 3 1t showed auncular ﬁbnlk\li‘c‘“
and low voltage 1n limb leads On August 7.1t showed normal sinus rhythmt
and low voltage

Disc ussioN In this case one 1s confronted with a febnle 111ncbsS
m an elderly Negro man which was charactenzed at the onset bY
of wercht

mamfestations of heart failure and later by progressive loss
and spreading pulmonary lesions accompanted by hemorth
pleural effusions
Let us first consider the pulmonary disease A blood) pleural effu
sion 18 met with under a variety of circumstances atly
Neoplastic pleurisy whether primary or secondary freque
shows hemorrhagie fimd Primary tumors of the pleura are rare an

EL0Y
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there was no evidence of such a leston 1n ths case A secondary neo
plasm of the lung with involvement of the pleura and metastases 1n
the Liver and bones 1s more difficult to rule out The liver was large
and had a reduced functional capacity Furthermore in the absence
of jaundice of any sigmficant degree the repeatedly high alkaline
phosphatase activity suggested the possibility of involvement of bones
One could not be certamn that the progressive changes in the lungs
did not represent metastases although as will be pointed out later
another explanation seems more hkely Diligent search was made to
find a primary neoplasm but none could be located Rectal exam
mation revealed a normal prostate and the acid phosphatase activity
was normal Gastromtestinal x rays revealed no evidence of tumor
The liver did not seem 1rregular in outline nor did 1t increase n size
The pleural exudate was not examuned for the presence of tumor
cells In general the picture seems less ike that of neoplastic disease
than like that of a chronic infection or multiple infarctions of the
lung

The pleural fluid which accumulates following pulmonary mfarc
tion may be hemorrhagic Infarcted areas in the lung may become
infected with resulting production of localized abscesses or empy
ema Such a complication 1s not usual unless the orginal embolus
1s tnfected There was no known source of mfected emboli 1n this
patient The blood cultures were stertle and no cardiac signs were
discermible to indicate the possibility of valvular heart disease with
bacterial endocardms Thxs pauent had no circumscribed attacks sug
gestive of p y ion and the and type of
progressxon of the infarcts 1n a patient with heart failure and imparr
ment of liver function should lead to more significant bilirubmemia
A bloody effusion may result from tuberculosis of the pleura and 1t
may be seen 1n the pleunisy sccondary to advancing pulmonary tuber
culosis There are several observations in thus case which favor tuber
culosis as the cause of the advancing pulmonary lesions The rapid
increase 1n density of the lung lesions suggested an exudative process
The course of the iliness with feser and progressive loss of weight
suggested a chromc infection There was never any leukocytosis and
the tuberculin test was strongly positive 1 believe it most Iikely that
this patient had disseminated tuberculosis and the multiple areas of
pulmonary involvement were part of the process

Thus still leaves certain features of the patient s illness unexplained
When he was first seen the degree of pulmonary nvolvement was
not alone sufficient to explain the dyspnea The heart was enlarged
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there was some engorgement of the vemns the liver was enlarged,
penipheral edema was present If we assume that there was fune
tional impairment of the heart what type of cardiac disease was
responsible? The blood pressure was always normal there was 10
evidence of congenital or valvular heart disease, and the picture was
never suggestive of hypertension 1n the pulmonary circulation We
are then left with two possibilities which must be discussed n greater
detatl—disease of the myocardium or disease of the percardum

In the presence of probable pulmonary tuberculosis large calcified
medrastinal lymph nodes and great enlargement of the heart to both
the right and the left one must give first consideration to the posst
bility of tuberculosis of the penicardium This patient obviously did
not have severe constrictive pericarditts as the venous pressure meas
urements 1n the hospital were only at the upper lmts of notmal
Might this illness have begun with rupture of a tuberculous medzas
tinal node nto the pericardium? An acute pericarditis mught have
developed without severe constriction of the heart as 1s the case In
most patients with tuberculous pericarditis and death resulted from
further dissemination of the tuberculosts This 1s frequently the cause
of death i patients with chnically recogmzable tuberculous pert
cardiis Thompson has called attention to the occurrence in old peo
ple of tuberculosts of the pericardium associated with signs of pro
gressive heart fallure In many of these patients there was evidence
of recent miliary spread of the tuberculosis and the cardac pieture
was usually ascribed to arteriosclerotic heart disease Many features
of this case suggest pericarditis The heart was greatly enlarged 0
right and left the precordium was quet and the heart sounds wer®
distant the electrocardiogram always showed low voltage in the Tunb
leads digitahs had little effect on the patient s symptoms Transtent
auricular fibrillation 1s frequently seen m pericarditts The absence of
a pericardial friction rub 1s not too uncommon 1f the enlargement
of the liver was due to pericarditis 1t 1s surprising that there was not
a more defimte elevation of the venous pressure

Most of the features of this case could also be accounted for by
arteriosclerotic heart disease which 1 a far more common causé o
cardiac failure 1n this age group In the absence of unequnocal signs
of pericarditis and in the presence of known general artenosclewﬂ;
arteriosclerotic heart disease must be placed high on the 1ast of pro
able causes of cardiac farlure However 1t 1s usually prel‘erable o
select one disease which will explain the entire picture Therefore .
shall make a diagnos:s of tuberculosis with 1nvolvement of the lun
and pericardium
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ANATOVICAL DIAGNOSIS (Autopsy No 20200) Calcified nodules i
both lungs and hilar nodes Old fib bapical lesion
left Caseous tuberculosis left upper Iobe with cavity formation Bilatera
caseous pneumonia Obliterative pleural adhesions with multiple encap
sulated tuberculous abscesses and hemorrhages Enlarged caseous medias
tinal lymph nodes with extension to pericardium Orgamizing caseou
tuberculous penicarditis Generalized miliary tuberculosis Central atrophy
and necrosis of liver Aortic and intrarenal artentosclerosis Focal myo
cardial scarmng  Atrophy of testes Cystic hyperplasta of prostate wat}
chronic prostatitis Ad mkidney psulated orgamzing 2
n small intestme Esophageal diverticulum

The heart was encased m a coarsely thickened pencardium averaging
1cm or more 1n thickness The center of the covering was partly caseous
The pleura over both lungs was thickened and fibrous Numerous cavities
surrounded by grayish lidation of the p Y p yma occu
pied the upper portion of the left upper lobe and there was more of this
type of consolidation m 1ts lower third One of these cavities emptied into
a widely patent bronchus the mucous membrane of which showed several
small hard tubercles In the nght upper lobe there was a smali cavity witha
fibrinous wall and a patchy pneumontc process about 1t There was con
solidation 1n a small area of the upper tip of the right lower lobe A few
lymph nodes were found which contained tubercles The hver showed
many pearly tubercles scattered throughout its parenchyma

There were large caseous hodes attached to the pericardium and section
showed that the tuberculous process had extended through the capsule of
one node to the surrounding tissue It seemed altogether hiely that the
caseous and organizing tuberculous penicarditis had 1ts ongn from this
node or from a stmilar one There were numerous disseminated tubercles
some with caseous centers in the viscera
SumMMARY This 69 year old Negro laborer who had had chromic
bronchitis with exertional dyspnea developed increased shortness of
breath anorexia and sweating three weeks before admission Headache
and abd soreness app d and his resp y distress progi d
Txammation disclosed shight fever tachycardia emphysema dyspnea
orthopnea prolonged expiration dullness and rales in the left aulla
increased precordial dullness distant heart sounds cervical venous dis
tention and hepatomegaly He continued to have fever and did not improve
withd: Ap plenraleffusion developed
The heart remamed enlarged to percussion and auricular fibnllation set in
Pulmonary infiltration noted 1n x ray films increased 1n extent and density
The tuberculn test was positive and there was leukopenia Analysis of the

chinical picture suggested a chronic e rather than
The progressive loss of weight the spreading pulmonary lestons th:)lcuko—
pemia and the positive lin test were to be

strongly mdicative of tuberculosts and 1t was believed that the cardiac
findings could best be expluned by tuberculous pericardiis Autopsy dis
closed cascous TUBERCULOSIS OF LUNGS MEDIASTINAL LYMPH NODES
AND PERICARDIUM AND GENERALIZED MILIARY TUBERCULOSIS
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(3383696 Admiutted May 26 1946 Died May 27 1946)

THis 47 vear old Negro laborer was admitted with a diagnosis of acute
cardiac ffi y In 1944 a diag of early syphilis was made He
recerved ten mjections of mapharsen He supposedly had chorea at the
age of 10 years

In January 1946 he developed pneumonia and was treated with a sul
fonamide The illness improved at first but on February 1 hus neck became
ngid He was admutted to a hospital and had on physical examination
T 1048 P 120 R 25 and BP 148/90 There was cervical ngidity No
rash or petechiae were seen The fundi were normal The breath sounds
were distant throughout and expiratory rhoncht were heard at both Junt
bases The heart was not enlarged and the sounds were normal in charactef
A soft systohic murmur was heard just to the left of the sternum The
hemoglobin was 8 6 gm Leukacyte count was 8 600 ith a normal dfir
ential Spinal fluid contamed 8 000 cells of which 80 per cent were poly
morphonuclears A type XIV pneumococcus was grown Blood cultur®
reve iled the same organism on February 1 but cultures on February 3
and 6 and on April 6 were stenle Blood serologc test for syphilis %28
positive on February 5 and on March 19

He was given 30000 umits of pemscillin every three hours and farg
doses of sulfadiazine The temperature had fallen to normal on the fourtt
hospital day Pemicillin was discontinued on February 12 and on March
the temperature spiked to 1024 No abnormaliies were noted on cxamt(
nation at this ime The blood culture was sterile but the leukocyte 0%
was 30 000 Radiological examination revealed recurrence of the pneumvg
nitis and pemeillin therapy was resumed He did well and treatment “ﬁs
discontinued on March 14 On March 27 the left border of the heart W&
observed to be 15 cm outside the mipple hne The systolic murmut Lgt
seribed at this ime was loudest 1n the aortic area and an aorttc diastd ”
murmur was audible along the left sternal border The blood P"‘SS(‘:
was 160/80 and no peripheral signs of aortic insufficiency were “"36
Because of the possibility of syplulitic heart disease he was goet
million umits of pencilin during the next week et

On April 30 he was transferred to the Johns Hopkms Hosprtal for fu“ws
study On physical examimation blood pressure was 140/70 Ne Cyf";cﬂ
or edema was present The, pupils reacted normally The fundi were ¢ was
There was no venous distention The lungs were normal The heart e
shghtly enlarged to the left with a forceful impulse in the fifth mtersf:
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10 cm from the mydline The first and second sounds 1n the aortic area
were almost absent and were replaced by blowing systolic and diastolic
murmurs The latter was transmitted down the left sternal border ‘There
was a loud systolic bruit at the apex With the patient erect there was a
foud snapping first sound 1 the mitral area preceded by a short presystolic
murmur and followed by a systolic brmit The penipheral pulses were full
but not collapsing A faint pistol shot sound was described The leukocyte
count was normal ther¢ was no anemia and the unne was clear The
venous pressure was 120 mm of saline and the circulation time 16 sec
(arm to tongue) Electrocardiogram revealed normal sinus rhythm with
upnght T waves 1n all leads X ray examination of the heart showed some
enlargement i the left ventncylar salient Blood and spmal flnd serologic
tests for syphilis were positive The pattent had no fever and blood
cultures were stenle

On May 26 he was admitted for the second ume On May 22 he had
developed substernal pasm with some numbness in the left arm” This sensa
tion of numbness had been present for several weeks On May 24 he took
a long walk and that evening his ankles were swollen The next evening
he had an episode of paroxysmal dyspnea A stmilar attack the following
rught lasted several hours

Examination on admission showed the patient to be dyspneic and
orthopnesc The blood pressure was 190/110 The neck vems were dis
tended and the venous pressure was 200 mm of saline The breath sounds
were asthmatic 1n character throughout No rales were heard gn mspira
tion The heart was enlarged with the point of maximal impulse 1 the
antenor axaltary hme A gallop rhythm was noted but no murmurs coutd
be heard because of the pulmonary wheezes There was pitting edema of
the legs An electrocardrogram showed normal sinus rhythm sinus tachy
cardia and shght left axis deviation The S T segments were normal The
patient died suddenly the day after admission

Discussion The problems in this case are the cause of the
aortic insufficiency and the reason for the rapid development of acute
cardiac insufficiency and death There can be hittle doubt that there
was aortic ncompetence The type of murmur described nught have
had 1ts ofigin 1n the aortic or pulmonic valve but there were definite
penpheral evid of aottic y with enl of the
left ventricle and no suggestion of preponderant hypertrophy of the
right ventricle or unusual promnence or ncrease 1 pulsation 1
the pulmonary vessels

Three possibilities present themselves as potential etiologic factors
for this valvular involsement (1) rheumatic fever (2) syphulis (3)
acute bacterial endocarditis developing on a normal valve a bicus
pud valve or a valve previously d by rh fever or
syphihis

The patient had a vague history of chorea at the age of 10 years
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no other evidence of rheumatic fever in the past There was also 2
hustory of syphilis, but there had been no history of any chest dis
comfort, dyspnea or other evidences of cardiac involvement por to
s admission with pneumococcal meningitis The crucial pomt m
the diagnosis centers about the cardiac findings at that time The
heart was normal m size and the only abnormality described was a
systolic murmur which mught have been due to the anemia and fever
The cardiac findings were not recorded agatn for nearly eight weeks
at which time the heart was enlarged and a loud diastolc murmur
was audible

It seems quite unlikely that the patient should have developed 2
full blown aortic msufficiency due to syphilis while bemg treated
with penicilin’ Rheumatic valvulitss 1s also unlikely if the findings on
the mitial examination were accurate

‘When one considers the possibility of an acute bacterial endocar
ditis due to the pneumococcus then the various events scem to cof
stitute a clear and understandable sequence The patient was steadily
improving from a pneumococcus pneumonia when e suddenly de
veloped memingitis This 1s not mfrequently attributable to pneumo
coccus endocarditis especially when there 1s no sinus, ear, or mastord
involvement to account for 1t The progression of the cardiac s1ons
under observation 1s readily explamed on this basis No petechiac
were described but embolic phenomena are not as common 11 acute
as in subacute bactersal endocarditss The meningtis might have beef
the result of a cerebral embolus

It 1s difficult to predict whether the endocarditis was engrafted of
a normal a syphilitic or a congenitally deformed valve The aorta
was deseribed as normal 1 the x ray exammation and noné of the
clinical mantfestations of aortitis were described prior to the acute
illness Under these circumstances 1t seems unlikely that there was
enough syphilitic disease of the aorta to cause a mechanical stral?
It 1s mmpossible to determine on the basis of chinical evidence the
presence of a bicuspid aortic valve ¢

The cardiac insufficiency apparently developed quite xapidly Ju$
before the patient s final admission to the hospital The chief man!
festation of failure was acute pulmonary edema typical of that seen
secondary to left ventricular strain There was also evidence of coro
nary wsufficiency which 15 not uncommon m severe 20rtic s '
ciency The heart sounds were obscured by the respiratory sounds ;e
that possible changes 1n the character of the murmurs could not .
recorded It 1s one of the unfortunate paradoxes of the mode
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therapy of bactertal endocarditis that while penicitlin may cure the
infection heart farlure may result from the mcreased valvular defect
caused by the healing of the vegetations This 1s particularly true of
aortic valve lesions where sudden rupture of an eroded healed cusp
may occur

ANATOMICAL DIAGNOSIS (Autopsy No 19970) History of pneumonta
and menngitis due to type X1V pneumococcus § months before death
with of aertic ffi Perforation of cusp
of aortic valve with orgamzmg vegetation Cardiac hypertrophy and dila
tation Chronic passtve congestion of lungs hver and pancreas Anasarca
Infarct 1n left lower lobe of lung Scarmng and chronie inflammation n
pleura and splenic capsule

The heart was enlarged the left ventricle hypertrophied and slightly
dilated The night leaflet of the aortic valve contained an oval hole 7 mm
n length Sections from the margin showed scarning and a small remnant
of v undergoing org; 1on It seems altogether likely that this
hole represented the perforation of a cusp that had been attacked by
pneumococcal endocarditis There was generalized chronic passive con
gestion
SUMMARY Thus 47 year old Negro laborer had a Istory of treated
syphilis He developed p whuch imp: y only to
be followed by meningitis due to pneumococcus type XIV These organ
1sms were cultured from both spinal fluid and blood There was a systolic
cardiac murmur at the time of his first hospital admission and the hemo

globin was only 86 gm With mt therapy tis d
improved but during convalescence he de\eloped fever and x ray evidence
of p T with p was 1e Later an

aortic diastolic murmur was heard ahd 1n view of a positnve serologic test
for syptulis he was given further treatment with pemiciilin Four months
after the onset of the p he loped severe y edema
and died shortly thereafter After considenng the causes of aomc nsuffi
ciency 1t was concluded that the patient had healed bactenal endocarditss
of lhc aortic valve At autopsy the aortic valve showed a vegetation

and of a cusp The ongmal lesion
was undoubxedly an ACUTE ENDOCARDITIS DUE TO THE PNEUMOCOCCUS




XVI

(4374391 Admutted February 4 1946 Died February 8 1946}

Tuis 26 year old Negro housewsfe complaned of chlls and sweats of
three weeks duration She had had six pregnancies 1n Seven years She
had had fever chills and pan wn the flank dunng 2 pregrancy 18 months
previously

n October 1945 she had a spontancous abortion which was folioned
by vagnial bleedmg for 10 days She was treated with a sulforamde
Following this episode she noticed edema. of the aukles Two weeks later
she had @ chill and pleunitic pan She was tald she had ilateral pacs
moma and was treated with suifonamudes After two weeks zestin
she felt better but the symptoms returned two swecks after she fesuned
work At this time she was told again that she had pilateral ppeumotia
and was treated with pemerthin for four days She remamed m the hospital
for three weeks This was st weeks before her adnussion to thys ospital
Three weaks before her entry at Johns Hophans she had chulls and swes
atmght A few days later pain in the fumbar region developed There 838
frequency nocturia and som¢ burmng on unnation She was guver et
cillin but the symptoms persisted and aght days before admission 2
diagnosis of acute pelvic inflammatory disease was made Follovang 15
she was guven further treatment with pentcaifin at home but her symptoms
persisted she developed dyspnen and pain m the left side of the chcgl
:egan t‘o cough up thin mucopurulent matenal and was brought to 18

ospital
f{g%cn EXAMINATION o0 ademission T 1024 P 113 K 5287

The patient was a well nourished apprehensive Negro vowas n’;
respirations were rapil and shallow The scleras were 1cternc and the H
was pallor of the mucous membranes The eyes were normal The ’}I‘_;t
vens were not distended There were a few small aullary nodes
breasts were normal There was dunmution of resonance at the Teft funt
base with medtum morst rales cxteading around to the left anterior 8 ;’*o
Rales of 2 stmlar character were heard 1 the right antenor axtlia i
friction Tub was heard The heart was normal m suze The shythm ¥
regular There was a low pitched systolic murmur heard over U€ 50,
precordium but best heard wn the Sth snterspace 4 cm to the left ©
sternum. The second aortie sound was louder than the sccond pul
sound There was a systohic thnil n the 4th Teft interspace ﬂ\f:’e
sternum The lner and spleen were not paipable There was f10 ¥
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and no clubbing of the digits There was pan on manipulation of the
cervix uter1 and thickening and tenderness in both fornices
LABORATORY DATA Blood serologic test for syphilis was negative
gl 8 d rate 23 mm per hour leukocyte count
14800 w:th 4/ ]uvemle neutrophils 76,/ segmented neutrophils 1/
ytes and 8/ Y Urnine had a specific
gravny of 1 004 no sugar alburmin 1 plus an occastonal white blood cell
a rare red blood cell and no casts bilirubin total 32 mg / with 18
mg / direct Sputum culture showed no pathogenic organisms Four
blood cultures were taken all bemng stenje Sputum examinatton showed
no acid fast baciili Electrocardiogram showed no abnormalities X ray
examunation of the chest showed clouding of the left base  changes most
likely due to an acute pneumomic process There was some increased
density at the right base A lateral view of the chest revealed clouding of
the left lower lobe but no evidence of encapsulated fld
CoURSE IN THE HoSpITAL ~ The patient ran an rrregular fever while
tn the hospital On the first night her temperature rose She was placed
on 80 000 umts of pemcillin every 3 hours The physical signs remarned
essentially the same Signs of consolidation persisted at the left base with
a few scattered rales audible also at the nght base On the morning of the
fourth hospital day the patent appeared to be the same as before She was
found dead a few moments later by the intern

DiscussioN 1t 1s not dufficult to construct a plausible explana
tion of this patient s illness A previously well Negro woman has an
abortion which 1s followed after an interval of about two weeks by
fever chills and pleunitic pain Following this there are recurrent
llnesses diagnosed as pneumoma There are good reasons for ques
tioning this diagnosts [t 1s known that soon after delivery the uterme
sinuses are plugged with thrombr These may become infected and
then extend to the tlia« and femoral veins Thrombophlebitis of this
type may persist for weeks and may give rise to repeated pulmonary
emboli These mn turn may lead to infarction abscess formation
pneumomitis and occasionally pyopneumothorax

1t seems reasonable to conclude that the bilateral recurrent pul
monary lesions which this patient had were due to embol and not
to one of the primary forms of pneumonitis No pathogenic organ
1sms were found n the sputum the chimcal course was not typical
of primary pneumonia there was no dramatic response to antibiot
1cs Recurrent attacks of p of such frequencyina P rously
healthy individual are extremely n M d
of pneumonia would not afford a satisfactory explananon for her
sudden death while under treatment

Before we accept pelvic thrombophlebitis with emboli to the lungs
as the sole explanation for this patient s illness several unusual fea

e
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tures must be considered with greater care Five months would be
an unusually long time for this type of 1liness One would also expest
the phlebitis to spread and nvolve the femoral veins Furthermore
one observer 1n addition to hearing a systolic cardiac murmur noted
a thrill just to the left of the sternum 1n the 4th and 5th interspaces
No diastohc murmur was heard

So 1 view of the unusual length of this 1llness and the presence
of a significant cardiac murmur and probable thnll, we have to cot
sider whether we are dealing with an acute vegetative endocarditis
This disease often ongmates from a serious local mfection 1n some
other part of the body such as pneumonia osteomyelitis gonorrhea
or what may be postulated 1n this patient puerperal infection

As soon as we explore this possibility the absence of certan impor
tant eriterta becomes evident There were no petechiae no clubbing
of the fingers no detectable enlargement of the spleen and most
significant of all blood cultures were negative on four occasions One
must remember however, that acute vegetative endocarditis presents
a different picture from that seen 1n the subacute variety The vabes
of the nght side of the heart are affected much oftener than i sub
acute endocarditis The chnical picture of right sided endocarditts &
one of repeated pulmonary episodes as 1 this case and systemic
embolization s unusual Large numbers of bactenia are filtered out
n the pulmonary bed and cultures of bload from the systemic ar
culation may show no growth Since the patient had recenved almost
continual therapy with sulfonamides and pemicillin this provides 27
1dditional explanation for the sterle blood cultures Profound ancms
1s uncommon 1n acute endocarditis clubbing of the fingers rarely
accurs and the spleen bemng softer 1s not so easily felt as m the
subacute form

In summary the repeated pulmonarv episodes with development
of jaundice the absence of pathogenic organisms from the sP“mm[
and the failure of response to antibiotics lead to the conclusion tha
this patient had multiple pulmonary nfarcts Since there Was ab;:h
dant evidence of systemic infection two likely sources of ent
eust

(1) Pelvic thrombophlebitis "
(2) Acute bacternial endocarditis of the nght side of the hea
ongmating from the puerperal sepsis bt becavst

Of these two possibilities the latter seems more proba
of the duration of the 1llness and the presence of cardiac mu
and thrill

rmul
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Three questions reman to be answered

(1) On which heart valve was the mnfection lodged? The location
of the murmur 1s probably deceptive It was not heard over the areas
of the tricuspid or pulmonic valves to which we have limited our
selves on other grounds From the descriptions the murmur was a
little nearer the tricusprd area In the cases from this hospital which
Thayer analyzed the tncuspid valve was far more commonly in
volved than the pulmonic

(2) What orgamsm attacked the valve? The four most common
orgamsms 1n acute bacterial endocarditis are the pneumococcus
staphylococcus gonococcus and hemolytic streptococcus Consider
ing the source of the infection in this case one can probably narrow
the choice to the streptococcus and the gonococcus Anaerobic strep-
tococcus infections are more common 1n puerperal sepsis and the
organisms may be difficult to grow from the blood stream so this
orgamism 1s more hikely to be implicated 1n the present mstance On
the other hand gonococeal infections 1n Thayer s series involved the
nght heart chambers 1n almost two thieds of the cases

Finally (3) what was the cause of the sudden death? Rupture of a
mycotic aneurysm and fatal pulmonary embolism seem the most
likely possibihities In view of the previous episodes pulmonary em
bolism 1s more probable
ANATOMICAL DIAGNOSIS (Autopsy No 19794) Subacute bacteral

d ditis with huge veg tncuspid valve (gram positine cocer
alpha Streptococcus faecalis) Septic emboli to lungs with early abscess
formation and pneumoma Pulmonary infarcts Peculiar tubercle ike
lesions with giant cells in lungs liver spleen and lymph nodes (?Sarcoid)
Chronic passive congestion of liver Jaundice Splenomegaly acute splenic
tumor Chronie cystitis Chronic cervicitts

The nght auncle and ventricle were enlarged Clinging to one cusp of
the tricuspid valve there was a huge pedunculated vegetation large enough
to block the tricuspid onifice The remainder of the valve was normal The
nght lung was covered with adhestons and there was an infarct 1 the
lower lobe and also one 1n the upper lobe There were two infarcts in the
upper lobe of the left lung and one in the lower lobe over which there
was an g exudate N P showed the vegeta
tion on the valve to be clearly of bacteral ongin Scattered about in the
Iymph nodes the spleen and the liver were pecultar aggregations of mono-
nuclear cells and occastonal giant cells No tubercle bacilli could be stamed
1 these lesions They appeared to be sarcord 1n nature having hitle to do
with the final iliness No evidence was found of chronic pelvic infection or
thrombosis of pelvic vessels
SUMMARY This 26-year-old Negro housewife had a spontancous
abortion followed by edema of the ankles Two wecks later she had a chill
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and pleuntic pain a diagnosis of pneumonia was made and treatment
with sulfonamide given One week later a sumlar illness developed and
pemictilin was admustered Three weeks later she developed might sweats
chulls pain in the lumbar region urinary frequency and nocturia Despite
further t with pencillin the symp P d and she developed
cough dyspnea and pain i the left chest Examination on admusston 1
vealed fever tachycardia tachypnea icterus pallor signs of consolidation
of the left lower fobe and 1n the nght axilla a systolic murmur and thnll
1 the 4th left mterspace and tenderness and thickening 1n both fornices
on pelvic Lat 'y studies disclosed anemsa leuk

shght alburmnuria hematuria and elevated serum bilirubin The fever
and pulmonary signs persisted despite perucilin therapy and she died
suddenly on the Sth day It was concluded that the recurrent pulmonary
episodes following the abortron might be due to pelvic thrombophlebitis
with periodic release of embol An alternate dragnosts suggested by the
duration of the illness the systohe murmur and thrill and the anemia was
ACUTE BACTERIAL ENDOCARDITIS Because of the repeated pulmonary
episodes without evidence of emboli mn the systemuc circulation 1t Was
thought that the vegetations would probably be found n the RIGHT SIDE
OF THE HEART At autopsy a huge vegetation due to the Strepfococc’s
faecalis was found on a normal tricuspid valve There were numerous
septic mfarcts in the lungs
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(4226848 Admutted November 12 1943
Dted November 27 1945)

Trus 39 year old Negro female was admatted to the Gynecological Service
with lower abdomnal pain and vomiting She had had noctuna for several
years Her blood pressure was 180/100 in 1941 and she was very obese

Two weeks before entry she developed headache Jocalized to the ocerpital
region A few days fater she developed pam in the left lower quadrant
which was mtermttent Sbe began to vonut and until admission retaned
no sold food There v as no change in the character or coler of her stools
PHYSICAL EXAMINATION on admission T 986 P 136 R 28

The patient was obes¢ was breathing rapidly and looked scutely
The skin and mucous membranes showed no ksions The pupils reacted
to light and accommodation The thyraid was normal The lungs were
clear The heart was enlarged to the left There was a soft systohc murmur
over the entire precordium The sounds were normal the thythm regular
the blond pressure 180,95 The fver was felt 2 fingerbreadths below the
costal margin The spleen was not palpable There was tenderness to pal
pation over both lower quadrants but no nigidity or spasm The cervix
waslacerated and soft The fundus of the utesus was enlasged and srregular
Adnexal pressure was very pamful The devp tendon reflexes i the lower
extremties were absent
Course IN THE HOSPITAL Duning the first two weeks there were
occastonal mises tn temperature up to 1002 to 1006 The pube rate
ranged from 110 to 150 The pauent was restless and apprebensive and
at times her behavior was erratic She perspred profusely with the covers
of

ff although it was not iy hot She d to have nausea and
vomsting ckcastonally vomtng small amounts of blood The resperatary
rate d rapid although repeated of the lungs revealed

no abnormality Fl': was (ha:ght that the tachypnea and tachycardia were
secondary to disease below the diaphragm Examnation under anesthesia
revealed no findings mn the pelvis other than those described There were
o Jocalizing neutological sygns and no evidence of memngeal imtation
The blood pressure fluctuated at tmes nsg as hugh as 235/100 and at
others betng as low as 160/70 There was ahways a wide pulse pressure An

pl y lap y was p on Ni 26 Just prior to
operation the temperatuse reached 183 Al that time her blood pressure
dropped to 110,60 At operation the uterus was found to be enlarged with
two tmtramural myomas The tubes ovaries and appendix wete normal
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There was no evid of recent 1nfl ton The kidneys felt normal
There was no palpable adrenal tumor The stomach feit smooth The gall
bladder was small and contaned two stones After operation her pulse
rate was around 200 and the rectal temperature rose to 105 and finally
to 1074 The pattent rapidly became stuporous and comatose and died
the following day
LABORATORY IDATA A catheterized urine specimen Was normal
H fobin was 10 Sgm b 1t34 5 sed: rate (corrected)
43 mm per hour leukocyte count 11 900 wath 5% juvenle neutrophils
53 /; segmented neutropluls 34% lymphocytes and 8,4 monocytes Blood
nonprotein nitrogen was 33 mg % chlonde 99 mEq  bihrubim total 13
mg % direct reactng 08 mg?% total serum protems 680 gm Y, with
281 gm % globulin Spmal fimd proten 20 mg % cell count 2 Wasser
mann reaction was negative Unine culture was sterile Sputum showed
normal threat flora

Electrocardiogram on November 15 showed normal simus thythm rate
100 feft axis deviation T waves were mnverted i leads 1 2 and 4 Tmpres
sion Left axis dewiation and digitabis effect A subsequent electrocardio
gram showed the same findings

X ray examimation of the chest on November 13 showed an inerease I
the transverse diameter of the heart to the left Lungs were clear There
was elevation of the right diaphragm

DIscussioN  This 30 year old Negro woman died of a fulmnat
g tliness of about four weeks duration death coming with hyper
pyreua shortly after an exploratory laparotomy She weighed almost
300 pounds which made physical exammation difficult

In searching the record for some onienting feature of this womans
llness two things stand out as consstently present but without obvi
ous explanation—tachycardia and tachypnea 1n the presence of nor
mal temperature If one assumes that she did not have a generahled
pyogenic bacterial infection and this seems reasonable m view of the
Tow grade fever and white cell count one must consider the following
posstbilities

(I} Tuberculosis miliary

(2) Acute pulmonary fibrosis

(3) Cerebral tumor with 1nvasion of or pressure on the hypo

thalamus,

(4) Chromaffin tumor

(5) Paroxysmal tachycardia

(6) Fulmimnating Graves disease ending with so called thyrod

storm

There 15 Little to support the possibility of fuberculost
demonstrated 1n the abdominal organs at operation or
by x ray, and 1t would be most unusual m mulary tub

s None was
1n the lungs
erculosts @
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have during the acute phase of the illness a relatively normal tem
perature except for a termnal hyperpyrexia

Acute pulmonary fibrosis seems ruled out by the absence of any
real dyspnea or cyanosis and the absence of physical or X ray ev1
dence of disease of the Iungs It seems possible that a cerebral tumor
with hypothalanuc imoliement might have produced this picture
Cardiovascular and respiratory regulatory centers as well as the cen
tral thermostatic mechanisms are situated 1n this area However one
would not expect a cerebral tumor to lead to death so quickly with
out producing overt neurologc signs or some evidence of increased
intracranial pressure

Chromaffin tumors may lead to attacks accompanied by tachycardia
and hypertension Climcally these tumors may produce a picture
simulating hyperthyrordism and the hypermetabolism present has
led to thyroidectomy before the true nature of the tliness was appre
crated An extra abdommal pheochromocytoma would be most un
usual and we must accept the exploration of the adrenals as being
negative Besides there were no well defined attacks no apparent
correlations of elevated pulse rate and hypertension no disturbance
1 carbohydrate metabolism and the pupils were always recorded
as normal

Thus patient could not have had an ordwnary paroxysmal tachycar
dia The fluctuations n heart rate were great and the tachycardia did
not come and go prectp ly Electrocardiogi never showed
paroxysmal auricular or ventricular tachycardia Irregular rhythm
was described on occasions and may have represented paroxysms of
aurscular fibniilation This leads to the last possibility on the diag
nostic list

Many of the features 1n this case suggest the posstbity of ful
munating thyrotoxicosis She was restless and apprehensive There was
evidence of heat intolerance and profuse perspiration Tachycardia
and tachypnea were prommnent Nausea and vormmung with watery
bowel movements are not mfrequently scen in thyrod crises and her
death coming postoperatively with extreme tachycardia and hyper
pyrewa fits the picture There are objections howeser to this diag
nosis No eye signs were described These may be absent in ful
mimnating Graves disease The thyroid was described as normal but
this may have been deceptive as exammation was admttedly difficult
because of the extreme obesity The vomtting of blood and the major
complant of abdomnal pam are difficult to account for There
seemed to be some vanability 1n the abdomunal pan and lcndcmcﬁ,«m~
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and she was m the premenstrual pertod when she entered the hos
pital The patient did vomut small amounts of blood but no gross
blood was seen in the stools and she developed no progressive ane
ma or circulatory collapse I cannot make thus case fit any single
dragnosts but will say that she had

Myomata utert

Hypertensive cardrovascular disease

Hyperthyroidism diffuse

Possible gastromtestmal ulceration with bleeding cause unknown
as explanation of the pain and bloody vomitus

ANATOMICAL DIAGNOSIS (Autopsy No 19696) Hypertrophy and
hyperplasia of thyroid eprthebum ~Hyperplasta of thymus History of
hypertension  Hypertrophy of heart Recent laparotomy Sight fibrino
purulent peritonitis Myoma of uterus Infarction 1n myoma Hyperplasia
of bone marrow Pulmonary edema Sickle cell spleen ? Adenoma of
liver Obliterated appendix Atrophy of ovaries Marked obesity

The heart was moderately enlarged and the nght ventricle markedly
dilated The fundus of the uterus was replaced by several large miramural
myomas The thyroid on gross examunation was large but no nodules
were found on section In the mucroscopic sections of the thyroid there
were widespread but patchy hypertrophy and hyperplasia with papillary
formation of the acint There was also some lymphoid hyperplasia Some
acint contaned collord others did not The epithelium of the acin 18§ d
from cuboid to low columnar g
SUMMARY This 39 year old Negro female with a previous record od
hypertension developed occipital headache lower abd I pain an
persistent vomiting 2 weeks before admisston Examunatton revealed obes
ity tachycardia shght cardiomegaly a systohc murmur and utenne
enlargement with adnexal tenderness She had occastonal elevattons mn
temperature persistent tachycardia nausea and vomuting and exmil‘;
perspiration and intermnttently behaved erratically The tachypned ;;e
tachycardia were thought to be due to subdiaphragmatic disease i
blood pressure fluctuated from 160/70 to 235/100 with a wide F“;:
pressure Exploratory laparotomy revealed only uterine myomas an
to operation her temperature rose to 104 Postopcmmcly her ternP‘"““’hc
reached 107° the cardiac rhythm was irsegular with a rate of 200 snl
became stuporous and dred In view of the operative results the nO%’ﬁ
chest x ray and the normal neurologic examunation the outstanding ¢! .
seemed to be tachypnea tachycardia wide pulse pressure with ﬂuclu:mmﬂi
systolic pressure and abnormal sweating even when the enwronmﬂ'fn
temperature was normal The final dtagnosts was HYPERTHYROIDISM ‘;n
death 1n a thyroid cnisis At autopsy the thyroid was found 10 bclarE; ‘
mucroscopically there were widespread patchy hypertrophy and bype
plasia of the acim
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(4456715 Admtted July 16 1934 Died September 21 1934)

THis 37 year old white mechanic came to the hospital on Apnl 11 1934
complaining of rheumatism In 1919 he had an attack of arthritis involving
many joints This illness was of short duration and was followed by three
Yyears of excellent health Then he began to have brief attacks of arthntis
which were never severe enough to keep hum in bed Two months before
us appearance at the hospital he sustained a Colles fracture of the nght
wnst Following this he had a severe attack of arthntis 1nvolving the
shoulder hip knee and ankle on the left side In addition he complained
of flatulence after eating and a feeling that his abdomen was swollen
These symptoms present iatermittently for two or three years were made
worse by over-eating and by the ingestion of fried foods At the same time
he began to have diarchea with four to six watery bowel movements a day
Two years before admission he had an attack of panless jaundice which
lasted for about one week After this his abdominal distress was exag
gerated He had a good appetite but ate little because mgestion of food
aggravated his symptoms

At the time of hus first visit he was found to be thun There was general
12¢d pigmentation more marked 1n the folds of the skin The eyes were
normal The tecth were wn poor condition The cervical axillary and
inguinal nodes were enlarged The thyrotd was not enlarged The lungs
were clear The heart was normal The abdomen was prominent It was
soft and doughy The liver and spleen were not enlarged There was no
ascites The remainder of the examination was negative except for stiffness
and limitation of motion of all of the jounts of the fingers moderate swell
ing of both knees and Irmitation of movement of both ankles

The condition of the joints improved but the patient continued to lose
weight and the 1 symp grew prog 1y worse There
was constant epigastric distress made worse by taking food The stools
though not frequent 1n number had been watery and hight in color
PrySICAL EXAMINATION on admission T 1004 P 90 R.20 BP
100/60

The patient was emaciated The deep tanming of the skin was note
worthy Numerous small lymph nodes were palpable n the cervical
anilary and mguinat regions The fingers of the right hand showed fust
form swelling with ulnar deviation Both ankles were swollen and tender
The lungs were clear except for dullness and diminution i intensity of
breath sounds at the left base with a few moist rales at the bases of both

<03
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b,

lungs The heart was normal The was distended and tymp
There was no ascites no abdomnal tenderness and no definite masses
The edge of the liver was felt 2 cm below the costal margin The spleen
was not enlarged There was diffuse resistance over the abdomen and on
deep palpation indefimte masses could be felt Rectal examination was
normal

COURSE IN THE HOSPITAL The patient s temperature varied between
99 and 101 by rectum The pulse rate vaned from 70 to 120 He hada
constant diarrhea with blood n the stools as indicated by strongly positive
guaiac tests His anemia progressed rapidly Proctoscopic examination was
normal at the time of admission On September 20 he passed a large
amount of dark red blood 1n hus stool Preparations were made for trans
fusions but death occurred quite suddenly from a large g |

hemorrhage
LABORATORY DATA On July 16 hemoglobin was 70% leukocyte
count was 12000 with normal al On ber 18 1 lob

P g
was 51° On September 21 hemoglobin was 30,/ and leukocyte count
7 800

Urine cxamination showed a specific gravity of 1027 no albummn of
sugar occasional red and white blood cells no casts Stools were liqmd to
semi solid they presented a grayish color and had the consistency of
creamy pus Microscopically only a few red and white blood cells were
seen Repeated search failed to demonstrate any parasites Guaac tests
were strongly posttive Stool cultures were negative for typhoid dysentery
group of orgamsms There was no excessive amount of matenal which
stamned with Sudan I Fasting blood sugar was 75 mg /4 van den Bergh
was normal Gastric analysss fasting showed presence of free hydro
chlonc acid total acidity 20° benzidine test was positive After ustamine
free hydrochloric acid was 100 total acidity 113 ¢

Glucose tolerance tests showed blood glucose 1/2 hr after 60 gm ©
glucose by mouth 96 mg% 1 hr 105 2 hr 110 3 hr 100 Sucrose
tolerance test fasting 75 mg 4 1 hr after 60 gm sucrose 86 mg % 2 h‘i
102 mg % 3 hr 95 mg % Bromsulfalein test of liver functton was norm3l
Intracutaneous tuberculin tests were negative

X ray of the chest showed lungs clear no evidence of metastasis Baum
encma on July 19 the enema flowed without obstruction the sigmoid was
rather narrow but did not suggest any lesion orgamc 1n nature the DCC““;
was perfectly smooth Gastromntestimal fluoroscopy on July 20 showe
normal stomach and duodenum The entire large testine was spastt
There was no evidence of any ulcerative lesion

DISCUSSION The first important step m such a complex cas® as
this one 1s to list the mmportant symptoms the well documente
physical signs the course of the illness and the important faboratory
studies These seem to be .

(1) Recurrent attacks of arthritis for 15 years which Jed to som
jount deformity
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(2) Digestive disturbances for three years characterized by diar
thea an intolerance to fatty foods and a feeling of distention

(3) A low grade fever and evidence of marked loss of w eight

(4) Pigmentation of the skin but not of the mucous membranes

(5) Shight general lymphadenopathy

(6) Drarrhea with chrontc blood loss and stools which had the
appearance of creamy pus

The best focal pownt around which to oment the discussion would
appear to be the chronic diarrhea The chronie nature of the com
plant and the failure to find any pathogenic bacteria or p I
believe adequately rule out the various forms of dysentery Arthnitis
may appear mn chromc dysentery but the sequence of events 1s alto
gether agamst that possibility The character of the stools and the
severe blood loss rule out any extra alimentary inflammatory disease
as the cause of thus patient s 1llness

The vanious types of steatorrhea (see Table 26) must be considered
tn view of the color of the stools and the flat glucose tolerance
curve However these patients usually have a macrocytic type of
anema without as pronounced bleeding as this patient had Further
more the stools were never described as bulky or foul smelling
stamns did not show unusual amounts of neutral fat and no abnor
malities of the mouth or tongue were ever noted There was no
evidence suggestive of chromc pancreatic disease and with a nor
mal chest film and negative tuberculin test tuberculosis of the mtes
tines or mesenteric lymph nodes seems unlikely Ulcerative colitis
must be dered bur the pr it and the barum
enema studies showed no charactersstic lestons Regional sleitss ts
more difficult to rule out as adequate X rays of the small ntestine
were not taken However the course of the illness 1s against this and
1t would not afford an adequate explanation for the jomt involve
ment Diverticulitis and neoplasm of the large bowel seem adequately
elimmnated by the radiological studies Thus 1t would seem that none
of the ordinary causes of chrome diarrhea provide a satisfactory ex
planation for this complex 1llness and one 1s forced to seek a clue
through some other channel This case presented mamfestations 1n
widely disergent areas—the mtestinal tract and the joints There are
a number of diseases which do 1nvolve many areas of the body and
may simulate a wide varety of other diseases depending on the
specific region of the body which 1s attacked Some of these are
common diseases others are rare but 1t 1s helpful to keep a hist of
them 1n rund so that they may be systematically reviewed whenever
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the preces of a diagnostic puzzle do not readily fit together This s
a sttuation 1 which 1t would be profitable to recall that fist and see
tf 1t contains any good clues (cf Table 22)
(1) Tumors and granulomatous diseases
{a) Sarcoidosis
(b) Hand Schuller Christian disease
(c) Leukemia
{d) Multiple myefoma
(f) Lymphomas
(2} Infections such as
{a) Tuberculosis
(b) Subacute bacterial endocarditis
(3} Metabolic diseases
{a) Hemochromatosis
(b) Hyperthyroidism
(¢) Primary amyloidosis
(d) Intestinal lipodystrophy (Whipple s disease)
(e) Addison s disease
(4) Collagen vascular diseases
(a) Pemartentis nodosa
(b) Sy lupus eryth
As one looks over this st one notes several diseases which m3y
produce chromc diarthea From this pomt of view sarcoidosis
lymphosarcoma Addison s disease ntestinal ipodystrophy and 535
temic lupus ervthematosus must, I think, receive more detailed
consideration
Sarcordosts may mvolve almost any area The duration of the p3
tient s fllness 15 consistent with this diagnosis as are the fever and
lymph node enlargement I have however never heard of sarcaid
osis producing a pieture of chronic diarrhea i the absence of more
charactenistic manifestations of thus disease such as splenomcg"')
or pul 1y lesions A lymph of such long duration with prt
mary mtestnal mvolvement would also be unusual Neither of thest
would provide a sauisfactory explanation for the arthntis but “‘(
rught be dealing with 2 newly acquired disease of the intestinal trac!
n a patient with chronic arthritis
Addison s disease was considered during life because of the cuta
neous pigmentation and the tendency to low blood pressure How
ever, there was no pigmentation of the mucous membranes av od
cannot imagine a patient with this discase 1n an 1ll and debilitat
state who would be able to secrete 100 degtees of frec hydrochlon®
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acd anto the stomach Furthermore one would not expect sucl
severe bleeding to accompany the diarrhea of Addison s disease
Intestinal lipodystrophy 15 an interesting possibility T'his syndrome
which was deseribed by Dr George Whipple 15 charactenzed b
gradual loss of weight and strength stools consisting chiefly of neu
tral fat and fatty acids indefinite abdomunal signs and a pecuba

Table 26 Conditions 1n Which Steatorrhea May Develop
{Modified from table published 1n American Journal of Medicine vol 15 p 793
December 1953}

T Lack of enzymatic and other materials necessary for preparation of fats fo;
absorption

A Obstructive Jaundice
1 Hepatocellutar
2 Common duct obstruction

B Pancreatic disease
1 Chronic pancreatitis
2 Cystc fibrosis of the pancreas

Insufficient absorptive surface

A After extenswve resection of small intestine or stomach
B Intesunal fistulas

C Inadvertent gastroileostomy

1

Defective absorption
A Diseases mvolving intestinal tract or lymphatics
1 Scleroderma
2 Regonal enteritis
3 Lymphosarcoma
4 Amylowd disease
5 Tuberculosis
6 Intestinal lipodystrophy
B Sprue
€ Celiac disease
D Chromnc diarrhea of other types

muluple arthntis Other mamfestations which have been described
are anenua hypotension and a generahzed shin pigmentation which
has suggested the diagnosis of Addison s disease 1n many cases This
seems at first glance to fit well with the disease picture in this patient

1t would seem difficult to choose between Whipple s disease and
systemic lupus erythematosus Recurrent attacks of fever and arthritis
are the key mamfestatians of the latter and recurrent diarrhea may
be a promunent feature This might appear o be a better explanation
for the amount of blood foss than Whipple s disease although death
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from 1ntestnal hemorrhage has been reported m that disease The
abnormalities 1n absorption are more readily explamed on the basis
of mtestinal lipodystrophy and for this reason the diagnosts of
Whipple s disease 1s preferred

ANATOMICAL DIAGNOSIS {Autopsy No 13858) Ulceration of rectal
mucosa Fat accumulation in vills of 1leum and 1n mesenteric lymph nodes
with pecubiar cellular reaction Chronuc mfectious arthntis 1aterphalangeal
and carpal Rheumatism Rheumatic vegetations on mitral and trcuspd
valves Aschoff bodies m myocardium Pericardial adhesions Accessory
spleen Pulmonary edema pleural adhesions

The pericardium was roughened by old adhesions The tricuspid vahe
showed thickening along the line of closure and there were 1n places dis
tinct nodular elevations Similar lesions were seen along the pulmonary
and mitral valves The mucosa of the ileum was dull and granular looking
with opaque yellow matenal between the transverse folds evidently cover
ing the villi The mucosa of the intestine for the greater part of 1ts length
showed this same opaque yellow matenal No distinct ulceration could
be seen except mn the lower rectum where there were a few small ulcerz
tions

On mucroscopic exammation there was distinct evidence of rheumatic
infection in the heart with Aschoff bodies 1 the myocardimm The mutral
and tricuspid valve vegetations were typical of rheumatic vegetations with
small hyaline masses overlying a tissue composed of rather large elongated
cells more or less vertically arranged The cells of the 1ntestinal mucosa
were greatly enlarged and contamed large fat globules which were doubly
refractile and surrounded by a quantity of large mononuclear cells witha
granular cytoplasm It was suggested that these might be the Iymphatic
channels 1 the villi and the same suggestion was made for the great acct
mulations of fat m the lymph nodes of the mesentery where they seeme
to be surrounded by endothelial cells A striking feature was the preseoce
of gant cells 1n relation to these fat masses Thus case corresponded pre
cisely with the syndrome described by Whipple
SUMMARY This 37 year old white male who had attacks of xheu1
matism for many years three years before admission developed abdmmn:ld
fullness after eating and watery light colored stools Exammation reveale
fever skin pigmentation emaciation himitation of movement and sw:lhn%
of the jomts a soft doughy abdomen lymphadenopathy and P”’thd
edema” He had constant drarchea with frequent bouts of melena He dee
after passage of a large amount of blood per rectum The stools were E‘“)e'
1sh i color with the appearance of creamy pus Anemia was pmgrcSSI"I d
The causes of chronic diarrhea were discussed but the usual types €°¥ s
not explamn thus bizarre chimcal picture It was concluded that the 111nc;
was probably due to INTESTINAL LIPODYSTROPHY or to aft unust:
vanety of systemic lupus erythematosus Whipple s disease provﬁd to
the correct diagnosis
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(4533482 Admutted May 11 1950 Died May 19 1950)

Ts 62 year old Negro male was admutted because of marked werght loss
Five months before entry he first noted that he was losing weight He
began to have periods of slight nausea followed by vomiting which usually
occurred immediately after 2 meal He complained of a feeling of tightness
in the stomach His appetite dimunished and there was considerable eructa
tion Bowel habits were regular and he had no hematemesis melena or
Jaundice One month before admission he complamed of pamn mn his
shoulder and he was thought to have hypertrophic arthnitrs His weight
had decreased S0 pounds by the time of admission and he had become
progressively weaker
ll’énfsxcn EXAMINATION on admission T 98 P 76 R 18 BP

5/65

The patient was a well developed Negro male who appeared weak and
lethargic He showed evidence of marked loss of weight He moved about
with difficulty due to stifiness of hus jomts The skin was dry and loose
No enlarged Iymph nodes were noted There was stiffness and Limited
range of motion of all joints particularly the shoulders Heberden s nodes
were noted on all fingers The pupils reacted normally There was no
venous distention The few remaming teeth were carious The tongue
showed no atrophy The thyroid was normaln size The lungs were clear
to percussion and auscultation The heart was normal in size and rhythm
was regular The sounds were distant The abdomen was scaphoid with
esistance to palpation There was no abdomtnal distentton and no
defimte masses could be palpated The liver edge was palpable 3 finger
breadths below the costal margin The prostate was three ttmes normal
size rubbery and firm with a palpable median bar No hard areas were
made out Just above the prostate on the right was an indefintte soft mass
the size of which was not determinable The reflexes were equal but
hypoactive
COURSE IN THE HOSPITAL The patient ran an irregular fever which
was usually most evident after he had been given intravenous fluds He
became progressively more lethargic and was obviously disoriented On
the third hospital day there was some bleeding from the gums He was
incontinent of feces and unne and had trembling of the nght arm and
mouth By May 17 he no longer responded to verbal sumuli A ventriculo-
gram showed no deformity suggesting a bram tumor Following this he
remained 1 coma moderate stiffness of the nech developed but there
were no localizing neurological signs

509
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LABORATORY DATA Blood serologic test for syphilis was positve
with a titer of 1 unit but was negative on a second test On Apnl 12 hemat
ocrit was 44 hemoglobm 147 gm  leukocyte count 6 000 icterus mndex
8 sedimentation rate (corrected) 32 mm per hour The differential count
on May 14 was 6% juvenile neutrophuls 29% segmented neutrophils 7%
eosmophils 51% lymphocytes and 7% monocytes The smear was normal
Urine showed 5-6 red blood cells and 10-15 white blood cells per high
power field no albumin or sugar Stool examimation was negatne for
blood Gastric analysis showed no free hydrochlorc acid after histamtae
On Apnl 25 blood nonprotem mitrogen was 34 mg %, total setum proteis
86 gm% bilrubin 08 mg% amylase 237 mg?% reducing substance
cephalin flocculation 0 thymol turbdity 55 units On May 12 the non
protemn mitrogen was 40 mg?% CO, combining capacity 204 mEq /L.
chloride 102 mEq total serum protein 79 gm % with albumin 39 gm %
On May 15 nonproteln mtrogen was 44 mg% fasting blood sugar 6
mg / phosphorus 4 mg / alkaline phosphatase actwity 2 8 umts acid
phosphatase 11 umts On May 16 blood calcrum was 144 mg / On
May 18 nonproten mirogen was 31 mg?% CO, combinng capacty
26 mEq chlonde 85 mEq sodum 129 mEq  potasstum 4 6 mEq Flud
obtamned by lumbar puncture on May 14 was Pandy negative with 1
polymorphonuclear cell per cu mm Wassermann reaction was egative
protem was 28 mg % Tuberculin skin test (Ist and 2nd strength PPD)
negative

An electrocardiogram on May 12 showed normal sius rhythm 2
rate of 71 low voltage of the QRS complexes T waves nverted mn the
3rd lead and 1n the V3 lead On April 25 a banum enema showed a Jarge
upper sweep to the sigmord loop Haziness of left lower quadrant within
the area of the loop These findings plus the feeling of a resistance 12 this
area mdicated the possibibty of a mass within the left lower quadrant
that was displacing the sigmoid Except for diverticula of the descending
colon no mntrnsic lesion was seen There were severe hypertrophic changes
of the lumbar spine and hp Joints There was rregular caleification along
the margmns of the lia A repeat barium enema on May 12 showed aumet
ous small diverticula 1n the descending colon and sigmoid No other
evidence of orgame bowel lesion was present nor was there abnormabity
1n the termmal 1lum A gastromtestinal senes revealed a small tractionl
dwverticulum in the esophagus The stomach was normal The duodenalcap
was asymmetnical and 1ntable never filling adequately for good visualiza
tion No crater was visuabzed The chest heart and great vessels were
within normal lumits The lung fields were clear Roentgenogram of the
skull showed no abnormalities of the sella base or calvarum 03 l’
ventriculogram taken May 18 the lateral ventricles and the third ventn© e
appeared normal The fourth ventnicle was not clearly rdentified “‘f
was extensive calafication within the glomus of both chorord plexuses 0‘_
the lateral ventricles Some air was m the basal cisterns and there %228
1n the subarachnoid space about the temporal lobe

DISCUSSION This case 1llustrates the difficult problem of decid
ing which of a variety of observations should recerve the most em
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phasis The history was rather vague It was obvious that the patient
had lost weight rapidly and that he had certam pastromiestina)
symptoms which nught have been produced 15 the course of a wide
varety of diseases There was also a complaint of josnt pamns There
was fever at tunes and moreasing disortentation finally coma There
was no appreciable anemia a normal leukocyte count with some
mncrease i eosmophuls and lymphocytes ‘The alt /globulm ratio
was mnverted and the blood caleum fevel was 144 mg % with a
phosphorus levet of 4 mg 5,

One must consider several categones of diseases Despite the pres
ence of some fever the course of this patent s iliness does not sug
gest an mfection unless 1t be tuberenlosts Agamnst ths are the nor
mal lung fields on x ray and the negatne tubercubin tests The rapid
progress of the memal dxfﬁcnlucs wuhout menngitis would be un
usuat for d 1 diverticula were dem
onstrated but there were many pomts agawst diverticulins with or
without abscess formation

In view of the jomnt pamns cachetia with fever and the eonnophihia
one would have to consider penartenitis nodosa This disease has
many bizarre chinical patterns and could concevably fit this preture
Renal involvement is not essentsal but the sfowly progressive mental
detenioraion 18 not usual and the tugh blood caloum would be
dufficult to account for

In the absence of any evidence of rapd skeletal demneralization
the quite hugh bloed calcum lfevel 1s probably a reflection of boay
nvolvernent which fits in with the complaint of jount pams without
tenderness or swelling The normal phosphorus and phosphatase
vakees rule qut hyperparathyrowdism there was no bxstory of vitamn
D mgesnon s that one has left as possibshnes for consideration

tuple myeloma and vanous neoplasms
which may mvolve bone and lead to an elevation of blood caloum

The high lymphocyte count requires she consideration of leukemma
but only briefly Leuk when i { by anemia or evt
dences of leukemue nfiliration tn lymph nodes or spleen and m
which young celis are absent from the penpheral blood would not
be expected to run such a rapidly fatal conrse

One must consider sarcosdosis Lymphocytoss hypercaleenta and
mverted albumin/glubulia ratio are all frequently seen i this disease
However the fatal course and the absence of any evidence of lymph
node imohement are rather agasnst this diagnosis

One would be inclned to exclude Hodghun s disease becanse of the
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absence of any lymph node enlargement or splenomegaly However,
this disease also may present bizarre features, and 1t would not be
unusual for the lesions to be confined mamly to bone and abdommal
cavity Lymphocytosis and eosinophilia are well known features m
many cases and hypercalcemia may occur It would be unusual to
see such pronounced nervous system manifestations and also very
extensive bony lesions without anemia Monocytoma or lymphosar
coma could produce this clinical picture

Multiple myeloma should always be considered when skeletal pain
1s present with elevation of serum calcium and globulin With diffuse
bony wvolvement however, there 15 usually anemia and on careful
examation some radiological changes are detectable 1n most of the
cases although not 1n all With renal involvement there may be ele
vation of nonprotein nitrogen and mental changes but the nonprotein
nitrogen was not consistently elevated in this case and the disorienta
tron and coma would be difficult to account for

This leaves us with some type of neoplasm which mav metastasize
to the bram and to bone without producing x ray changes and can
account for the abdominal mamifestations as well Such vague ab
dominal complaints might have been the result of metastatic lesions
n the hiver from a tumor originating outside the abdominal cavity

Carcinoma of the prostate seems unlikely from the description of
the size and consistency of the gland and the npormal serum ack
phosphatase value 1n a case in which metastases would have to be
predicted The testicles were normal but a small primary tumor may
be overlooked even when extensive metastases have appeared How
ever such metastases usually get to the lung when they are as ex
tensive as they would have to be 1n this case

Rapid and severe loss of weight suggests pancreatic carctnoma
which 1n this case would have had to be 1n the body or tail of the
pancreas When these tumors spread they almost always seed the
pentoneal cavity and ascites results Primary carcinoma of the lver
rarely metastasizes to the locations predicted here and tumors of the
biliary tract usually produce jaundice before death occurs The ¥ 13ys
led to no suggestion of primary carcinoma of the colon, nor does
the clintcal picture suggest 1t 1n the absence of anemia or intestnal
obstruction

The commonest neoplasm 1n a man of this age 1s carcinoma of the
stomach This diagnosis would account for the vague abdorm:nd
symptoms the loss of weight and the absence of free hydrochlorlC
acid from the stomach after histamune stunulation The stool on 0%
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accasion was negative for blood Metastases from a gastnc carcinoma
may be found m bone and braan but the x ray pictures of the gastro
antestinal tract lend no support to this diagnoss although carcimoma
of the fundtc region cannot be excluded

1t seems to me that only one other type of tumor—carcmnoma of
the lung—~need be considered This type of tumor may be accom
panied by hypercaicema waithout X ray evidence of bony metastases
The primary tumor may remamn small asymptomatic and not de
tectable radiologically Bone pain due to acute pulmonary osteo
arthropathy may be the most promment chineal feature Carcimoma
of the lung would explain all the features here if metastases to brawa
bone and hver were present as they commonly are However it s
difffeult to account for the bluod picture and the elesated ssrum
globulin on this basis The two best passibibities would appear to be
carenoma of the Tung and lymphoma

ANATOMICAL DIAGNOSIS (Autopsy No 22418} Tuberculosis adre
nats Tubercles m spleen and hver Atrophy and lymphosd infiltration
thyrord Aspration preumonm Pulmonary edema Acute splense tumor
Ustrcana of bladder with eosinophulic infifiration and hemotrhage Fibro
ma prostate Hyperplassa of prostate and chrone prostatites Hypertrophy
of bladder Focal scarning and atrophy panereas Hyalmuzed wslets of
Langerhans Dperticula of descending 2nd sigmond colon bladder and
esophages Moderate atrophy of testis Petechat plesral hemarrhage

One adrenat conmsted of a mass of scarnng w which caltiam had been
deposited The other adrenal was large measuring 4 by 25 by Tem It
was composed of dense scar n which yellowssh zones of caseous necrosis
wese present The largest area of necrosis »as 23 e n diameter No
normal tssue was seen in cuther adrenal

On microscopse sectron there was massive tuberculosis of bath adrenals
Only one small focus of adrenal cells was seen in any of the secions There
were scattered tubercles m the spleen and hver but no tuberculons was
cvident 1n the lungs There was atrophy and sather marked lymphoid
mfiltration in the thyroid There was wadespread infiltration wath cosino
phals thronghout the tissues Creat numbers of these cells were present
between the muscle bundles of the biadder and 1 the submucosa There
was also a biood eonmophilia bt innone of the sections were any sascolar
or colfagen lesions seen The biadder was the major seat of the tissue
cosinophbia
Svvary This 62 year old Negro male bad 50 pounds loss i weight
anorena nauses rormung tightoess in the stomach and eructation over
a period of 5 mouths Examination revealed foss of weight weakness
lethargy jomt stifness Heberden s nodes resistance to abdomunal palpa
fon g te tiep galy and p hyp phy He bad fover
which was most marked after travenous mfusions He became comatose
2nd dred two days after a ventnculogram which was normal He bad 2




514 SPECIAL DIAGNOSTIC PROBLEMS

muld eosinophilia and Iymphocytossis nonprotein nitrogen was 44 me %
and calcium 14 4 mg &/ chlonde 85 mEq sodium 129 mEq and potas
stum 4 6 mEq Barium enema suggested a lower quadrant mass displacing
the sigmoid The loss of weight and the rapid progress of the illness with
coma and death led to a diagnosis of neoplasm The vague abdommal
symptoms weight loss weakness mental torpor lymphocytosis hyper
calcemia febnle reaction after intravenous infusion and the low sodwm
and chlonde levels in the absence of definite evidence of a neoplasm
should have led to the correct diagnosis which was ADDISON S DISEASE
DUE TO ADRENAL TUBERCULOSIS

If the advice given 1n the text of thus chapter had been followed 1 this
case 1t seems probable that the correct diagnosis could have been made
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(4192075 Admutted February 2 1940 Died February 28 1940)

Tris 64-year old Negto laborer complained of dyspnea on exertion and
swelling of the legs He had done heavy work unttk 8 months before admis
sion when he first noticed mild dysprea and ankle edema These became
progressuely more pronounced Three months before admission he
deseloped urgency and i of unne He comp d
of weakness of several months duration and had noticed numbness i the
ankies with cramping m the legs followsng walking There had also been
pumbness and tinglmg m the fingers of several weeks duration
}l’mmcu. ExAMINATION on admission T 986 P 100 R 20 BP
30/82

The patient was dysperc and appeared chromeaily tl There was pting
edema over the saceam and buttocks The mucous membranes were pale
and on the soft patate small petechial lestons were seen The pupils reacted
sluggishly to fight The fundt showed no abnormalities The thyroid was
not palpable There was no tymph node entargement There was diminu
tion 3 resonance at the night lung base The heart was enfarged to per
cussion the duliness extended 12 em to the Jeft in the Sth interspace and
4cm to the night 1 the 4th interspace The retromanubial dullness was
7em The pont of maumal smpulse just nside the antertor axilary hine
tn the 5th nterspace was well Jocatized and forceful The heart sounds
were rapid regufar and of nosmal mtensity There was 8 high piched
systolic murmur at the apex The peripheral arienies were thickened but
the pulsations were equal There was 00 venous engorgement The abdo-
men was distended and a small amount of free flurd was present An
enlacged firm liver was felt with the cdge 5 Gingerbreadths below the costal
margin The spleen was not palpated The prostate was diffusely enlarged
but soft logieal revealed no i
Course 1N THE HOSPITAL  The patient smproved rapidly on rest1a
bed and the shortness of breath and edema almost disappeared before he
was digitalized The hver howerer did not decrease appreciably i suze
A marked anemwa was noted and the nonprotem mirogen of the blood
became progressuely elevated startng 2t 84 mg Dunng the second
seek 1 the hospital bleeding from the gums developed An sreegulanty
of the pulse which was thought to te due to extrasystoles was noted
On the day of death about two hours afteT 2 CYSIOSCOPIC examnatton he
developed pam i the eprgastnum and became short of breath The pulse
fate was slevated and the pulse feeble The blood pressure fell to 60 40
The heart sounds wese distant and death occurred within a few hours
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LABORATORY DATA Blood serologic test for syphilis was negatie
hemoglobin 11 gm hematocrit 31 Leukocyte count was 7 440 with 4%
myelocytes 74% polymorpt lear cells 2%, phils 19, basophuls
4%, monocytes and 15% lymphocytes Smear showed no abnormahtees
the platelets were numerous Blood nonprotein mitrogen was 84 mg¥
sugar 124 mg?% CO_combiming power 447 vol % total protems 54
gm /4 chlordes 1112 mEq caleium 102 mg % phosphorus 66 mg 7
Unine had a specific gravity of 1011 to 1016 albumin was present 1 large
amounts on occasions some leukocytes occasional casts and a few red
blood cells were present 1n the sed The phenolsulfonphthalemn test
of lidney function showed less than 5% excretion m two hours Unne
cultures ‘no growth Venous pressure 70 mm of saline Urologteal con
sultant found prostatic hypertrophy A retrograde pyelogram was doge
on the left which showed a normal kidney with some dilatation of the lower
ureter Changes were noted in the lower lumbar vertebrae and 1 the left
tleum which suggested the possibility of bone metastases Stools negatne
for blood and parasites

Roentgenographic exammation on February 2 showed the heart en
larged to the left aorta normal lungs clear On February 10 a barum
enema revealed no evidence of neoplasm X ray of the stomach on Febru
ary 12 showed no organic lesion in the upper gastromtestinal tract On
February 21 there was a small area of radiolucency mn the left side of the
skull which did not have the typical appearance of a metastatic Jeston
There was no evidence of metastases 1n the long bones or spine Electro
cardiograms on February 3 revealed normal sinus thythm P R wmterval
prolonged (026 sec) TI was upnght but low T2 T3 T4 and T5 were
mverted Changes were possibly due to digitalis On February 19 therel
were normal sinus thythm partsal heart block with prolonged P R ioterv®
(024 sec) and in occastonal dropped beat T1 was biphasic T2 mverted
and T3 inverted

DiscussIoN The three outstanding features to be explamed are
(1) the cause of the myocardial msufficiency (2) the perststent hep
atomegaly after the heart failure subsided and (3) the cause of the
progressive renal failure in the absence of any hypertension

For practical purposes (as described earlier) one may plac
causes of cardiac insufficiency 1n six main categortes

(1) Failure following valvular disease,

(2) Failure following systemic hypertension

(3) Failure following hypertension 1 the pulmonary circulation

(4) Failure following pericardial disease

(5) Failure associated with congemtal defects, and

(6) Failure due to disease of the myocardium

A systolic bruit was audible but such 15 almost always the e
when the heart 1s enlarged and 1t does not necessarily indicat¢ dnsc:hS
of the mutral valve In addition a systolic murmur 15 almost alway

e the

case
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present in 2 patient with this degree of anemta In the absence of
more signficant auscultatory evidence it scems altogether anlikely
that this man had valvular heart disease At no time was hss blood
pressure elevated and the chncal picture was not that of byperten
ston 1 the lesser or pulmonary cuculation There was no fact m the
history or in the physical examimnation to suggest disease of the pent
cardium o7 any congenital defect Thus there must have been some
type of myocardial disease In @ man of this age who had evidence
of penipheral arteriosclerosss the most probable cause would be coro
nary artersosclerosss  but fet us leave a final decssion until we have
locked at the other umportant features of the case
There are three major groups of diseases which may lead to un
form enlatgenent of the Iner
(1) Chronic passive tong or verous
{2} Obstruction to bile duct outflow of a persistent type
(3) Conditions producing diffuse or generalized changes m the
Iiver parenchyma
The condstions i group | can be readily elimunated as the Iner seze
did not decrease as the signs of cong heart fature ancluding the
dependent edema ard ascites disappeared Al of the conditions in
Group 2 are accompanied by jaundice which was never present
In the third group one may hst as possibilities
(a} Cirrhosis of the Iner
(b) Hodgkan s disease or lenkemia
(©) Sarcodosis
{d} Prumary or secondary neophism
{e} Amylodosts
One would not expect such great enlargement sn Laennec s citrhosis
unless 1t was i the early stage wath fatty infiltration Thes diagnosis
would be comcidental siace 1t would not explain the other mam
festations It 15 rare to have massnve enlargemest of the Iner with
Hodgkin s disease leukerna or sarcoidosis m the absence of en
targement of the spleen or of the superficial lymph nodes Agam
none of these possibiites except sarcoidosts would serse to explaim
the renal picture Other evidences of sarcodows were not present
Primary carcinoma of the liver rarely causes massneand at the same
tine umform enlargement of the Iver Agum the cardiac and renaf
manifestitions would have to be explained on another bass With
such great enfargement of the lner from metastatic earcinoma one
would expect to feel some irregulanties 3 ts surface Furthermore
no primaty tumor which could sene as 2 source of mctastases was
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located although numerous ¥ ray examnations were made Having
only one possibihty left to explan the hepatomegaly namely amy
lowdosis let us now consider the possible causes of the renal msuff
ciency and progresstve uremia

In view of the rapid progress of the urem:a in the absence of ob-
struction to the lower unnary tract, and the finding of large amounts
of albumin and some casts and red cells m the urine I believe that

we are dealing m this case with a disease which affects the kidneys
diffusely This may prove to be either

(1) Artenolosclerotic nephritis

(2) Glomerulonephritis or

(3) Amylordosis

It 15 unusual for arteriolosclerotic nephritis or chrome glomerulo
nephritis to reach such an advanced stage of renal msufficiency with
out hypertension On the other hand 1t 1s characteristic of amyloid
nfiltration to produce renal msuffictency with marked albuminurna
and no elevation of blood pressure so called amy lod nephrosis Thus
diagnosts would also fit well with the diffuse enlargement of the liver
which did not lessen when the dvspnea and edema subsided There
was 0o evident chromc infection or other obvious cause for secondary
amyloidosis and so called primary amyloidosis 1s rare Let us, how
ever make a tentative diagnosts of primary amylosdosis and seeif 1t
provides an adequate explanation for all the facts

In primary amylodosts there may be deposits 10 tissues other than
those commonly involved 1n the secondary ordmary type associated
with chronic mfections In the latter the hidney liver, and spleen are
most often affected In the prmary type the heart muscle may also
be imvaded leading to hert failure In the present case we have con
cluded that tis cardiac difficulty was myocardial m orgin One
could therefore explam all three of the major features of this case
on the basis of one diagnosis—

Amyloidosis with involvement of the cardiac muscle the Iner
and the kidneys
This leaves us with one feature still unexplained—his sudden death
If trauma and potsoning can be excluded as they can be in this cas¢
1t 15 statistically probable that he died exther of sudden failure of the
heart hemorchage or arterial embolism or thrombosis In many i
stances autopsy fails to reveal any cause of sudden death and 0;:
assumes that ventricular fibrillation was re:ponsnble It muight well
that ventricular fibrillation ocenrred i this case as a result of 39
lordosts of the heart However the final episode with sudden pun it
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the eptgastrium and 2 prectpitous Fall in blaod pressure suggests very
strongly that he had a cotonary occluston This was prabably not a
compheation of amyloidosis Coronary ociluston 1 a man of this
age without syphilis 15 almost always due to coronary artenoselrrosis

However an spite of the fact that ths seems the most likely cause of
the terminal event the course of the final iliness beginning 8 moaths
before death cannot be satistactonly explamed on the bass of arte

riosclerotic cardiac and renal disease alone Accordingly my final
diagnosis 15 pramary amylotdosis

ANATOMICAL D1AGNOSIS {Autopsy No 16815} Amylod d=posits
liver spleen kidneys adrenals heart bladder thyroid pancreas prostate
serminal vessels and 1n small artenes and terminal arterioles in mo-t tissues
mcluding mtestine and hypophysis Focal lipoid depostts in artertoles in
kidneys pancreas adrenals and heart (hyaline artenolosclerosis) Cardian

lypertrophy and dil Ad of prostate Arteroscleross and
stenasts of coronary artenes Emphysema Pulmonary edema

The heart was large 2nd the myocardium very firm The night side was
dilated and the muscle hypertrophied. The endocardum of the right and
left auricles showed a fine granular rougheming m patches These granules
were fike grans of sand and were shightly yellow This appearance was
charactenistic of amyloid deposits and when 10dime and sulfurw acid were
applicd all of them turmed black Stmudar black foci developed when these
solutions were applied to the myocardial area There was a famly well
marked patchy sclerosss of all the coronary avtenes and at stveral pomnts
there was marked narrowing of the nght the Jett antersor descending and
the arcumflex arteries The hiver was large and hard and had a pale ¢rans.
tucent glassy ap The lobul was ind! The spleen was
enlarged and extremely hard also baving a glassy transiucent appeasance
The pancreas was firmer than usual and agam application of 1odine and
aard showed many black areas The kidneys were pormal i size and
appeared 2 bitle roughened The strtations were faurly well preserved and
the cortex was not much reduced 1n width Apphcation of the jodme ang
acid showed many black baes i the cortex and black foa1 apparently
glomerul but the pyranuds appeared fo be free from amylowd Amylowd
was also present 1n the thyrord On microscopic examnation there were
widespread amyleid depossts No cause was found for the smylodosis
In the heart the amylosd was found in the walls of the small actenies and 1
patches between the muscle fibers
SuMMARY This 64-year old Negro laborer deseloped progressive
dyspnea and edema 9 months before death He appeared chronically i
with dyspnea peripheral edema paflor cardiomegaly hepatomeraly
acites and prostatic enlargement There were anemua azotemma albu
munura and reduced phenolsulfonphthalein excretion The patient devet
oped bleeding from the gurms aadextrasystoles were noted Afiercystoscopy
he developed epigastmie pam and hypotension dymg a few hours Liter
Changes noted 1 the x rays of the left fleum suggested metastases The
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three major features to be explained were (1) the cause of cardsac insuff
cency (2) the hepatomegaly which persisted after the heart falure sub-
sided and (3) the progressive renal failure without hypertension Analyses
of the possible causes of the three mamifestations suggested that the eatire
picture could be explamed by one diagnosis PRIMARY AMYLOIDOSIS
Tins diagnosis was confirmed at autopsy
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(3492212 Ist admutted August 25 1950 to November 4 1950
Re admutted December 19 1950 Dird December 20 1950)

Tiis 71 year old white woman first entered tle hospital because ot 40
pounds loss in weight A widow she had been hiving alone for 11 years
subsisting on a small pension She was reasonably well until 8 months
before admission when she developed epigastric pamn after eating sohd
foods and owcasional episodes of nausea and vomiting She lost neight and
grew weaker abstainmg from soltd foods because of the epigastric discom
fort There was no anorexta By three months before entry she had lost 30
pounds i weight and the epigastri patns were worse She complained of
thickness of her tongue and inabihty to swallow solid foods After taking
cod Iner o1l she developed diarrhea which was mtermittently presenr
with several stools daly unt:l admusston
}’lltt;/{;lcu EXAMINATION on firstadmission T 99 P 70 R 20 BP
0

The patient was cachectic and garrulous The skin was warm moist and
loose No pigmentation or eruption was noted The mucous membranes
were dry and pale The eyes were normal except for bilateral lenticular
opacities The patient was completely edentulous The tongue was red
and atrophic along the margins There was cheilosis brlaterally The
Pharynx was reddened There was no general or localized adenopathy The
thyroid was not enlarged The breasts were normal The lungs were clear
The precordium was quiet and the heast normal in size. A blowing systolic
musmur was described The peripheral vessels were sclerotic There was
1o abd. 1d or tend No organs or masses were palpated
Several small lumps were {elt in the lower quadrants thought to be fecal
matenal Pelvic examnation fevealed no abnormalities No masses were
felt on rectal exammation The extremuties showed marked muscular
wasting There was pittn,, edema of the legs Vibratory perception was
1mpaired over the lower extremitics and the deep refleces were dimnsshed
COURSE IN THE HoOSPITAL.  The patient had a macrocytic anerma
without bone marrow changes charactenstic of permcrons anemia and
her serum albumin level was low No spectfic leston could be found to
account for the abdonunal symptoms She was placed on vitamin By
There was a reticulocyte response to 6 per cent but the hematocrit con
tinved to fall unti! transfustons were gnen Throughout her stay anorexia
was severe 1t was difficult fo get her to eat and at times she was intubated
for proper nutnition She was placed on intensne vitamin therapy There

521
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had been httle improvement however at the time of her discharge on
November 4
LABORATORY DATA At the time of the first admisston on August 25
red blood cell count was 3 25 mullion hemoglobimn 10 gm  hematacnt 36
icterus index 5 sedimentation rate (corrected) 18 mm per hour mean
corpuscular volume 100 mean corpuscular hemoglobin 33 mean corpus
cular hemoglobin concentration 28 cells normal size good color Total
leukocyte count was 15 000 with 35 /4 juvenile neutropluls 60, segmented
neutrophuls 2% lymphocytes and 37 monocytes

Duning the first admission the hematocrit value fell to 28 Transfusions
were given and the patient was discharged with hematocrit 44 The leuko
cyte count came to normal 1n the hospital Urine had a specific gravity of
1014 shght trace of sugar albumin O few white blood cells and a rare
cast Urme culture showed growth of A aerogenes and alpha strepto
coccus  Phenolsulfonphthalein test showed 52% excretion m 2 hours
Stool examtnations were negative for blood and parasites Stool cultures
on one occasion showed growth of Salmonella orgamsms Fecal urobilino
gen was less than 50 Ehrlich units

On August 25 blood nonprotemn nitrogen was 42 mg 4 CO; combinng
capacity 22 5mEq  chloride 100 5 mEq  sodium 139 6 mEq  total serum
proten 51 gm % with 1 7 gm % albumin cholesterol 80 mg Y sexum
caleum 8 1 mg %/ phosphorus 2 mg % alkaline phosphatase actlvny‘:l
Bodansky units In the hospital the nonprotein nitrogen fell to 24 mg 7
the cholesterol rose to 160 mg % and the albumm to 29 gm Y Gastric
analysis showed no free hydrochlonc acid after histamine The basel
metabolic rate was plus 1

Fluid removed from the nght chest showed specific gravity of 1004
with 2 total cell count of 960 per cu mm Gastric washings were cultured
but no tubercle bacilh were found

Electrocardiogram on August 25 showed normal sius rhythm 10";
voltage sagging ST1 ST2 and ST3 with staircase T waves Q Tmtersd
prolonged T waves were of the type seen m hypokalemia Th

A gastromtestinal series on August 19 showed a normal esophagus ]‘
stomach had an S shaped antrum which appeared narrower than norma
However penstalsis passed through this region and no definite cudenl‘l-“
of a lesion was scen The duodenal bulb filled well Just distal to 1: ;
ligament of Treutz there was a small 1oop of dilated jejunum partm“)’ bl ie
with banum The possibility of intussusceptton was suggested No defint o
obstructive changes were seen proximal to this pomt Some calerficatio
was noted probably i the lymph nodes d

On August 25 with barum enema  the entire large bowel filled welf an
appeared normal here

On September 25 chest x ray showed bilateral pleural effuston T
did not appear to be any parenchymal infiltration 1n exther lung
SUBSEQUENT COURSE On December 12 1950 the patent et ;
stating that she had had a cold for 7 days with expectoration of ye"°‘3’ at
green sputum There was dullness with suppression of breath sour(; ;na
the right base and rales were noted at the left base The legs were & ¢

urned
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tous She was put on digitahis X ray exammation of the chest at this time
showed the nght lower lung field was obscured by an extensive pleural
reaction with effusion The left lung appeared grossly normal except for a
rounded density extending outward from the hitus 1n the mmd lung field
There was no definite evidence of pneumomntis

The patient returned on December 19 complaining of pain 1n the night
chest At that time she was cvanotic and dehydrated
PHYSICAL EXAMINATION on second admission The temperature was
subnormal and the blood pressure was unobtainable The patent was

and very The tongue was dry and red There

was dullness at the nght lung base up to the midscapular region and rales
at the left base The heart sounds were distant There was edema of the
abdominal wall No masses or organs could be palpated Pitung edema of
the ankles was noted The deep reflexes were unobtamable
COURSE IN THE HOSPITAL After admimstration of oxygen and plas
ma the patent became orented and developed distention of the neck
veins However she soon became less alert and died the following day
LABORATORY DATA Hemoglobin 9 gm Unne showed a trace of
afbumin and an occasional white cell

DiscussioN The only findmg about which this diagnostic prob
fem can be approached systematically 1s the macrocytic anemia Ap
parently there was no distinct megaloblastic change 1n the bone mar
row and although the patient had a fairly good reticulocyte response
to vitamin B there was no nse in the hematocrit The leukocyte
count was niever low and the platelets were not recorded as being
abnormal

Purmictous anenua is of course a possibility There was evidence
of gastrointestinal and nervous system nvolvement and there was
achlorhydna even after histamine However the absence of a megalo
blastic marrow and the poor response to vitamin B,, are strongly
agawst this diagnosss The response to vitamun By, may be poor n
eiderly patients and 1n those who have nfections Nevertheless 1
believe that thus was not truc pernicious anemia

The symptomatology of non tropical sprue qualitatively resembles
that of pernicious anemia_but again a more adequate response should
have followed the intensive therapy

The mental changes here are probably consistent w 1th the patient s
age and the degree of anemia However with the diarrhea and story
of poor nutnition pellagra must be considered The anemia of pel
lagra 15 usually not severe but 1t may be macrocytic The absence of
dermatitis and the poor response to treatment would tend to rule
out pellagra

Magcrocytic anemra occurs 1 association with disease of the hver
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It 1s usually only moderate 1n degree A clear cut response to therapy
with liver extract 15 not usually observed There was no jaundice or
ascites and although there was hypoprotememia and edema, the
Iver was never enlarged No hiver function studies were done but 1
doubt 1f primary liver disease need be seriously constdered

The picture of permicious anemia may be closely sumulated by a
variety of diseases which produce stasis m the gastrointestinal tract
The symptoms are frequently those of partial intestmal obstruction
with marked loss of weight These patients may have glossitis and
neural involvement occurs 1 about 10 per cent This syndrome was
first described by Faber mn 1895 under the title Pernicious Anema
with Stricture of the Small Intestine  Most of these cases show 2
response to treatment with liver extract even before surgical removal
of the defect particularly if 1t 15 a single strecture or a blind loop
A varety of pathological conditions have been found as the basis
for the partial obstruction mn these cases The stricture may occur 1o
the jejunum the tleum or the ascending transverse or descending
colon The cause may be tuberculosis stenosmg regtonal ileitis of
colis adhestons neoplastic growth stasts in multiple divertrcula of
a large Meckel s diverticulum The strictures occur most commonly
in the ileum and about one third are due to tuberculosis

The x ray studies 1 the present case seem adequate to rule out
diftuse disease of the gastrowntestmal tract On the other hand both
the symptoms and the x ray findings are compattble with an obstru¢
tive lesion of the small bowel The calcific deposits 1n the abdomen
may be n old tuberculous nodes and this picture could readily be
due to small bowel tuberculosis Neoplasm however, 15 difficult t0
rule out 1 view of the poor response to therapy The late appearance
of the pleural effusion even though the flud had the characterstics
of 1 transudate mught favor tuberculosts If the patient had 2 ¢
cinoma of the colon with diarrhea, one would have expected t0 find
blood 1n some of the numerous stool examunations Macrocytic 316
mua has been described 1n cases of hypothyrosdism but there 15 10
reason to suspect myxedema 1n this case

The most hikely diagnosts seems to be stricture of the jejunum
to tuberculosis The questionable lesion noted m the x ray studie>
mught well have been the result of a tuberculous stricture

due

ANATOMICAL DIAGNOSIS (Autopsy No 22776)  Calaficationt otfeiﬂjs
trohepatic lymph nodes Caleified focus in hilar node Tuberculousﬂa o
with stricture and partial obstructton Right and left organ;’l: Right

org; P 'y thrombr with 1nfz of night middle 1o
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pleural effusion and pulmonary edema Aspiration lobular pneumonia
Ascites and dependent edema Patchy fibrous pleuntis nght apex and
obliterative fibrous pleuntis left Chromc pyelitis and necrosts of renal
papillae Generalized arteriosclerosis particularly of cerebral arteries
Marked cachexta Extreme fatty infiltration of liver Necroses in hypophy
S18

The coronary artenes were partially calcified and there was narrowing
of the right coronary artery The aorta was sclerotic and the abdominal
portion nigidly caletfied There was a shacply demarcated arca at the
antenior basal margin of the muddle lobe of the right lung which was the
site of a large cavity There were thrombi i many small vessels at the
Bulum of this Tobe The spleen as well as the bner contamned 4 number of
tiny caloified nodules A segment of ntestine about 40 cm long 1n the
region of the lower jejunum had a markedly stenosed lumen due to a deep
irregular ul which led the bowel B septa of mucosa
bridged this ulcer The prowmal hmb of this segment was difated and 1ts
muscle hypertrophied In the dilated portion there were irregular deep
ulcerations of the mucosa Some mesenteric nodes nearby contained small
firm nodules but no tubercles were seen on the serosal surfaces The distal
segment of thus imb was normal m appearance

Mucroscopically the region of the ulcerated lesions showed cascous
necrosts and there were tubercles as well 1 which acid fast bacillh were
statned It would appear then that the disease which was producing the
signs and symp! 11 this mdivdual was tuberculous ententis
SuMMARY Eight months before admission this 71 year old white
woman developed nausea vomiting and eptgastric discomfort after taking
solid food With reduced food intake she lost weight and grew weaker
and five months later noted the onset of dysphagia and mtermittent diar
thea She was cachectic and pale The tongue was red with marginal
papillary atrophy There was penpheral artenosclerosts pitting edema
impairment of vibratory perception and dimimished deep reflexes 1n the
lower extremities A macrocytic anemia without megaloblastic changes
the bone marrow was found The serum albumin level was low A leuko
cytosis with stuft to the left was present No cause was found for the ab
dominal complaints and the patient responded poorly to therapy which
included vitamun By She was discharged from the hospital at the end of
10 weeks but 6 weeks later returned with a productive cough signs at the
fight lung base and pam in the right chest She was semicomatose cachee

te and ed In the gast: I series a small dilated loop of
JeJunum was noted The vanous causes of macrocytic anemua were dxs‘
cussed The cachewa and the fe partial

obstruction as well as the finding of a small ditated jejunal loop were 1n
favor of benign stricture of the small mtestine possibly due to tuberculosis
as the basic lesion Autopsy revealed TUBERCULOUS ENTERITIS WITH
JETUNAL STRICTURE and partial obstruction
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(4403933 Admutted November 13, 1946
Died November 29, 1946)

Trs 58 year old white male was admutted because of abdomunal cramps
and persistent diarrhea Eight years prevsously, he developed epigastne
pas of a gnawing burming character which appeared two o three hours
after meals and were promptiy relteved by tood He had had these symp
toms smtermuttently for three years when he had an acute perforation of 3
peptic ulcer A duodenal ulcer was excised and a posterior gastroen'eros
tomy performed For the following year he got along well Four yeurs
before admission pawn began to recur In 1944 two years before admission
a severe gastromtestinal hemorrhage necessitated severat blood transfis
stons Then except for occasional bouts of diarrhea and abdommnal pus
Be felt well until two months before admussion, when he suddenty beg?
to have uncontrollable diarrhea There was extreme urgency as well 3>
mability to control the bowel movements Crampy pawns i the Tower
abdomen accompamed the diarrhea and undsgested food vas passed by
rectum within 5ix to eight hours after sngestion He lost weight sapudly
Three weeks before admission he developed edema of the ankles and fess
and felt weak and fatigued He averaged thurteen bowel morements pef
day The wramping pains began two or three hours aftes eating w thes E‘°‘;
of the hepatc flexure and moved along the course of the colon BEwe
movements gave considerable rekef of pam P
g’ggssmu EXAMINATION on admussion T 986 P 70 R 0B
The patient was chromcally 1l and cadaverc m appearasnce The 5“1‘;
was loose and wmelastic There was no lymph node enlargement The P“V‘L
reacted nommally There was complete edentia The fongue was nom?
The thyrord was not enlarged The lungs were clear to percusson 3‘;&
auscultation The heart was normal There was shght thickemng of 1
peripheral vessels The abd was distended There was a shght h"'?hﬁc
tion through the operative scar No tenderness of spasticity was poted s
liver and spleen were not enfarged There was no evidence of asci p
Pectal examunation was negatne There was moderate edema of the jow

legs Neurolog showed no at 1 et
COURSE IN TRE HOSPITAL  The patient was placed on a hugh Pj;’ye g
tugh-calone diet with vitamsn supp much of the fhece
gven intravenously i the form of prote hydrolysate and glucose im
were 1 slight elevations sn temp His stools decreas®
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number and duning the second week he went five days with no stool
passage reported The edema disappeared and except for occasional
vomuting he seemed to be 1mps g and was being prepared for op
when he suddenly died
LABORATORY DATA Red blood count was 4 37 million  hemoglobin
113 gm hematocnt 35 icterus index 2 sedimentation rate O leukocyte
count 9000 with 80%/ polymory lear cells 1% phils 17/
fymphocytes and 2% monocytes Smear showed shght hypochromia but
no other abnormalities Blood serologic test for syphilis negative Urine
examination normal

Blood nonprotein mitrogen was 29 mg / fasting blood sugar 72 mg ,
CO»combinmg power 237 mEq  chlorides 1079 mEq  serum albumm
281 gm 4 globuln 188 gm 4 cholesterol 70 mg / calclum 84 mg
Cephatin flocculation test was negative Prothrombin time 21 seconds
(Y of normal) Bromsulfalein test 15/ retention m 30 mmnutes Phenol
sulfonphthalern test showed 18% excretion 1n 15 munutes 32/ | hour §4
2hours total 58 4 Cultures of the stools showed no pathogemc organisms
No abnormal lesions were seen on gastroscopic or sigmoidoscopic examt
nations

Flat plate of the abdomen showed localized dilatation of the loops of
bowel on the right side of the ab On fl P it
was demonstrated that the stomach emptied itself through the stoma and
the pylorus The duodenal bulb was deformed There appeared to be a
fistulous communication between the small stestine and the large proba
bly the transverse colon on the mght side However this could not be
demonstrated 1n any of the films Banum appeared in the splenic flexure
at the end of three hours Extensne areas of the small intestine had an
abnormal appearance There was ewvidence of partial obstruction of the
small bowel Banum enema showed a normal large mtestine

DiscussioN The sequence of events 1n this case—the history of
duodenal ulcer with perforation excision and posterior gastroenter
ostomy followed by massive intestinal hemorrthage and then the de
velopment of persistent severe diarrhea and a demonstrable entero
colic fistula—seems superficially to leave little doubt as to the nature
of the patient s 1llness The obvious conclusion 1s that he developed
amarginal or jejunal ulcer which perforated into the transverse colon
His sudden death might have been due to sudden massive intestinal
hemorrhage or to a pul ry embolus since phlebothrombosis is
not infrequent 1n chromicallv 1!l bed ndden patients

However certain features lead one to believe that other possibil
thies must be considered The vomtus was never described as fecalin
character undigested food was said to have been obsersed in the
stool but only after 6 to 8 hours despite the fluoroscopic report no
passage of barium from the small to the large bowel could be demon
strated 1 any of the x ray films stnking x ray changes were noted
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only 1n the small bowel Such extensive and bizarre changes mn the
intestines are more likely the result of some mtrinsic disease rather
than of simple nutritional deficiency An added fact 1s that there was
evidence suggestive of involvement of the liver Nutritional deficiency
may have accounted for the very low blood cholesterol and the slight
retention of phenolsulfonphthalerm, but the possibility must be kept
m mind that the hiver mught be mvolved n some disease process
Thus could concetvably be a case of iadvertent gastro ileostomy but
the long time mterval after operation and the long pertod of freedom
from symptoms make 1t unlikely

Now 1f one chooses to 1gnore the obvious impheation of the
duodenal ulcer with all of the events which followed naturally 10 1ts
tramn what other conditions can be suggested? (See Table 27 for st
of causes of chronic diarrhea ) Specific diffuse lesions of the small
bowel are rare Tuberculosis may cause such lesions but usually only
1n the late stages when extensive pulmonary tuberculosis 1s present
There 1s no evidence to support the diagnosis of tuberculosts 1t this
case Granulomatous lesions which have been designated as regional
enteritis may on occasions be extensive and mvolve multiple areas of
the ileum and jejunum Relatively stenotic areas and loops of dilated
small bowel may be scen and a tender mass (or masses) 15 usually
present The diarrhea 1s usually not as severe as in this case and there
1s a low grade 1rregular fever which was not present here Dfficult
to distinguish from so called regional tleitss 15 disserninated lympho

Table 27  Causes of Chromic Diarrhea
1 Infections
A Dysentery
1 Bacillary
2 Amebic
Typhoud fever
Generalized nfection
Staphylococcal (toxmn)
Malania
Lymphogranuloma venereum
Mycobacterial
1 Local infection
dary to cavitary pull 'y

amMmmgaw

H Fung
I Other parasitic diseases

I Local non specific inflammatory diseases
A Regiomaliles
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B Ulcerative colitts
C Diverticulitis
D Extrmsic lesion with reflex diarrhea

Metabohe and chemical
A Chemucal potsons
1 Arsenic
2 Mercury
Cholmergic drugs
Hyperthyrordism
Addison s disease
Hypoparathyroidism
Dabetes (autonomic nervous system?)
Catharucs habitual
Uremic colitis
Intesunal lipodystrophy (Whipple s disease)
Amylodosis
Deficiency states
1 Achlothydre
2 Vitamin deficiencies

ReUo--mommuaw

¢ Pernicious anemia
L Chrome pancreatitis
M Bihiary obstruction

Neoplasms and granulomatous disease

A Carcinoma of colon or rectum

B Polyposis

C Hodgkm s disease Iymphosarcoma sarcoidosis
D Leukema

E Carcinoma of pancreas

F  Carcinoma of stomach

G Other

Other
A Circulatory
1 Chronic passive congestion
2 Portal obstruction
Allergy (food)
Emotional
Gastrocolic fistula
Partial obstruction
Inadvertent gastro iteostoray
Post gastrectomy
Connective ssue diseases
1 Penartenius nodosa
2 Systermuc lupus erythematosus

romMmgow
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sarcomatosts of the small bowel This may occur in the absence of
any other chinically recognizable lesion of the disease and would I
believe be expected to produce the type of X ray picture which was
demonstrated i the small intestine of this patient It 1s worth recall
ing that this man had occasional attacks of diarrhea and abdomunal
pam for over a year before the more severe mamfestations began
It 15 not inconcervable if the fluoroscopic impression was correct that
this type of leston could produce an enterocohic openmng and m addi
tion could explam the rather meager evidence suggestive of hepatic
mvolsement The final diagnosis 1s lymphosarcoma

CoMMENT In retrospect this man had complained of severe
weakness and had severe diarrhea of moderately long duration In
spite of the fact that reflexes were obtained on admussion 1t seems
entirely possible that his sudden death was associated with a potas
sium deficiency which was aggravated by the intravenous admunsstra
tion of saline and glucose without added potassium (Added 1954)

ANATOMICAL DIAGNOSIS {Autopsy No 20286)  History of gastro
enterostomy for duodenal ulcer § years before death Gastro tleostomy
20cm above ileocolic valve Stenosts of distal lumb at inastomosis Dilata
tion and hypertrophy of ileum 1bove anastomosis Generalized arteno:
sclerosis with arteriosclerotic aneurysm of abdominal aorta Scarrng of
left ventricular myocardum Central atrophy of liver Pleural scars i
apices of both lungs

The duodenum ended blindly in 1ts lower portion There wasa p
gastro enterostomy onfice completely healed and covered with smootlf
mucosa This led to a loop of gut the short end of which was thick walled
and dilated and the longer loop of which was normally debcate with 2
normal lumen There were scarring and adhestons about the outer surface
of the thickened portion of the loop of the anastomosis The sleocecal
region had been sutured The loop of 1leumn used was evidently the termmal
one for the anastomosis which was a side to side one at a level only 20
above the ileocecal valve The dilatation of the small bowel begn on the
proximal side of the anastomosss and extended throughout the abdomen
being filled with dilated loops

The cause of the sudden death was not clear althougl
the coronary artertes showed that they were markedly narrowed b
1n numerous places but nowhere occluded d
SUMMARY  Thus 58 year old man 8 years before admission de\clogca
a duodenal ulcer which perforated after three years was excised an .
gastro enterostomy was performed Four vears before admussion lez
recurred and 2 years later he had a massive gastromtestinal hcmorrfmm
He was then well except for occasional bouts of pain and dmrrhc&\u““" e
two months before entry when severe crampy pan and uncontro 4l .
drarrhea developed Examination revealed a chronicatly 1l cachectic M
who was edentulous and had abd | distentron There was ™

uckered

h examination of
y sclerosts
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anemta X ray showed a fistulons commumcauon between the small and
large bowel and evid of extensy of the small mtestsoe
With intravenous alimentation the diarrhea and edema improved greatly
Then he syddenly died 'The sequence of events scemed compatible with
a margmal ulcer vath deselopment of an eaterocohe fistula or madvertent
gastro ileostomy The course of the final sllness and the x ray findings
ratsed the question of a supenmposed d:seasc capable of producing dsffuse
myolvement of the small bowel Accord of

coma was made Autopsy revealed that an XNADVERTENT GASTRO~
LEOSTOMY had been performed and that ats stoma was only 20 cm above
the ileocecat valve




XXII

(4272477 Admutted October 24 1952 Died November24 1952)

Trs 68 year old diabetic entered the hospttal complainmng of loss of 20
pounds 1o weight and burning on urination for 2 months Previous exam:
nation had revealed an enlarged rubbery prostate with residual unne of
275m! so he was admutted for treatment of hrs drabetes and for a prosta
tectonty

His mother had died of diabetes His own diabetes had been d
101942 but he had not followed a spectal diet Durig the two years follo ¥
g the discovery of the diabetes he had had polydipsia polyphaga and
weakness and had lost 40 pounds in weight He had developed an mfection
of hus hand 1 1945 following which he becarne acidotic and was admitted
to the hospital for treatment At that ttme he had a normal temperature
The blood pressure was 160/90 Resprrations were deep and rapid CO
combiming power was 69 mEq /L and the blood sugar 478 mg /4 The
infected hand was incised and he was treated with penucilin At the hme of
discharge he was on a diet and taking regular msuln 20 units daily Hewas
followed until December 1949 after which he failed to return At that
time he was on a diet and was taking protamine zinc wsulin 8 umts datly
He returned 1n October 1952 complamning of weight loss of 20 Ibs and
dysurra He stated that he had been taking 10 units of protamnne jnsubm
daily
PHYSICAL EXAMINATION on admisston  Blood pressure was 150/100
There was evident weight loss The hver was palpable on¢ ﬁngexbread‘h
below the costal margin The prostate was greatly enlarged
LABORATORY DaTaA The urine contamed 4 plus sugar and an 0cc
sional white cell was seen on microscopic examinaiion The urok’gc‘:{
consultant found 275 m! of ressdual urine and thought the patient sho\:‘
haveap y Onad the nonp nitrogen was 35 mEE
sugar 293 mg % CQ; combiung power 27 mEq chlondes 101 m qz
Table 28 hsts the chemical findmngs and the wsulin dosages thfoughc“:
the patient s stay in hospital with other remarks on condition and 11e
ment
COURSE IN THE HOSPITAL  The patient s blood sugar reached normzl
levels and on November 5 under spmal anesthesia a penneal prostate
tgm}' was performed There was no difficulty dur;:lg 'h°] procedure 2F
the microscopte specimens revealed only prostatic hyperplasta

Following the gcperauon a !mnsfusm):xpof 500 mi of whole bloOdh‘l‘;’:
given It was noted on thus day that the patient had several shaking ¢

5§32

d
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Table 28 Chemical Findings
BLOOD FLUID

]

[

Date NPN Sugar CO, Chlorde jIﬂ Out Remarks
mg/ mg/ mEq mEq take put

102552 35 293 270 1010 1310 950 PZI 15 umts

10/28/52 240 2700 1350 PZI 15 unuts

10/29/52 208 3385 900 PZI15uncts CZI25 umits
10/30/52 220 3120 2300 PZI 25 ynuts

11/1/52 162 3630 2000 PZI 25 unuts

1f3/52 147 3330 2350 PZI 25 yuts

117552 Perinea] prostatectomny

done
11/6/52 255 2640 1400 PZI 25 umits Seyere

wound nfection 900 000
units pemcillin 1 gram
streptomycn

1178152 320 6500 1350 Severe acidoss PZI 35
units  Anttbiotic contin
ved Wound snll mfected

11/9/52 250 2965 2150 IZI 55 umts Pemucilin
900000 u Acidosts now
improving

1/10/52 57 262 258 945 3870 1670 Infecuon improvg, PZI
55 unuts  Perucillin 900

u

11111452 20 276 2965 2150 1ZI 55 uruts

111252 162 2790 1500 PZI 45 unuts  Perucillin
900 000 umts

11/13/52 104 2475 1800 PZI 35 umts

11/15/52 84 2530 2700 PZI 15 umts  Pervaillin
900 000 uruts

11752 130 2095 2250 PZI 0 Penicillin 900 000
u

1719/52 u7 2570 1975 PZL 0 Pemicilin 900 000
unts

11/20/52 2065 2950 PZ1O

1/21/52 1o glycosuria 3570 2700 Pen 900000 u PZIQ

11722452 5740 1675 Pen 900000u PZIO

11/23/52 5300 2000 Pen 900000 u PZIO

11424/52 PZIO

On November 7 serosangutnous flurd and air was expressed from the
masion On November 10 the patient was allowed to be up there was no
masional drainage and the unme was clear On November 11 a note was
made that 1t was difficult to understand that he had no sugar in his urme
at 700 AM while at 11 00 A M the test for sugar was 3 plus although
he was on a carefully controlled diet and was gettng mormung msuln It
was thought that he mught be recetving some food from outside the hospt
tal Dunng this period he was recewving about 35 units of protamine zinc
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msulin On November 13 1t was noted that the meiston was healing poorly
and showed a moderate dramage of pus On that day the urine sugar was
0 for the 24 hour peniod The following day the urine was found to have
25 to 40 white blood cells per hugh power field m an uncentnifuged spect
men and the wound was drammg purulent matenal The unie was foul
smelling and fecal contamination was suspected The blood sugar on
November 15 was 84 mg% A medical consultant saw the patient on
November 24 The chief findings of his exammation were recorded as
follows The patient has needed no msulin for several days He has been
vomiting  Following intravenous fluids on November 24 he suddenly
became unconscious and drooled with twitching of the eyes orbiculans
oculs and other ficial muscles Temperature was 102 Pulse 120 Respira
tions 16 They were deep and notsy He was comatose and responded only
slightly to painful sumult The neck was stiff Blood pressure was normal
Examimation of the extremmties revealed flaccidity on the left There was
ankle clonus bilaterally which was not well sustained The abdommnal
reflexes could not be elicited There was twitching of the left pectoral
muscles

It was thought that the patient had had a cerebral vascular accident wath
possibly a subarachnoid hemorrhage It was stated that the event might
be related to hypoglycemia The patient died a few hours later The blood
chemical examinations on the day of death were not made available to the
discusser Blood cultures were stenile

An ophthalmological consultant had seen the patient on November 21
for patn over the eyes and back of the head for four or five days Exam!
nation revealed attenuated retinal arteries with defimite arteriovenous dis
placement In areas adjomning the discs there were several white exudalc;‘
The snfenior vemns were dilated No hemorrhages were seen It was thoug
that these changes represented a drabetic retinttts and that the ocular pain
might be related to the very poor vision The onlv previous exammation
of the eyes was on October 25 At that time no hemorrhages of exudates
were scen Op October 24 op mtravenous pyelogram the renal and P5°t“;
soft tissue shadows were not remarkable After injection of the dye bol
kudneys were seen to function well The bladder was relatnely large 38
there was a large filling defect at 1ts base which represented prostate n
October 28 x ray of the chest showed the heart great vessels and bory
thorax were normal The lung fields were clear

DiIscussion For the first few davs after operation the pauel;:
made satisfactory progress The complication which led to Tis dcﬂlt
appears to have been associated with the latter portion of the pos .
operative pertod Several interesting developments took place durm&.
this portion of his sliness Eleven days before death 1t Was nolcd
that the surgical nciston was healing poorly and that 1fection ba
developed The urne became so foul smelling that fecal Conmmmz
tion through a fistula was suspected In the peniod after operati® X
comnciding with the development of the mfection the nsulin dos35
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necessary to mamtam reasonable controf of the diabetes mcreased
from about 25 units to 55 umts Even at this dosage the blood sugar
remamned well over 200 Between November 12 and November 17
there was a rapid decrease i the amount of wmsulin necessary and
afthough he recesved no nsuhn on November 17 the blood sugar
was 130 mg % and with no msubn on the following day it was 117
mg % After that no blood sugar determmnations were made but the
patient recerved no nsulin and did not develop glycosuna Then on
November 24 he suddenly became unconscious with evident central
nervous system dysfunction There seems httle doubt that dunng a
resistant mfectson which had at first made 1t necessary to inerease the
msulin dosage there was secondanly a marked change 15 carbohy

drate boltsm with amel of the duabetes To determune the
cause of this one must review the conditions which smulate the
effects of excess snsuln admimsstration of i which there 1s sudden
decrease in avatlablity of glucose (cf Table 29) Furst of all hepatic
disease may lead to hypoglycenmua as has been known since the
classic expersments of Mann and Bollman on extirpatian of the hiver
i the expertmental animal The conversion of glycogen to glucose
takes place mawly 1 this organ However Liver function must be
seniously deranged before hypoglycemia occurs  approvsmately 20
per cent of normally functionng hepatic tissue 1s sufficent (o prevent
hypoglycemxa n the resting state There was no chmcal indwation
that this patient had any extensive damage to his Iner Hypoghycema
wmay also be produced by a functioning tumor of the islet cells of the
pancreas Certamly there was ro indication m the preoperative perod
that this man had had any such disturbance In fact the reverse was
true as he had had the elassic chinwcal picture of diabetes metlitus for
10 years It would seem therefore that this diagnosts also can be
readly excluded The actvity of hexokinase 18 apparently responstble
for the conversion of glucose to glucose 6-phosphate This reaction
1s subject fo the influence of several hormones Insuhin is necessary
for the reaction but the reaction 1s apparently controlled by an in

hubitor 1n the antenior pitustary Lack of antertor ptmtary whibitor
and Likewsse lack of certain adrenal cortical substances wilt enhance
the rate of the reaction and produce the effects of excess msulin
admmstration These effects have been studied extensnvely in the ex

pertmental anumal It was shown by Houssay in 1924 that remosal
of the ptuttary gland from the dog the amimal s 1ty

fo msubn In 1930 he found that when toads and dogs in which
dabetes had been produced by pancreatectomy were subjected to hy
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Table 29 Causes of Hypoglycemua (modified after Conn and Loeb)

I Tunctional hypoglycema

Increased slet cell function

Anterior pitmtary or adrenocortical hypofunction
During pregnancy and lactation
Idiopathic

After dunlung denatured alcohol (Smoke)
Secondary to hepatic disease

A Diffuse hepato-cellular involvement
Carcinoma

a Secondary

b Primary

Congestive heart failure

Acute hepatitts

Glycogen disease

Duffuse cholangitis

Cirthosts of the hiver

a Laennecs

b Bilary

Towc hepatitis due to chemrcal agents
Fatty mfiltration

y to hypophy

Due to chromophobe adenoma

Compression or 1nvaston by tumors cysts wflammatory Jesions grand

lomatous disease

Infectron abscess formation

Atrophy
dary to

Tuberculoss

Atrophy of undetermtned cause

Bilateral hemorrhage 1n disease assacated with hemorrhagie phenomen

Neoplastic nvasion

Amyloid disease

V Hypothyroidism

VI Secondary to disease of the mervous system hypothalamic mvasion or
destruction

=
mgaw»

ETRNRIN —
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(anterior lobe)
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pophysectomy the seventy of the diabetes was greatly dimmshed It
1936, Long and Lukens d rated that diabetes produced by pat
createctomy 1n the cat could be attenuated by removal of the adrenal
cortex

Thyroidectomy will reduce the degree of glcose and mtrogen
excretion i the depancreatized animal but does not nfluence suf
vival to the same extent as removal of the anterior pitwmtary of the
adrenal cortex Removal of the gonads the posterior pitwtary of
the adrenal medulla has no effect on the diabetes The present patient
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exhbited no evidence of acute adrenocortical insufficrency This rase
condition 1s almost mvariably accompanied by rapid development of
severe peripheral crrculatory collapse which certainly was not present
during the last few days of hfe It 15 well known that i human sub
Jects under appropriate, citcumstances there may be sudden develop
ment of acute anterior pituttary il y In 1914 § de
scribed an autopsy on a woman with a hstory of puerperal sepsis
who developed cachexta and gonadal defictency A fibrosed prtuntary
body was found which he attributed to a septic embolsm which had
oceurred in the postpuerperal period Sheehan described fresh mfarcts
1 the anterior pitwtary of women dying from collapse and hemor
thage at childbirth He suggested postpartum necrosss as a name for
these lesions A patient presented at one of our conferences 1 1946
had a chronic stenosing regronal lettis complicated by hypoglycemia
She was found to have focal necrosis of the pitwitary gland Cer
tamly the sudden amelioration of the diabetes m the present case
mught be due to acute mnfarction of the anterior pitmtary perhaps
as a result of vascular thrombosis This might furnsh an explanation
for the pam over the eyes and 1 the back of the head which were
described 1n the ophthalmologrcal note The definite retinal arterio
sclerosis suggests that the thrombosis may have occurred mn a scle
rotic vessel In view of the severe postoperative imfection there 1s also
the possibility of a septic embolus as postulated by Simmons The
rapid develop ofa state with evidences of hermpleg
ﬂaccxdny of the muscles and stiffness of the neck suggests that this
patient may also have had a cerebral hemorthage However these
mamfestations are completely compatible with the nervous system
dysfunction that may result from severe hypoglycerma

ANATOMICAL DIAGNOSIS (Autop y No 24014} History of diabetes

mellitus with termnal hypoglycemsa Hyaline islands of Langerhans and
atrophy of p Ar 1 s especsally of coronary artencs
Hypertrophy of bladder chromc cystitis subacute abscess at operative
site Focal scars and chronic inflammation kidneys Abscess with r:ccrosns
of anterior lobe of hvpopt Purulent gits and ep
emphysema Glycogen in iver cell nucler

“The amelioratson of the diabetes mellitus and the terminal hypoglycerma
(blood sugar on the day of death was 32 mg "/Q——mi“onn.iuon not :n:\ll:l‘b]c
to the discusser prior to the confe were exp by the F
necrosis of the antenor lobe of the hypophysts There were large abscesses
in this area from which staphylococer and streptococe: were cultured
There was no evidence of a septic infarct 2nd no evidence of extension of
wfection from a neighbonng area It seemed Likely that the leston was the
result of a blood borne infection from the operative site
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SUMMARY This 68 year old white male who had had diabetes mellitus
for ten years entered the hospital for a pr 1y Inthe postop
peniod he developed a wound mfection which did not respond to antibiotic
therapy and led to an mcreased need for msulin Suddenly there was
amelioration of the diabetes but the patient became comatose Signs of
severe central nervous system dysfunction appeated and he died It was
postulated that the terminal episode was due to hypoglycemia and that
the change 1 carbohydrate metabolism was secondary to infarction of the
anterior lobe of the pituitary gland INECROSIS OF THE ANTERIOR HY
POPHYSIS DUE TO MULTIPLE ABSCESSES was found at autopsy
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(4441345 Admitted November 2 1947
Died November 22 1947)

THIS 46 year old wiite woman complained of loss of weight anemua
bd 1d fort and generalized fatigue of four months duration
She had a tonsillectomy 6 years prnior to admussion following repeated
sore throats There was complete edentia for 8 years

Six years before adoussion she developed pamn localized to the knee
jounts ‘ankles shoulders elbows wrists and fingers and accompani®d by
swelhing and redness of the jomts She was afebnle Three years latcl\she
recenved two njections of a gold salt In September 1946 she wenl to
Flonda where she remaimed until May 1947 Dunng this time the pains
disappeared and she was free of symptoms except for some contracture
at both etbows and hmmitation of movement of the fingers In May 1947
she developed anorexta and generahzed fatigue She lost weight rapudly
and in July 1947 began to have daily elevation n temperature which
sometimes rose to 104 or 105 1n the aftemoon On several occasions
she had chilly sensations lasting 10 or 15 minutes In August 1947 she
was found to have anemia with leukopenia She had intermittent episodes
fort butx ray revealed only a diserticulum

ofepig:
of the duodenum
PHYSICAL EXAMINATION on adnussion T 1004 P 110 R 20 BP
110/78
The patient was very emaciated and weak There was generalized lymph

node enlargement the nodes fecling rubbery and dicrete There were
typical findings of rheumatoid arthntis in the hands with ulnar deviation
of the fingers a sclerodermatous appearance of the skin and atrophy of
the muscles There was also a generalized muscular atrophy The pupils
reacted normally visual fields were intact ophthalmoscopic examination
revealed no abnormalities There were ulcers on the soft palate The
thyroid was normal The lung bases descended poorly and inconstant
coarse rales were heard at the left base The heart was shghtly enlarged to
the left The aortic second sound was accentuated and there was a coarse
systolic murmur heard at the base To the left of the sternum there was a
pencardial fnction rub A protodiastolic gallop was heard at the apex The
liver was percussed 2 fingerbreadths below the costal margin in the md

lavicular line In the epig: there was tend on pressure and a
mass which was thought to be the Iner The spleen could not be palpated
There was edema of the ankles The decp tendon reflexes were cqual and
active

539
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COURSE IN THE HOSPITAL ~ The temperature rose to 101 or 102 each
day Duning the first week she recetved three transfusions and had a pyrexal
reaction following each Her temperature was lower dunng the second
week but later rose at times to 104° Rales appeared at the right lung base
and she was placed on perucitln for three days Her temperature fell to
normal for one day and pemcillin was discontinued Because of the
pencardial friction rub and enlargement of the heart a pencardul para
centests was attempted but was not successful She showed no signs of
penicardial tamponade and the venous pressure was only slightly elevated
On November 13 she had a Jacksomsan type of convulsion with deviation
of the eyes to the left winking of the left id and generalized facial twitch
g with clonic movements of the left arm and leg She had several such
episodes without residual neurological changes until November 18 when
she became comatose and developed a left hemuparesis There was bilateral
papiliedema and deviation of the eyes to the left She did not regam con
sclousness
LABORATORY DATA Blood serologc test for syphilis was negative
Hemoglobm 8 gm  hematoent 32 icterus index 6 sedimentation m:e
35 mm per hour Leukocyte count was 3 700 with 18% myelocytes 604
Juvenile neutrophils 19/ segmented neutrophils 53% lymphocytes 4
monocytes Two nucleated red blood cells were seen per 100 white cells
Platelet count 200000 reticulocyte count 1 5% The urine showed a
specific gravity of 1020 and a trate of albumin No red cells whnte cells
or casts were scen Blood nonprotem mitrogen 28 mg 3 later rose to
57 mg /4 serum albumm 23 gm & and serum globuln 4 5 gm 7 phos
phorus 21 mg¥ calem 97 mg% thymol turbsdity test 28 umits
cephalin flocculation 4 plus

Phenolsulfonphthalemn excretion 1n two hours was 454 Urea clearance
was 43% and 484 of normal standard clearance The stool showed
positive gualac test no ova or parasites were found

Agglutination tests for typhoid paratyphord brucella and profets
were negative Numerous gastric washings and sputum tions were
negative for tubercle bacilli Tuberculin tests (st and 2nd strength PPD)
were neganve

Lumbar puncture done on November 13 showed imitial pressure %
mm  normal dynamics No cells were found Smear and culture WeIe
negative Protemn was 50 mg % Electrocardiogram showed a rate of 115h
waves of low amplitude T waves were flat Changes were compatible Wil
the diagnosis of pencarditis

X rays of the chest on November 2 showed increase n cardiac drameter
both to the right and to the left with aortic tortuosity and widening €08
gesuve changes were promment 1n both hilar areas extending out mt;’
both lung fields On November 3 routine films of the skull were normal
Banum enema was negative Gastromtestmal seres on November
showed no lesions

DiscuUssioN In this case one 15 presented with a clmical p(ctusf:
having so many manifestattons that it 15 difficult to find one dise&
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which will satisfactorly explain them all The crucial pomt 1s to
decide whether the acute 1illness which began 1 late 1947 and con
tinued to her death was a separate entity or whether 1t was only
part of a single disease process which had its onset several years
previously with the polyarthntis If we assume first that one disease
will account for all of the features two possible diagnoses seem
worthy of serious consideration

S Tupus eryth occurs frequently 1n white females
mn mddle lfe This disease may begm with the classic picture of
th darthntis R and exacerbations 1n the jomnt mam

festations may occur over a pertod of several vears before any other
signs appear High spiking fever may occur and 1 some cases may
be the first and the only mamifestation of systemuc lupus for many
months Anorexia and abdominal pam are common manifestations
and anemia and leuhopemnia with an abnormal myelocytic picture may
also be observed The occurrence of serous membrane mvolvement
15 well known and the combmation of polvarthntis pericarditis with
effuston and pleunisy points strongly to systemue lupus In appro
mately half of the cases the 1llness runs its entire course without there
being any cutaneous mvolvement In the present case the focal con
vulsions and hemuplegia which led to a chimcal diagnosis of bram
tumor mught have been due to hemorrhage Ths type of cerebral dys
function 1s seen 1 a significant number of patients with Iupus ery
thematosus Renalinvolvement is of course common in this disease

The second disease to be considered 15 subacute bactenal endo
cardiis Suppose that 1n the summer of 1947 bactera became 1m
planted on a heart valve previously damaged by rheumatic disease
or even by lupus erythematosus The anemia loss of weight fever
the intracranal episode and the evidence of renal involvement would
all then find a very reasonable explanation The absence of petechiae
and of clubbing of the fingers and splenomegaly does not exclude
this diagnosis The fever did seemingly subside on penicillin but was
100 1rregular from then on to make this a telling obsenvation Pent
cardial effusion may occur m the course of bacterial endocarditis and
1n the absence of cardiac farlure 1s more frequent than a large um
fateral pleural effusion No blood cultures were made

If one considers that the patient had rheumatoid arthritis which
became comphicated by a second disease then what diagnoses must
be considered? The most Likely possibilities would seem to be either
an nf such as tuberculogs or brucellosis or one of the lym

phoma group of discases
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Tuberculosts mught well explain the mnvolvement of the pericardium
and the pleura If the tuberculosis were dissenunated this degree of
fever would not be unusual The anemia mught be attributable to an
assocrated nutritional deficiency resulting from a long standmg febrile
illness with anorexia and marked loss of weight One would have to
account for the cerebral episode on the basts of a tuberculoma m the
cottex of the right motor area, multiple lesions mught explam the
signs of mcreasmng intracranial pressure with loss of consciousness
Numerous gastric washings were done but no tubercle bacilli could
be found and tests with first and second strength punfied protem
dernvative were negative

There 1s no real bass for further consideration of the possibility
of chronic bruceliosis It s concevable that some type of lymphoma
1nvaded the pleura pericardium and itracranial structures There
was slight generalized lymph node enlargement but the spleen was
not enlarged The evidence m favor of lymphoma 1s so meager that
this possibihty may be dismssed

T cannot escape the impression that the final intracramal episode
was on a vascular basis If one then looks at the entire sequence of
events including the synovial mamifestations one has a picture which
can be most satisfactonly accounted for by a diagnosis of systemic
lupus erythematosus
ANATOMICAL DIAGNOSIS (Autopsy No 20921) History of rheuma
tord arthntis D, d lupus ervth Necrosis of collagen
with overlymg fibrmous thrombus at base of mitral valve Foct of collagen
d 1on with d infl -y cells in myocardinm and about
esophagus Perrartenal fibrosis in spleen Hyaline massesin renal glomer“]-‘
Organized and fresh pleuritss and penicarditis Anaphylactord pneumonttis
Fibrinoid degeneration of walls of artenes in stomach and bladder with
aneurysm formation Intracerebral and subdural hemorrhage left occipta
lobe History of anema Central atrophy and congestion i Liver Fat 1t
penportal liver cells Duodenal diverticulum

The epicardial surface was thickened by gray fibrous tissue and super
ficral fibrin deposit There was a small nodular thickening of the free margit
of the mutral valve The pleural surfaces were everywhere thickened with
fibrous adhestons over which many fibrinous deposits were found The
bladder was contracted and 1ts mucosa rased by edematous ‘hemorrhagi®
folds several of which appeared to be superficially ulcerated There was a
pressute cone at the base of the cerebellum In the nght occxpml Tobe
there was a lacge ragged hole 1n the bramn filled with blood clot and tbe
surrounding bram tissue was infiltrated with hemorrhage

Microscopically lestons were found which were typtcal of systemic lupst
erythematosus There were foc of collagen degeneration with assocmlct
snflammatory cells m the myocardium and 1n the connective tissue abo
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the esophugus as well The spleen showed the penartenal fibross character
1stic of lupus and there were necrotic hyalme loops 1n the glomerul of the
kidneys There were orgamized and fresh pencarditis and pleuritis The
lungs showed lesions suggestive of anaphylactord pneumonitis In the
stomach and mn the bladder there were artertes with completely necrotic
walls which appeared smudgy or fibrmoid Several of these affected artenies
1n the stomach showed walls which had given way with the formation of
aneurysms Aneurysmal formation m the arterial lestons of lupus 1s uncom
mon It was possible that the hemorrhage 1n the bram resulted from the
rupture of a small aneurysm stmilar to those m the stomach

SumMary This 46 year old white woman had arthritis of the rheuma
toud type six years before death Frve months before demise she developed
fever loss of weight faugue and abdominal discomfort and was found
to have anemia and leukopenta Examunation showed fever loss of
weight asthema generalized lymph node enlargement rheumatord de
formities 1 the hands with perarticular muscular atrophy and sclero
derma like changes m the skin soft palate ulcerations cardiomegaly with
a systolic murmur pencardial fnction rub and protodiastolic gallop
thythm hepatomegaly and peripheral edema She contimued to run fever
and had Jacksoman convulsions She became comatose and developed a
left hemparesis Laboratory studies showed anemia leukopema with 18
per cent myelocytes and nucleated red cells 1n the smear hyperglobulin
emia and later Tubercul b bactenal endocard;
and systemic Tupus erytk were d as possible

for this illness A diagnosts of SYSTEMIC LUPUS ERYTHEMATOSUS seemed
to afford the most satisfactory explanation of the entire illness At autopsy
this proved to be the correct diagnosis
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Tuberculosis might well explain the involvement of the pericardium
and the pleura If the tuberculosis were d ted this degree of
fever would not be unusual The anema mught be attributable to an
associated nutritional deficiency resulting from a long standing febrile
illness with anorevia and marked loss of weight One would have to
account for the cerebral episode on the basis of a tuberculoma i the
cortex of the right motor area multiple lesions mght explam the
signs of increasing intracramal pressure with loss of consciousness
Numerous gastric washings were done but no tubercle bacillt coutd
be found and tests with first and second strength purified protem
derivative were negative

There 1s no real basis for further consideration of the possibility
of chromc brucellosis It 1s conceivable that some type of lymphoma
nvaded the pleura, pericardium and intracramal structures There
was slight generalized lymph node enlargement but the spleen was
not enlarged The evidence 1n favor of lymphoma 1s so meager that
this possibility may be dismissed

I cannot escape the impression that the final sntracranial episode
was on a vascular basis If one then looks at the entire sequence of
events including the synovial manifestations one has a picture which
can be most satisfactorily accounted for by a diagnosis of systemiC
lupus erythematosus

ANATOMICAL DIAGNOSIS (Autopsy No 20921) History of theuma

toid arthrtis D d lupus eryth Necrosts of collagen
with overlying fibrinous thrombus at base of mitral valve Foct of collagen
d with d mfl 'y cells 1n myocardium and about

esophagus Periartenal fibrosss in spleen Hyaline masses in renal glomerult
Organuzed and fresh pleunitis and pericarditis Anaphylactoid pneumontis
Fibrinoid degeneration of walls of arteries i stomach and bladder with
aneurysm formation Intracerebral and subdural hemorrhage left ocaiptal
lobe History of anemia Central atrophy and congestion m liver Fat
periportal Liver cells Duodenal diverticulum

The epicardial surface was thickened by gray fibrous tissue and super
ficial fibrin depostt There was a small nodular thickening of the free mi"g‘:
of the mitral valve The pleural surfaces were everywhere thickened Wit
fibrous adhestons over which many fibrious depostts were found The
bladder was contracted and 1ts mucosa raised by edematous hemorrhagi
folds several of which appeared to be superficrally ulcerated There Wlﬂsb:
pressure cone at the base of the cerebellum In the nght ocuPmﬂdohc
there %as a large ragged hole in the brawn filled with blood clot aod ¥
surrounding brain tissue was infiltrated with hemorrhage Lupus

Microscopically lestons were found which were typical of systemie u}zc
erythematosus There were foci of collagen degeneration with assocl;o "

1 y cells 1n the my d and m the connective tissue
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nauseated vonuted frequently was restless was often disorented at mght
and became drowster as her uremia mcreased Durng the last 10 days she
was treated with streptomyein and pentcillin. which had no apparent effect
Dunng the third week a blotchy eruption appeared over the face This had
a butterfly distnibution across the malar eminences and the bndge of her
nose The lesions consisted of small areas of ecchymosis under the skin
She developed a compunctivitis with several subconjunctival hemorrhages
Duning the last two weeks this eruption gradually subsided
LABORATORY DATA Blood serologic test for syphilis was negative
Hemoglobin was 11 gm rate 40 mm per hour hematocnt
38 Leukocyte count was 10 200 with 1% myelocytes 3/ juvemle neutro
phils 74 4 segmented neutrophils 1% eosmophuls 18 lymphocytes and
3/ monocytes Exammation of the smear showed no abnormalities
Platelets were adequate 1 number Blood calerum was 8 8 mg / phos
phorus 7 mg / chlonides 105 mEq €O, combmung capacity 24 mEq
total serum protein 54 gm 4, with 26 gm / of globuln cholesteral 158
mg / The p 1n nitrogen on ad was 62 mg 4 on March 28
87mg / and on Apnl 21 160 mg /

Stool guziac posttive on admission subsequently was gudtac negative
Specific gravity of the urine fluctuated between 1 008 and 1018 with large
amounts of albumin Sediment showed mnumerable white blood cells
many red blood cells and numerous granular and hyalme casts Unine cul
ture showed Escherichia col Blood cultures taken on several occasions
showed no growth at the end of 7 days

Tests of renal function showed 16 per cent excretion of phenolsulfon
phthalemn 1n 2 hours Ure clearance was 6/ of normal 1n the first spec
men and 7/ 1 the second

Tubercubn tests were negative X ray of the chest showed an enlarged
heart with 1n the puk area The esoph was not dis
placed by the left auricle

Discussion The central feature of this disease picture was the
apparent diffuse renal tnvolvement with rapidly progressive symp
tomatic uremia The urine contamed a large amount of albumin and
cellular The d 1c possibil to be con

sidered are

(1) Artenolosclerotic renal disease

(2) Amylordosis

(3) Glomerulonephntis

(4 Collagen vascular disease (systemc lupus erythematosus)

(5) (Embolic} Nephritis d with 1 endocard

There 15 little to suggest that this patient had artenolosclerotic
nephniis There was no hypertension during her hospital stay and
the eye grounds did mot indicate that her pre admission episodes
were due to hypertensive encephalopathy The temporary 11se 1o §ys
tolic blood pressure seems most likely to have been a secondary
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mamfestation associated with the agitated state and convulsive ¢
sodes There seems to be no indication that these were episodes
paroxysmal hypertension such as one sees with pheochromocytor

There 1> nothing here to suggest primary amylodosis The I
and spleen were not enlarged This rare syndrome 15 difficult to
clude with finality but T have never known 1t to develop 1 suc}
setting with such a ripudly progressive tllness as this patient had

The next possibility 1s glomerulonephritis On first considerati
this seems to be an outstanding probability but there are certain fe
tures which make 1t unlikely Persistent fever without obyious loc
1nfection would be upusual In the terminal weeks absence of hvpe
tension  the relatively high specific gravity of the urine 1n the presen
of urenua the marked albummuna and hematuria are somewh:
agamst thus diagnosis Moreover the Joint pains and valvular lesio
would have to be explained on some other basis Glomerulonephnts
and rheumatse fever are not commonly encountered 1n the sam
patient

The peculiar features of ths case suggest that the patient had erthe
lupus erythematosus or subacute bactertal endocarditis It may be
difficult to distinguish between the two

Itis relatively easy to Trecognize systemic lupus ervthematosus when
the patient shows all of the characteristic mamfestations including
fe\er arthritis cutaneous leSlOﬂS sterile effusion 1 serous cavities
and a picture of chronic nephritis However the course of the disease
18 characterized by fluctuations 1n the degree of activity which may
be great at times foliowed by periods of relative freedom from symp
toms In the recrudescences the active lesions may be confined to
relatively restricted areas In one attack the only manifestations may
be fever and a pleural effusion whereas n another the important
abnormahty may be a pericardial effuston and 1n still another the
cutaneous manifestations may be quite promment In this way the
disease picture only unfolds over a penod of years, and the patients
may be seen 1n several exacerbations before enough perspective car
be gamned to make the diagnosis obvious Fever 1s almost unnersally
present as 1s arthnitis at some stage The location of the cutanc&:ll:s
lestons m this case was very suggestive but the appearance of z
lesions was not diagnostic "Rarely does the endocarditis of I?P;’
present such striking climical evidence of valvular disease particul Mty
of the aortic vilve The renal manifestations in this case are q;“‘:
compatible with this diagnosis but rarely s the serum glob“h]“ bcs:b
3 gm % 1n patients with active disease Lestons of the cerebral ves
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are quite common  and convulsions not mfrequent In this case bott
the tendency to leukopema and the progressive anemta are compat
1ble with Tupus but the anemua may have been secondary to the
progressive azotema

Four features 1n combination are necessary to make an unequivocal
diagnosis of subacute bactenal endocarditis (1) valvular defect or
congemital lesion (2) febrile course (3) embolic phenomenon  (4)
posttwve blood cultures Renal involvement leading to uremua 1s not
uncommon and there 15 usually no associated rise 1n blood pressure
The sterility of the blood cultures does not rule out the possibihity of
bactenial endocarditis 1n this case for two reasons (1) The cultures
wete not retained and examuned for a long enough period Not infre
quently orgamisms will not grow out 1n detectable numbers for two
or three weeks, and 1n this case the cultures were reported negative
after only seven days (2) This patient received penscilin When this
happens the blood may be sterilized and the diagnosts 1s made very
difficult There 15 evidence that nephrifis may be more common 1
patients 1n a bactena free stage of this disease Petechiae are less
frequent but 1t 1s concervable that the conjunctival lesions and the
purpuric facial lesions were. of embolic otigin The amount of penicil
Iin given this patrent 1n the terminal phase of the illness was msufft
cient to constitute a therapeutic test of any diagnostic value The
almost certain presence of rheumatic heart disease 15 the most telling
finding 1n the differential diagnosis This leads me to conclude that
the patient had rheumatic endocard b

15 and glomerulonephnty

ANATOMICAL D1AGNOSIS (Autopsy No 21764) Subacute glomerulo
nephritis Pulmonary subcutaneous and generatized uissue edema History
ofuremia coma and butterfly rash Splenomegaly with penartenal fibrosis
Scarning of mitral and aortic valves Round cell foct 1n epiardium and
striated muscle Lupus erythematosus disseminatus(?) Chronic pyelitis
and eystiis Myomata utert

The nght ventnicle was thicker than normal and the left ventricle was
also slightly hypertrophied The left auncle had a distinctly thickened wall
There was a thick fibrous nidge on the line of closure of the antenior mutral
leaflet One or two of the chordae tendineae were thickened The aortic
valve was scarred and there was fibrous thickening of each leaflet Both
valves were judged to be incompetent The spleen was definitely enlarged
The kidneys were Jarger than notmal and had thin capsules which stapped
easily The cut surface showed a pale wide cortex in which the striations
were difficult to make out

Microscopically there was a most extreme glomerufonephntis with
virtually every nephron involved The glomerular lesions were faurly acute
with intercapiilary cells scarning and epithelal erescents blocking Bow
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mans capsular spaces The tubular epithellum was filled with coltod
droplets The lesion suggestive of lupus erythematosus was 1n the spleen
where there were numerous areas of penartenal fibrosis The valvular
thickening in the heart as well as the mimmal penvascular scarnng might
well be related to childhood rheumatic disease

SUMMARY This 28 year old Negro female had a hustory of rheumatic
fever in childhood Eight years before death she had a depression requining
hospitalization Three years before entry there was bilateral lower abdom
nal pam anemia and leukopenia The termunal iliness was characterized
by fever productive cough chest pam facial edema headache vomiting
and convulsions with hypertension Examunation revealed fever coma
cardiomegaly systolic and diastolic murmurs penipheral signs of aortic
msufficiency and edema She was uremic and developed anemia and a
purpuric eruption of butterfly distributton on the face There was atbum

nuna pyuria hematuria and cylindruria with markedly reduced phenol

sulfonphthalein excretion The central feature of the picture was the renal
msufficiency with the changes charactenistic of diffuse kidney mvolvement

The strong clinrcal evidence of aortic insuffiency led to a diagnosis of
rheumatic fever and glomerulonephritis Lestons suggestive of SYSTEMIC
LUPUS ERYTHEMATOSUS were found at autopsy although the kidney
showed typical GI OMERULONEPHRITIS, and there was CHRONIC RHEU

MATIC VALVULITIS
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(#363666 1st Admstted September 24 1945 to October 2 1945
Re adnutted October 18 1945 Died November 1 1945)

Tuis 48 year old Jewish pamter on hus first admission complained of diar
thea and abdominal cramps of 2 years duration and of progressive loss
of vision worse during the previous 6 months

Two years before while working as a pamter he was sezed with
abdominal cramps and diarchea After that he had frequent attacks of
diarrhea lasting from 2 to 7 days duning which time he would have 10 to
12 loose stools a day There was mild crampy pain mainly 1n the lower left
quadrant aggravated by drinking or eating He recenved a vanety of med;
cations with no improvement Frequently he was nauseated and had periods
of vonuting Duting the year before admission he had shortness of breath
and swelling of the ankles He complained at times of a burming sensation
beneath the stetnum For a year he had hid urticanal lesions following
mngestion of certain foods For six months he had noted that the vision
the night eye had failed considerably During the two years he bad lost 23
pounds 1n weight He drank a quart of whiskey and 12 bottles of beer
every weekend
PHYSICAL EXAMINATION on first admission T 986 P 66 R 24
BP 142/80

The patent showed signs of weight loss The fingers and toes were
markedly clubbed A cataract was noted in the right eye The fundi could
not be clearly visualized The pupals reacted uormally All teeth were muss
g The tonsils were small There was no lymph node enlarpement The
thyroid was normal A few wheezes were beard at the end of mspiration
over the left chest The heart was not enlarged The apical impulse was not
visible or palpable The heart sounds were clear no murmurs were heard
the thythm was regular The peripheral vessels were sclerotic The abdo-
men was flat No organs or masses were made out There were internal
hemorrhotds The prostate was not enlarged The reflexes were equat and
active
LABORATORY DATA The serologie test for syphilis was negative The
hemogram showed red blood cells 4 mullion hemoglobin 10 Sgm  hemato-
ent 32 icterus index normal sedimentation rate 25 mm per hour Smear
showed microcytic and hyp cells Total leukocy
count was 4 960 with 10, juenile neutrophls 503 segmented neutro-
phils 2/ eosnophuls 36,7 lymphocytes and 2/ monocytes Stools were
soft brown and contamned no blood or parasites Bactenologieal examuna
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tion of the stools revealed no pathogenic orgamsms  Unine was normal
except for an occasonal white Blood cell 1n the sediment X rays of the
ga Wl tract or September 29 were normal except that at the end
of 5 hours the termal ileum appeared to be deformed and somewhat
constricted suggestng the presence of an flammatory process Banum
encma showed 2 normal large ntestine

CoursE 1N THE HoSPITAL  The patient seemed 10 smprove as far as
Ius diarrhea and abdommnal crasps were concerned He was very nerious
and had three to four stools a day He was discharged on Qctober 2 Frnal
diagnosis on that admusston was arteposclerosis chrome alcoholsm and
diarshea of unknown cause

SUBSEQUENT COURSE The patient was admutted again on October 18
at which trme he stated that 6 days previously he had awakened vath 2
sharp pam i the back between the shoulder blades The patn was constant
dull and persisted for 3 days The day of adrussion he had nausea and

vomsting
PHYSICAL EXAMINATION on second admission T2 PEORD
BP 118/85

The patient was tung normally were noted over both

ankles and there was angroneurotic edema of the nght hand and forearm
The lungs were clear 1o percussion and auscultatton The heart sounds
were fant The pulses wese equal and regular but weak There was genera!
\zed abdomunal soreness Otherwise the physical exammation was the samé
as on the previous adnussion

LABORATORY DATA Blood calcrum was 93 mg% phosphorus 43
mg /, phosphatase activiy 3} umts Refractive ndex showed 72 gm of
protem 1 the serum Unc acid was 53 mg % Banum enemma of Ogtobet
23 demonstrated no orgamc lesion In the gaslrom!cstmal senes st e
hours there was some retention in the stomach and the barum was distrb-
uted through the entire small mtestine showing evidence of segmentation
X ray of the chest revealed sormal heart and aoria The tungs were clear
"Fhe lower spime appeared normal i the < ray X ray of the left bap sevea
hypertrophic arthnitis it sclerosts of the snfenor porder of the acetabulum
and some early cystic change about it A second gastromtesnnal senes doné
on October 25 demonsirated some deformity of the smalt bowel though;
to mdicate a low grade nflammatory leson The tuberculin test (20
strength PPD) was posttne Hemogeam showed red blood cells § 4 mulliod
b lobin {28 gm h 42 acterus sndex 3 scdimentation T8
8 o per hour Total leukocyte count was § 300 with 1/ m)ﬂ“Y‘;,,’
9, yvenrle neutrophils 54/ segmented neutrophuls 2, eosnoptis 5%
monocytes and 39, Jymph Stool showed ne bIO
and o parasites were found One unne examination showed 12 red bl ¢
cells and 35 whate blood ¢ells per tugh power field as wellas 2 mcgo
albumin An electrocardiogram taken OfL October 19 was pormat SiB
meidoscopy on October 24 showed no lesions

COURSE IN THE HoSPITAL  The patient often comptamed of cm:’?{
abdominal pains readily relieved by atropme 1t was the opmson B2
had regonal slesus At 10 A 3t ou November 1 be complsmcd to the ¥
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that he was having one of s nervous attacks He was gasping for breath
holdmg hus hands over hus abdomen The pulse could not be obtamed He
rapidly became eyanotic the blood pressure became unobtamable and he
died There was no complamt of pait

DISCUSSION A strikang feature of this case 15 the contrast be
1ween the numerous complasnts over the two year penod and the
sparsity of objective findings during the two hospstal admusstons Let
us kist the complamts and signs noted so that we might pick some
substantial finding about which the analysis of the case can be built
attacks of crampy abdomsnal pata with disrchea 20 pound weight
loss attack of patn between scapulas swelling of rght forearm wrist
hand and nght ankle urticanial eruptions episodes of shortness of
breath and burming beneath the upper sternum low grade fever
clubbed fingers and toes ecchymotic lesions over the ankles and
finally anxety attacks one of which preceded bis sudden coltapse and
unexpected death

First let us examune the possible causes of acqusred symmetsical
clubbimg of the fingers and toes as fisted m Table 30 By far the
majonty of cases are assoctated with some chromic disease of the
respiratory tract for which there was no evidence 1 this case—aer
tamnly not for one which could explam the chromc diarrhea

Cyanatic congenital heart disease 15 commonly agsociated with
clubbing but this obv tousty was not present n (fus man In spite of
the normal chest x ray he could concewvably have had a thoracic of
upper abdominal anesrysm which could be associated with clubbing
but such a fesion would not be expected to produce several vaneties
of pan drarrhea and sudden death without having made itseff more
evident The blood serolog test for syphalis was negune There nas
nothing to suggest bacteniat endocarditis

Clubbing may be associated with certais forms of hepatic cierhosis
but the course of this iliness could not be explamed by such a diag
nosis He had been a fauly heavy dnnker butif airrhosts was present
itwould 1n my esimation be an snadental finding

1t 15 well Known that certanl chronie’ disorders of the gastro
wntestinal tract partcularly those assocated with drarrhea may be
accompanted by clubbmg Ulceratwve colttis could not have been
present 1n this case as judged by the normal sigmodoscopic exam
wnation normat barmm enema and absence of blood i the feces
Intestinal tuberculosss mught bave caused the fesion i the termunat
sleumn and the tuberculin test was positne However although there
was the peture of recurrent attacks of upper sbdominal pam with



552 SPECIAL DIAGNOSTIC PROBLEMS

Table 30 Causes of Clubbing of the Fingers and Toes

1 Chronic pulmonary disease
A Acqured
1 Abscess
2 Tuberculosis
3 Bronchiectasis
4 Emphysema
§ Carcinoma of the lung

B Congenital
1 Cvstic disease
2 Bronchectasis
11 Circulatory disease
A Acqured

6 Other mtrathoracic neoplasms
7 Chronic asthma and emphysema
8 Pneumonocomiosts

9 Actinomycosts

1 Subacute bacterial endocarditis

2 Aortic aneurysm

3 Mitral stenosis and regurgitation

B Congemtal

1 Cyanotic type with venous arterial shunt

2 Pulmonary hemangoma

III Disease of the gastromtestinal tract and biliary tree

A Acquired

Cirrhosts of the liver
a Biliary

b Cholangiohtic

¢ Laennecs
Ulcerative colitis
Intestinal tuberculosis
Reguonal enteritts
Chrome dysentery

a Bacillary

b Amebic

B Congental

vawn

1 Multiple polyposis of the colon

IV Miscellaneous

A Congental farilial or hereditary clubbing

B Umnilateral clubbmmg

1 Arteriovenous aneurysm
2 Pancoast or superior sulcus tumor
3 Subclavian or mnommnate aneurysm

C Post thyroidectomy (acropachy)

diarrhea there was no evidence of pulmonary tuber
would have to mvoke another explanation for the ot
the sudden death The normal barum enema and lack of

culosis and one
her findings and
bleeding

seem to rule out multiple polyposis There may have been chronr
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pancreatitss to explam the weight loss the upper abdomunal pamn
and the recurrent attacks of diarrhea but the attacks of dyspnea the
burning substernal pain and other changes ndicate that such a lesion
alone could not explam the picture

I'know of only one other explanation for such a marked degree of
clubbing and that 1s the familial type We do not know how long
this clubbing had existed There was no record as to 1ts time of onset
or any indreation of progression over the two years of lus 1llness
I would be inchined to belteve that 1t was the familial type and prob
ably unrelated to Ins present illness That leaves s with the prob
able explanation of us clubbing but not of the liness which led to
death However m considerng these various causes of clubbing we
have seen that this patient had a very bizarre illness with a vanety
of mamifestations which are difficult to explain under a single diag
nosis

Now we have one further feature to explore and that 15 the sudden
death It has been pointed out that the majority of sudden deaths are
due to some cardiovascular episode Those which lead to almost
mstant death as occurred here are (1) massive pulmonary embolism
2 coronary thrombosis with ventricular fibnillation and (3) hemor
thage Now the sudden extus without any complaint of pain suggests
artenal hemorrhage which may produce sudden death from (a) loss
of blood or (b) compression of some vital structure as m bleeding
Into the pericardum

We have already suggested that this man did not have a syphilitic
aneurysm from which he might have bled Moreover there was no
evidence of disease of the heart which might have led to sudden
death Some type of generalized disease of the smaller vessels such
as periarterinis nodosa mught have been present This would explain
all of the findings Low grade fever and weight loss are common
attacks of abdomunal pam with diarrhea may occur when the vessels
of the gut wall or the nerves supplying the 1ntestine are affected
Attacks of dyspnea angioneurotic edema and urticania are not infre
quent Central nervous system lesions may produce a picture of
anxiety and nervousness and finally the sudden death may have
resulted from hemorrhage from a mesenteric vessel or from a coro
nary vessel leading to tamponade of the heart or coronary thrombosis
or embolism

ANATOMICAL DIaGNosIs (Autopsy No 19663) Generalized coronary
and aortic arter with 1 1 of the anterior descend

P
ng and nght coronary artenes and extreme narrowing and probable
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occlusion of the left circumflex artery Scarring of myocardum Fresh
myocardial infarct of left ventricle Penarteritts nodosa in heart adrenals
intestmes and mesentery Ulceration and perforation of sigmoid colon
with localized peritonitis Chronic bronchitis wath eosinophilic filtration
Chronic pyelonephritis Pyelitis cystica Pulmonary emphysema Chromie
atrophic gastntis Caleified tubercle 1n night lower lobe Tubercles in pert
bronchial lymph node

There were hemorrhages beneath the endocardium of the nght ventucle
and on section also 1n the heart muscle The endocardium of the [eft
ventricle appeared thickened The posterior ventricular wall was thinner
than the anterior wall and on section the normal myocardium was
replaced by whitish areas and small red dots Beneath the epicardum
over this area there were hemorrhagic patches The left anterior descend
ing artery was sclerotic 1ts lumen being practically occluded as was that
of the circumfiex branch The colon was small and contracted and i one
place there was a discolored area 3 cm tn diameter 1n the center of which
there appeared to be a mucosal hemorrhage

Histologically the anterior descending coronary artery showed marked
artertosclerotic changes as did the left circurnflex In addition there was
mfiltration of the walls of the coronary artenies with mflammatory cells
The lumen of the left was almost completely obl d There
was an old infarct of the myocardium with necrosis and hyalinization of
muscle and many necrotic nucler There was a fresh infarct m the myo
cardwm of the left auricle with considerable hemorrhage visible There
was also a fresh infarct 1n the left ventricle with necrosis and some leuko
cytic infiltration Many of the small coronaries seen were thrombosed and
showed itimal proliferation Others had many lymphocytes and eostno
phils within their walis strongly suggesting periartenitis nodosa The
lungs d numerous lations of lymphocytes and cosmophils
about and within the walls of the alveolt Many small artenes contatned
thrombi others showed marked intimal thickening and degeneratmr: ,Of
the media along with the p of lear cells and Pot
Throughout the intestines numerous penarterttic lesions were seet 10 al
stages from acute necrosts of the media and the presence of eosmophl(s
to the healed stage with fibrosis of the destroyed portion of the artery
inumal proliferation and recanalization of some of the thrombt In the
sigmord colon there was an ulcer extending through the wall of the 1ntestine
and producing a localized pentomtis In the mesentery were two !hmr}\:
bosed vessels whose intima was greatly thickened Blood vessels about the
adrenals showed peniarteritic lesions In the kidneys there were occastond!
hyalinized glomeruh and numerous areas of round cell mfiltratton repre
senting foct of chronic pyelonephnitis The renal vessels showed moderate
artenosclerotic change of
SUMMARY This 48 year old Jewish pamter had recurrent attacks o
cramps and diarrhea for 2 years attacks of dyspnea edema and u"‘“‘;“
for one year loss of weight and failure of vision 1n one eye Exnmmﬂl‘lws
revealed 1oss of weight and clubbing of fingers and toes He was nerve o
and apprehensive X rays showed evidence of an inflammatory lesion




ILLUSTRATIVE CASFS 555

the deum Three weeks before death he had pam between the scapulas
followed by nausea and vomiting Ecchymoses were noted over the ankles
There was angloneurotic edema of the night hand The heart sounds were

distant Abd 1 pal revealed g 1 soreness Films of the
small Intestme 1ndicated an mﬂammatory leston He had a sudden attack
y difficulty cy and } and died The protean

naturc of thls patient s complamts with hnle 1 the way of objective find

ngs was noteworthy The causes of clubbing of the fingers were discussed

and 1t was thought that this condition was familial The bizarre mamfesta

tions together with the sudden death suggested some type of artenal
disease and a diagnosts of pertarterttis nodosa was made Autopsy revealed
coronary arteniosclerosis and lesions of peniartentis nodosa with occlusion
of the antenior descending artery and a fresh MYOCARDIAL INFARCT
mvolving the left ventricle PERIARTERITIS NODOSA was also present
n other tissues
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($:390690 Admitted September 9, 1947 Died October 17, 1947)

Tys 21 year old Negro female complamed of cough of 4 months dura
tion She had had pneumona 1a 1942 1944 and again 1 1945 In July
1946 she was admutted because of abdomrnal cramps nausea and vomit
g A mass palpable 1 the nght lower quadrant was thought to be a
tubo ovanian or an appendiceal abscess Hi globm was 7§ grams 2nd
the Jeukocyte count 24 000 Because of anemia an overactive heart wiha
systolic murmur tibral uleers of 2 years duration and long slender
extremuties which were out of proportion to the length of ber trunk the
pauent was thought to have sickle celi anemra On occasions preparations
showed as much as 80 per cent sichling

After discharge she got along fairly well until May 1947, when she hada
chest x ray and was adwised to report for exammation She bad had 3 b ad
cold and a cough productive of foul sputum greenish 1n color and occa
sionally blood staned For several weeks there had been malasse anorew2
chilly sensations and night sweats Examnation revealed rales at the left
lung base and an increase in the leukocyte count In July 1947 funhc;
X ray studies revealed an nfiltrative lesion 1n the 2nd left mterspace ‘.“6
questionable cavity formation The leukocyte count was 16 800 with 1
per cent eosmophuls Sputum culture showed Eschericlua colt proi:u]s
Neisseria and pneumococer No tubercle baeslls could be found The stools
were negative for parasites X ravs later 1n July showed some resolution
of the pulmonary process In August 1947 bronchoscopic emmmmo!:
revealed 2 purulent discharge from the left lower lobe Bronchogmmd
demonstrated ectasia mvolving the bronch to the left lower lobe 3!11
hngula There was no reaction following the introduction of Lipiodo
She was admutted a few days later for treatment BF
PHYSICAL EXAMINATION on admissson T 100 P 82 R 20
115/65 Negto

The patient was a poorly nounshed mentally retarded young Negr
female  She coughed frequently prodecing foul greenish sputum o
extremuties were long and fingers were spider ke There was fos o
enlargement of the phalangeal joints The mucous membrancs Were pf[l_ht
but there was no rcterus There was no generalized Jymphadenopathy
thyroid 1sthmus was enlarged The tonsils were moderate 1n sxlcs were
pharynx was not injected The pupils were normal The retinal vein vl
tortuous The breasts were normal There was a lag and dimmshed ¢ cPﬂkn
sion of the feft chest There was dullness to percussion over the enur
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thorax with motst and crackling rales on mspiration There was no venous
distention The heart was enlarged to the left The sounds were not remark
able P, was accentuated There was a rough systolic murmur 1n the pul
monic area and a palpable tholl way transmitted to the carotid arteries
The hver was felt 3 fingerbreadths below the costal margin The spleen was
palpable There was tenderness m both lower quadrants with moderate
ngidity in the right lower quadrant Pelvic exammation revealed a walnut
sized tender mass posterior to the nght formx with induration about st
COURSE IN THE HOSPITAL ~ Treatment with pemcillin and 2 sulfonamide
was begun The cough and volume of sputum dumimshed and the sputum
became less foul Her appetiie improved but durng the first week she
had mtermittent pain 1n the right lower quadrant The x rays revealed a
questionable cavity mn the left lung at the level of the 2nd left mnterspace
but sputum and gastric washings as well as matertal aspirated broncho
scopically revealed no tubercle bacilt On October 1 bronchoscopic
exammation was repeated and a bronchogram made Following bronchos
copy the patient had urmary retention and was cathetenized The tempera
ture began to rise on October 4 subsequently reaching a level of 103 to
104 and on October 9 105 On October 5 she complaned of malaise
anorexia and frontal headache and bad a stiff neck The findings 1n the
chest were unuhanged There was no increase 1 cough or amount of
sputum The leukocyte count was not elevated The spinal fluid contamed
only 3 mononuclear cells Cultures were negative On October 9 she com
plamned of constant sharp pamn 1n the nght subcostal region and less marked
pain under the midsternal area Both were mcreased with deep inspiration
She began to vomit at frequent ntervals She looked acutely 1l and the
leukocyte count rose to 14 000 The unne contamned 3 plus albumn with
10 white blood cells numerous red blood cells and a few granular casts per
hugh power field Pemailln and the sulfonamde were discontinued On
October 9 Fscherichia coh were grown from the urne and the patient
was placed on streptomycin Lumbar puncture on October 14 revealed 20
mononuclear cells per ct mm She contmued to have high feser with tachy
cardia On October 16 the temperature reached 107 and the leukocyte
count had msen to 20000 Lumbar puncture showed normal spinal flud
except for 40 mononuclear cells per cu mm The patient became disoniented
and confused at times being almost mamacal There were mvoluntary
movements of the head body and arms but she had no convulstons A
Babinski reflex was present on the left side She became more delinious
and the following day she was comatose and died

LABORATORY DATA Blood serologic test for syphilis was negative
Hemoglobin was 12 gm hematocnt 39 1cterus ndex 5 sedimentation
rate (corrected) 12 mm per hour The leukocyte count was 17700 with
5/ eosmophils No sickling of the red blood cells was seen an many prepa
rations Several blood cultures were sterile

Discusston In summung up the problem before us we have a
young Negro woman who had many of the constitutional defects seen
1n sickle cell disease There can be hittle doubt that she had 2 chrome
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pulmonary infection assoctated with bronchiectasss, as well as some
type of inflammatory disease 1n the pelvic region Finally there was
the termnal phase of her 1llness following the instillation of Liptodol
which was assoctated with ngh fever and leukocytosis and pleocy
tosts 1n the cerebrospinal flud Can this entire picture be explamed
on the basis of the one specific disease or was some other factor
responsible for the termin 1l illness which developed rapidly and was
associated with such a marked febrile reaction and a dramanc change
m the climcal picture?

The evidence certainly seems to support the belief that this patient
had a suppurative process in the left lower lobe with bronchiectasis
This may well have had 1ts beginning with pneumomitis and atelec
tasis The attacks of so called pneumonitis may have been associated
with blockage of drainage from the mvolved area followed by release
of the accumulated purulent matenial with possibly some surround
1ng lobular pnenmonia The ternunal phase of the illness may have
been due to the development of bacteremia The renal changes may
have been caused by metastatic abscesses 1 the kidney while the
nervous system mantfestations mav have been due to symijar lesions
1 the brain However the blood cultures were sterile and there ar¢
a few complicating features which make the exploration of ather
possibilities necessarv

In the absence of any specific diagnostic findings 1t 1s desirable 10
make a survey of the various causes of rather high fever and leuko
cytosis

(1) Infections associated with bactererua It 15 ordmanly €asy 10
obtamn posttive blood cultures with infections due to streptococct of
staphylococer but with other orgamsms such as the gonococcus or
the bacteroides group 1t 15 more difficult Vegetative endocarditss
must always be considered mn a patient with possible valvular heart
disease and unexplained fever There were no recogmizable embolic
phenomena in this patient but she had anemia splenomegaly and
kidney changes which might have been the result of bactenal endo
carditis There was a systolic thnil and murmur over the pulmonc
area Occastonally one sees the picture of a diffuse encephalits ass0
crated with smail cerebral embolt which may produce afl of the
nervous system manifestations and the cerebrospmal flud findings
which were exhibited here She could have had pelvic nflammatory
disease due to the gonococcus as the possible source of fection

(2) Of the various localized infections with abscess fornation these
may have been a pulmonary abscess or the chronic bronchrectasts
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may have given rise to a cerebral abscess A pelvic abscess as the
source of a terminal bacteremia seems unlikely on the basss of the
evidence at hand

(3) Next we must consider locali.ed infections without abscess for
mationt such as pyelitis menmgitis or encephafitis This patient was
catheterized just before the onset of the lugh fever and Eschertchia
colt were cultured from the urine The urine became sterile with antt
biotic therapy This type of infection would not ordinanly produce
such a severe and prolonged svstemic feaction particularly when
there was no evidence of urinary tract obstruction

Ifwe accept the spinal flud pleocytosis as evidence of a memngeal
teaction there are several possible causes to consider a stenle men
ngitrs assoctated with bran abscess or some specific inflammatory
disease such as tuberculosis Encephahtis also must be considered
This might be due to infection or possibly be associated with a diffuse
type of connective tissue disease as we shall see later

(4) We must also consider the various types of specific mmfection
two n particular—tuberculosis and actnomyosis Amebasts must be
mentioned because of the b of abd {and pul Y
mvolvement but it 15 quite unhkely Rheumatic fever must also be
placed on the hist because certain of the features such as cardiac
enlargement murmuts leukocytosts and possibly the nervous system
manfestations mught concewvably be explained on this basts

(5) Discases of the blood forming organs must always be con
sidered as a possible cavse of unexplamed fever Sickling of the red
blood cells had been noted on occasion but with the terminal ilness
there was no conspicuous anemia Thrombotic change 1n small ves
suls may produce 1 variety of climical manifestations but none seems
to fit this situation There 15 no evidence here for tymphoma leuke
mia or aplastic anema all of which may be accompamed by a
stniking alteration in body temperature

(6) A great many malignant wmors particularly those of the ab-
domunal organs are accompamed by fever Among the prommnent
primary ncoplasms causing pyrexia are those of the kidney liver
bronchus and pleura Although this panient at tumes had hematuna
I think a bronchogenic neoplasm s the only possibility worth further
thought and this seems unlikely even though cerebral metastases
could explain many of the findings noted dunng the termmal febride
phase
(7) Fnally there s a miscellaneous group of causes which Imcludes
toxic agents and products of tissue death—drug fevers pulmonary
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and myocardial infarction, and accumulation of blood 1 body
cavities

From the nature and course of the final 1llness we mught be dealing
with a reaction to pemcilin sulfonamudes or streptomycin, or the
patient might have had an 1odme hypersensitivity reaction associated
with the second Lipiodol mstillation, Jeading to the development of
acute peniartenitis nodosa

Thus of the various causes of fever the following possibrlities
present themselves for further consideration

(1) Chromnic bronchiectasts with pulmonary suppuration leading to

bacteremia and a possible brain abscess

{2) Valvular heart disease with vegetative endocarditis

(3) Tuberculosis

{4) Actinomycosis

(5) Rheumatic fever

(6) Carcmoma of the lung

(7) Drug hypersensitivity with acute perarterihis nodosa

Rheumatic fever and carcinoma of the lung for many reasons
cannot be seriously considered as a cause of the mportant features
of this case Bactertal endocarditis 1f present could only be a sequel
of the bacteremia due to some more fundamental underlymng disease
Three major possibilities are left to account for the chronic pul
monary disease

Tuberculosis might account for the localized pulmonary disease
particularly 1f one postulates 1nvolvement of the bronchi to the left
lower lobe and Lingula with partial obstruction In this event one
might logically conclude that the terminal febrile illness represented
a miliary spread with menmingitis appearing just before death There
are however certamn objections to this conclusion Leukocytosis
which was promment 15 unusual in milary tuberculosis Furthermore
tubercle bacilli carefuily looked for on numerous occasions  were
never found In addition streptomycin seemed to have no nfluence
on the course of the 1llness

Mycotic infection of the lung such as actinomy costs must be con
sidered The early symptoms of this disease are those ofa subacul}:
pulmonary infection with cough fever and expectoration “hlg
gradually becomes mucopurulent and may contamn blood Smalf al
scesses form 1n the lung frequently mvadmg the pleura and gving
nise to pamn In the early stages the lestons resemble those of tu?ﬂ
culosts and as the disease progresses areas of consoldation develop
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with 1ll defined patches of rarefaction suggesting abscesses The
lesions progress by direct mvasion and in the present case mvasion
of the mediastinum and pleura might have accounted for the pain
Abdomunal mvolvement 1 the cecal region 1s not uncommon and
this may have accounted for the symptoms and signs referable to the
night lower quadrant Pemcillin in very large doses may cure the infec
tion but the amounts this patient recewved may have served merely
to retard 1ts progress Dissemination may occur and the picture of a
generalized blood stream 1nfection may eventually develop In brief
1t 15 possible that this patient had actinomycosis Enlargement of the
hver and spleen might concervably have been due to amyloidosis as
a complication

After considering the alternatives I am led finally to conclude that
this patient had what she was thought all along to have—chronic
broach with puly ry supp and a termunal bacteremia
with cerebral abscess formation and a sterile meningitis In this
event the question remams whether or not the terminal high fever
with renal and central nervous system manifestations was due to a
hypersensitivity reaction to todne penicllin or sulfonamude with a
resulting acute pertarteritis nodosa The lack of any bacteriological
evidence of a generalized nfection and the fact that the fulmmmating
process developed while she was recerving antibiotic and chemother
apy make it likely that this was an allergic reaction to one of these
drugs most likely 1odine or the sulfonamide

ANATOMICAL DIAGNOSIS (Autopsy No 20859) History of sulfona
mude therapy bronchography and acute febrile iliness Interstitial myo
carditis with collagen degeneration Thrombs in splenic \fsscls Infarct‘s and
focal necroses 1n spleen Ependymat ghial nodules (ependymits )
Satellitosts 1n corpus stratum Tubular bronchiectasis left lower lobe and
lingula of upper lobe Focal scarring left upper lobe Fibrous pleural
adhesions Lobular pneumonia gram posittve cocct Fatty mﬁltraan‘m of
liver Chronic cystitis Focal plasia of p duct ef
Fo ncreatic acint

'lglaxletli;:g(x]acl}ll??n(wtiepal:ft 1ower lobe were dilated but contained no exudate
or mucous matenal The heart appeared normal on gross 1aspection but
microscopic study revealed many foci of mononuclear cell infiltration often
associated with swollen collagen fibers Eosmoghxls were rare The lungs
showed lobular and purulent Some of the bronchi
showed mononurclcnr cell infiltration and scarnng of their walls The Iiner
contamed o moderate amount of fat There were accumulations of mono-
nuclear cells some of which approached an epithelial type in the periportal
spaces There were nuMerous NECroses in the spleen and although a few
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fibrin thrombi were seen there was not suffictent thrombosis of vessels to
account for the numerous necrotic areas Many hemorrhages were also
present The Jesion was not typical of sickle cell anemia There were
numerous dilated acini 1n the pancreas The kidneys were essentially
normal The myocardiat lesions and the splenic necroses were compatible
with a hypersensitivity reaction to sulfonammdes It was thought clncally
that she might have had a reaction to Lipiodol but no evidence of any
local reaction was observed clinically nor was any seen pathologically
SUMMARY This 21 year old Negro female who had the hallmarks of
sickle celi disease developed bronchiectasss and signs of pelvic inflamma
tory disease and was admitted for antiblotic treatment Bronchograms
were made on two occastons and following the second the patient devel
oped fever malaise menngtsmus disorientation leukocytosis and finally
a shight lear pleocytosis Sy 1c exploration was made of the
vanious conditions which might have caused this fulmmating termial
febrile illness The evidence seemed to support the diagnos:s of bronchiee
tasis comphicated by a drug hypersensttivity reaction and the development
of acute penartentis nodosa At autopsy BRONCHIECTASIS was found and
there was an interstitial myocarditis with collagen degeneration and
multiple areas of necrosis in the spleen In the absence of any pulmonary
reaction attributable to Lipiodol it was thought that there was an ALLERGIC
REACTION probably due TO THE SULFONAMIDE
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Chapler 14

UNKNOWN CASES FOR
STUDY

N THIS CHAPTER we present eleven case histories apart from
the discussion 1n each mstance to give the reader opportunity to
make lus own analysss of the case and reach a diagnosis It 1s pos
sible then to turn to the section beginmng on page 590 and read
there the discussion anatommcal diagnosis and summary 1n each case
to learn the correct answer to the dragnostic problem



Case Histories

I

(4£392581 Admutted February23 1947 Died February 23 1947)

THS 63 year old Negro male complamed of dyspnea and edema On
examimnation at the age of 33 years the lungs were found to be clear The
cardiac impulse was diffuse and forceful A systohic murmur was heard at
the apex and m the left axilla A stmular murmur was audible over the
pulmonuc area and the pulmonic second sound was accentuated The blood
pressure was 150/100

The patient felt well and worked as a laborer until November 1943
when he began to experience anorexia and loss of weight In January
1946 he complained of fatigability and exertional dyspnea The dyspnea
grew progressively worse and in March he developed a cough worse at
mght and accasionally productive of mucoid sputum During the week
before lus first admission on July 18 1946 his respiratory distress became
severe and he had to remain in a sitting position most of the mght Three
days before admission he developed edema of the ankles
SUMMARY oF FIRST ADMISSION (July 18 to August 25 1946)  Fiyst
cal Examination T 996 P 92 R'24 BP 190/60 There was dyspned
orthopnea and evidence of weight loss There was edema of the lower
extremuties and over the sacrum The scleras appeared ictenic The left
pupil was larger than the right but both pupils reacted normally The
retinal artenies were narrowed and tortuous The thyroid was not enlarged
There was fulluess of the cervical vems Morst rales were heard at both
lung bases The cardiac dullness was 13 cm to the left 1n the Sthnterspace
At the apex the first heart sound was replaced by a blowing systolic murmur
The pulmonic second sound was short and sharp In the aortic area bod‘;
sounds were replaced by murmurs The aortic diastolic murmur was hear!
over the entire precordium A suggestive Fhat murmur was audible 1n th;
mitralarea The rhythm was regular The peripheral arteries were thichene
and tortuous Pistol shot sounds were audible over the femoral arteries
The radtal pulses were collapsing ntype The liver was enlarged and tender
The spleen was palpable Neurological examination revealed no abnor
malities d

Course in the Hospital The temperature fluctuated between 100 ann
102 He improved after digitalization and rest 1 bed The \Vnsscnm\;lx
reaction was posttive and he was given a course of pemeitlin No He:

568
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heimer reaction appeared The temperature returned to normal four days
after pentaillin therapy was begun After the second week 1n the hosptal
il;felt well was allowed out of bed and was discharged on August 25

6

Laboratory Data Hemoglobin was 125 gm on admission but bad
dropped to 10 gm at the time of discharge Leukocyte counts and differ
ential counts were withm the lumits of normal Urne had a specific gravity
of 1016 positrve test for albummn a few white cells and an occasional red
cell and hyaline cast Phenolsulfonphthaletn excretion was 26/, 1n 2 hours
Total serum proteins were 7 44 gm % with albumin 2 5 gm / and globulin
494 gm /4 Bromsulfalemn test of hiver function showed 44 4, retention at
the end of 30 minutes Cephalin flocculation was 3 plus and thymol turbid
ity 32 ymts The spal flmd Wassermann feaction was negative mn all
diluttons up to 10 ml X ray examunation of the chest showed extensive
clouding of both lung fields thought to be secondary to the cardiac condi
tion There was enlargement of the heart with promunence of the left
ventricle X ray of the chest before discharge showed clearing of the con
gestive changes Electrocardiographic examination showed left axis devia
tion with changes 1n the T waves thought to be compatible with digatalis
mtoucation The precordial leads showed an absent R wave with a deep S
and a small T wave suggesting the possbility of an antenor type of myo
cardial mfarction Several blood cultures were sterite

On one examination on July 22 a systolic thrill was felt at the base of
the heart and a less intense thrill at the apex The to and fro murmur at the
aortic area was unchanged In the 4th and Sth interspaces to the left of
the sternum the first sound was preceded by a short crescendo rumble
The 1mpression was that he had cardiovascular syphilis with aortic regurgt
tatton and cirrhoss of the liver

The patient continued to have symptoms of mild cardiac 1sufficiency
which increased m sevenity before hus final admission He developed an
upper respiratory infection and after this hus symptoms were accentuated
Duning the month before admission he had two attacks of sharp substernal
pamn associated with an mcrease 1n dyspnea
PHYSICAL. EXAMINATION on final admission T9 P9S R 3B BP
190/100

A fow crepitant rales were heard at the nght lung base The heart was
unchanged m size The sounds were of poor quality In the mitral area
there was a blowing systolic murmur transmitted into the axila The
duastolic and systolic murmurs at the base had not changed 1 quality A
Presystohc sound was heard in the apical area The pulmonic second sound
was loud There was ascites and the liver was enlarged The spleen was
palpable and tender and a famt crunch could be heard over st There was
edema of the legs and over the sacrum

The venous pressure was clevated and the circulation time was pro
longed The patient died 8 hours after admission

(For Discusston turn to page 590)
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1T

(4213063 Admtted October 8 1940 Died October 9, 1940)

Tas 33 year old white housewife complained of pan m the abdomen
Ten years previously following an attack of abdomunal pamn she had
been operated on with removal of the appendix and the night ovary and
tube For many years she had had urmary frequency and noctunia and for
five years her menstrual persods had been wrregnlar There were no symp
toms referable to the gastrowntestmal tract prior to the current illness

Four months before admussion she had a period of severe constipation
accompanted by pai 1 the Ieft Jower quadrant of the abdomen This pam
was shooting 1 character and was exaggerated after a cathartte After
several days the attack was ended with the passage of hiquid stools con
tainng blood and she was then free of symptoms for four weehs During
asecond simular attack there was a steady ache 1n the left lower quadrant
and episodes of nausea and vomitmg She was told that she had salpingitis
and was treated with sulfantlarmde She had several further attacks of the
same character Her appetite was poor and she lost weight rapudly
Naysea and vomiting became more frequent The pam mn the left lower
quadrant was continuous for the week before admission She had had
during the preceding few weeks numerous and coprous bowel movements
At the time of ad the pan was localized to the left lower quadrant
and was not aggravated by mgestion of food or by bowel movements
PZE(I;;GS:)CAL EXAMINATION on admission T 100 P 100 R 25 BF
1

The patient was very obese and appeared to be extremely ill gruntiog
and roling about in pain There was no cyanosis or edema The shun and
mucous membranes were pale The pupils reacted normally and the fundi
were not remarkable The teeth were 1 poor condition The tongue was
not red The thyroid was not enlarged The lungs were normal The area
of cardiac dullness was not increased No murmurs were heard The breasts
showed no abnormaliies The abdomen was pendulous No organs of
masses could be felt There was tenderness on palpation particularly 12
the left lower quadrant where there was definite muscle spasm There was
no ascites Rectal exammation showed tenderness mn all areas On pelvic
exammnation there was also tenderness m all areas Neurological examna
tion revealed no abnormalities
COURSE IN THE HOSPITAL A few hours after admission the patieat
complained of cramping pains 1n the Jower abdomen more severe 1 the
nght lower quadrant She had four watery bowel movements which coli
tamned no gross blood but gave a strongly positive guasac test She dcvcd
oped tenderness 1 the nght lower quadrant with muscle spasm :ultc
rebound tenderness A cathetenzed unne specimen was packed with whi
blood cells and contained an occastonal red blood cell but no mstsﬁD:
albumin The leukocyte count was 7 500 It was decided to obtam & ’v‘l
X ray film of the abdomen 1n the erect position While standing the patien
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suddenly collapsed Her pallor increased the heart rate became very rapid
and the blood pressure fell to 90/50 She was incontinent of feces and urime
After the admunistration of mtravenous flind her condition umnproved and
the blood pressure rose to 130/80 She complamed brtterly of pamn 1 the
nght lower quadrant She was sent to the General Operating Room
Death occurred under anesthesia
LABORATORY DIATA Blood serologc test for syphilis was negative
On admission the red blood cells numbered 3 37 million hemoglobin was
92 gm hematocnt 31 icterns index 5 sedimentation rate (corrected)
3mm per hour leukacyte couat 11000 vath 14 myelocytes 6/ juvensle
phuls 79% seg d phils 1 ‘ytes and 13 4 [ympho
cytes The blood smear showed no significant abnormalities Urine culture
was stenile Stoof culture showed no pathogenic organisms

(For Discusston turn to page 593)

m

(45493875 Admutted March 14 1949 Died March 17 1949)

Twis 22 year old white chauffeur entercd the hospital in coma At the age
of 7 years he had had an acute polyarthnitis with accompanying subeutane
ous nodules At the age of 10 years he had had a recurrence of joint
symptoms and a systolic mutral murmur was noted At 12 years he agamn
had active rtheumatic fever and a diagnosis of mtral stenosis was made

Two weeks before entry he complained of sudden weakness drowsiness
anorexia and crampy abdomunal pain The attacks of pain were short in
duration and kmfe ike 1n character He vonuted all solid food One
week before admission he developed severe and constant frontal headache
His abdominal pain disappeared but the vomiting persisted Drowsimess
increased aud he slept a great deal Four days before entry he looked pafe
complained of substernal pamn and had a feeling of chilliness The mornung
of admission he was confused and was too weak to dress A few hours
later he was unable to talk although ke appeared to undersmnd_'wh:\t Was
sod to mm  He became prog 1y less resp and was i
a comatose state Two weehs before admission he had handled two
skinned mushrats There was no history of drug ingestion or of exposure
1o any chemicals
PHYS{CAL“];.‘(AMINAT!ON on admission T 104 P (30 R 36 BP
132/82

The patient was a well developed slender man 11 coma There was mild
icterus Numerous petechiae and a few purpunc areas were noted over
the arms shoulders and thorax The respirations were Cheyne Stokes i
type There was pallor of the mucous membranes and the nal beds were
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cyanotic The pupils reacted normally but the eyes moved ammlessly from
side to stde No abnormalities were seen on funduscopic examnation The
nose contamned dry blood There was no sigmificant lymphadenopathy
There was no cervical nigidity The lungs were normal The left border of
precordial dullness extended to the anterior axillary line 1n the 5th nter
space There was also enlargement of the heart to the night There wasa
systohc thrill at the apex and a chastolic tap was felt m the pulmonic area
The first mitral sound was loud and continuous with 1t was a harsh blow
g systolic murmur There was a low pitched apical diastolic murmur
Some observers described a diastolic murmur 1 the aortic area The liver
spleen and lidneys were not enlarged There was no ¢dema
COURSE IN THE HOSPITAL ~ The temperature remamed between 103
and 105 and there was marked tachycardia A diagnosis of acute bactenial
endocarditis was made After blood had been obtamed for cultures anti
biotic therapy was mstituted with pemeillim and Aureomycn The patient
became more cyanotic and the d d after a transft He
never moved hus right leg There was persistent twitching of the factal
muscles on the night side The day followmg admisston he had severe
generalized convusions He remamed 1n coma the fever persisted and
death occurred on the 4th hospital day
LABORATORY DATA Blood serologic test for syphilis was negative
Red blood cells were 26 milion hemoglobin 75 gm  hematoerit 23
icterus wdex 12 bleeding time 13 min  clotting ime normal leukocyte
count 10 80 nsing later to 20 500 differential count showed 2 5, myelo
cytes 3% juvenile newtrophuls 73/ segmented newtrophuls 20/ lympho
cytes 15/ y platelets bercd 40000 There was no clot
retraction Special studies showed no abnormal cireulating antcoagulant
Unne examination showed 2 plus alburmn 2-4 white cells 15-20 red
blood cells and an oceastonat granular cast per high power field Stools
were positive for occult blood Cultures of the blood of matersal from &
petechral lesion urne and spinal flmd were all sterile Blood nonprotem
mitrogen was 45 mg°® on admussion nsing subsequently to 67 mg %
bilirubin was 25 mg /4 total The first spmal flmd examination revealed
30 mononuclear cells per cumm  the protemn content was normal and
the serologic test for syphilis negative the second examnation two days
later revealed pink fluid wath 1000 red cells and only 2 white cells per
cumm
Electrocardiogram on March 15 showed rate 111 P Rinterval 0 13 seC
P wives normal There were a small Q3 and a very large RV5 present Tl
was low 1n amphtede T2 T3 and TVS were mverted The record Wwas
nterpreted as showing markedly abnormal T waves suggestive of the
possibility of a posterolateral myocardial snfarction
Bone marrow examination showed marked polychmma(ophlha with
moderate amso and porkilocytosts The marrow smears were cellulat
Megakaryocytes were numerous but showed no evidence of platelet forma
tion The proportion of nucleated red cells was lugh Otherwise the duffer
ential count was normal
X ray of the chest on March 14 showed the heart was greatly enlarged
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with increase 1 the caliber of the vascular markings suggesting passive
pulmonary congestion There was no definite evidence of pneumonia

(For Discussion turn o page 596 )

v

(484774 Admutted December 20 1948 Died January 21 1949)

Tias 45 year old white male entered the hospital complamung of  pains
allover  He was known to have had severe hypertension for several years
In September 1948 he developed severe pan over the base of the spme
which troubled him particularly when he was 1n the sitting po iton and
which remained more or less constant for several days The pain gradually
improved over the next two weeks but then he devejoped a severe catchy
pam under both scapulas accentuated by deep breatlung and radiating
into both shoulders During the next few weeks pam along the spine was
severe constant and mcapacitating From then until admission he con
tinued to have migratory pams wnvolving several regions at the same time
melyding the medial portions of hus thighs and legs both hips ankles
shoulders back chest abdomen and medial surfaces of his arms The
pamns were deep and persistent at times causing excruciating agony In
November x ray studies of the bones were reported as normal His appetite
was poor hus weight dropped from 200 to 140 pounds On one occaston
tus urine was reported as deeply colored Dunn,, the month before admis
sion he had moderate dyspnea which he thought was secondary to the
pam
PrrysiCAL EXAMINATION on admission T 966 P 120 R 28 BP
220/140 1n nght leg 180/110 1 nght arm

Even light palpation of anv part of the patients body caused facial
gnmaces and rapid shallow respirations There was evidence of moderate
weight loss and generalized muscular atrophy The mucous membranes
appeared pale There was no local or gensral Iymph node eplargement
There were no gross skeletal abnormalities Both eyes were promnent
with widening of the palpebral fissures A shight Ld lag was noted but the
extraocutir movements were normal The pupils reacted normally The
retinal artertoles were narrowed and bad a silvery appearance The remain
10g teeth were 1 poor conditton many being canous The gums were
spongy The pharynx was injected and the tongue was covered with a
grayish exudate There was no cervical ngdity The trachea was in the
mudline The thyroid was not enlarged Movements of the chest were
himited but c p note was normally resonant The
breath sounds were distant but vesicular except over the loser antenor
thorax on both sides where a slightly tubular quality was noted Inconstant
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rhonchi were present over the entire chest anteniorly The bases descended
poorly The heart was normal in size A presystolic gallop thythm was
described There was a pulmomnic systolic murmur The perpheral arterial
pulsations were normal The hver edge was percussed 2 fingerbreadths
below the costal margin The genitaha were normal The prostate was
moderately enlarged and firm The extremities were normal Neurological
exammnation revealed no abnormalities
COURSE IN THE HOSPITAL On the 11th hospital day the pattent
developed hallucinations and exhubited transient paranod trends On the
20th day pemcillin was admunsstered because of an elevation 1n temperature
which reached 100 to 103 each day A fusiform swelling was noted along
the 5th rib 1o the nght axilla This was moderately tender and firm The
X ray exammation was belicved to demonstrate an mnterlobar pleural effi
sion i the nght lung but several attempts to obtain flud from this area
were unsuccessful The patient became comatose and died on the 33rd
hospital day
LABORATORY DATA Blood serologic test for syphilis was negative
Hemoglobin was 135 gm hematoent 42 1cterus index 3 sedumentation
rate 35 mm per hour Total leukocyte count ranged from § 200 to 35 450
The differential count showed an occasional myelocyte Juvemle neutrophuls
varymg from 2 to 7% segmented neutrophils varymg from 68 to 85%
phils 1% an ¢ 1 basophil iymphocytes varymg from 5 to

22% and monocytes from 1 to 7 4 Platelets were pienuful Stool exapund
tions were negative for blood Blood nonprotemn mtrogen was 41 mg /4 00
admssion rising to 93 mg % before death CO, combimng power 266
mEq  chlorides 101 mEq  serum proten 68 gm% with albumm 42
gm / and globulin 2 6 gm % cholesterol 200 mg / Three determinations
of serum calcium varied from 11 to 128 mg % phosphorus from 42 o
47 mg°, alkalme phosphatase actiity 65 Bodansky umts Determi
nations of basal metaboltc rate ranged from plus 40 to plus 67 Cultures
of blood unne and stool showed no sigmficant organisms Unnalysis
showed specific gravity from 1013 to 1024 sugar negative occasionat
1 plus albumm  Microscopic examination occasionally showed a few white
blood cells a rare red blood cell and occasional granular casts No Bence
Jones protemn was d Phenolsulfonphthalein excretion was 657
mn two hours Tuberculin shun test (2nd strength PPD) showed a 2 plus
reaction Bromsulfalern excretion was normal Prothrombin time was 26
sec approuimately 50,4 normal activity Agglutination tests and blood
cultures for Brucella were negative Electrocardiogram was normal
Biopsy of muscle showed no significant lesions

On December 21 chest x ray showed considerable elongation of the aorta
and prominence of the aortic knob There was a shght homogeneots
clouding 1n the region of the nght middle lobe which was suggestive O a
pneumonic process

On December 26 a gastromtestmal senes showed stomach and ducdenum
normal Cholecystogram showed the gallbladder concentrating the opaque
medium well there was noevidence of stone X ray of the cervical thoracté
and lumbar spine showed no significant lesions
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A ray of the chest on December 28 showed evidence of pleural flid
between the nght middle and night lower lobe 1 the greater fissure hne
and infiltration 1n the postenior partion of the nght lower lobe In x rav
of the skull there were no areas of destruction or new bone formatton
On January 11 chest X ray showed slight mncrease i the interlobar pleural
effusion between the nght Jower and middle lobes and shght ncrease m
bronch tar markings ly particularly at the bases

Spmal flwd had an 1mtal pressure of 140 mm water and showed good
tesponse to jugulir pressure One white blood cell was seen Sugar was 68
mg /; chlorde 1195 mEq /L proten 79 mg 4 collordal mastic test
2211000000

(For Discussion turn to page 600)

v

(MIBH 447677 Admutted December 13 1952
Died January 1 1953)

THis 29 year old white male fillng station attendant first came to the
hospital mn January 1951 complamng of high blood pressure The family
Iistory was of interest 1n that lus mother aged 61 years had hypertension
In the past he had enjoyed excellent health There was no hustory of
hematunia edema scarlet fever rheumatc fever acute nephntis cystits
or pyelitis He was m excellent health while serving overseas with the
United States Army duning World War II He had had an appendectomy
m 1942

Although the present illness presurnably began in the latter part of 1950
there were earlier symptoms which may have been related At the age of
19 years one year prior to hus appendectomy he began to have ocaprtal
headaches usuaily upon awakening in the mormng and occurnng once or
twice weekly for a 10-year penod These headaches had not been severe
enough to interfere with hys activities When discharged from the Army in
1946 he presumably had normal blood pressure and normal urnalysts
Since 1946 he had had noctuna 1 to 3 times nightly About 1948 ke noted
easy fatigability but lost no ime from work In July 1950 when donating
blood for the Blood Bank s blood pressure was recorded as 124/78
On January 18 1951 he was rejected as a blood donor because of hyper
tension This prompted hum to seek medical advice Dunng his fiest
hospital admussion January 21 to 29 1951 the casual blood pressutes
vaned from 220/145 to 160/120 In the cold pressor test the blood pressure
rose from 180/130 to 222/162 and during sleep induced by Amytal sodium
1t fell from 185140 to 140/110 Dunng a piperoxan test pressure rose
from 170/120 to 190/130 In addition to the hypertension the physical
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100 led thickened rubbery radial arteres and markediy
narrowed and beaded retinal arteries Both optic dises were blurred and
there were a few retinal exudates The general physical condition was
excellent and the patient was alert and intettigent Urine specimens showed
0 to traces of albumin occasional wiite and red blood cells and a few
hyahne and granular casts Specific gravity of casual specimens was 1010
to 1015 speaific gravity i concentration tests 1010 to 1050 Urnne
cultures were negatnve Phenolsulfonphthalemn excretion was 60% m 1
hour 70% m 2 hours Intravenous pyelograms showed good function on
both sides the kidneys were normal i sizé shape and positron The heart
was normal 1n size and shape An electrocardiogram shov.ed widening of
the QRS T angle and evidence of left ventricular hypertrophy There was
no anema or leukocytosis Sedimentation rate was 4 mm per hour
fasting blood sugar 67 mg% blood urea mitrogen 145 mg¥% basal
metabolic rate plus §

After a brief and ineffective course of treatment with low salt diet and
veratrum alkaloids he was admitted to the hospital and a bilateral lumbo
dorsal sympathectomy was performed n 2 stages on February 27 (lefl)
and on March 16 (right) In both operations the adrenals and hidneys were
palpated and no abnormalities could be detected There was no comment
about the condition of the renal atteries Convalescence from both opera
tions was pl d by partial p horax The operations had no
effect on the level of the blood pressure but the patient improyed symp
tomatically and returned to work

Dunng the ensumg 15 months his blood pressure was constantly at 2
very lugh level with diastolic pressure between 120 and 170 In June 1952
there were episodes of acute pulmonary edema The heart was then
enlarged to the left There was a gallop rhythm x rays showed engorge
ment of the pulmonary vessels

He w.as admtted to another hospital n July 1952 and remained undet
treatment thete for 4 months The physical examnation there was much
the same as previously reported except for more extreme changes i the
eyegrounds In the mitial examination a firm mass was felt 1 the region
of the left kidney Repetition of intravenous pyelograms showed that the
kidneys were normalin size shape and position The patient received suc
cessive courses of veratrum alkaloids hexamethoruum and hexametho
num plus hydralazine hydrochlonde During the latter medication the
blood pressure fell from an average of 220/170 to 175120 In September
1952 while the patient was still on these drugs the blood pressure rose
agamn phenol phthalein excretion hed and blood nonproteint
nitrogen rose to 58 mg % He became weak and anemic and developed
penpheral eduma and bilateral pleural effusion. When discharged Trorg
the other hospital November 24 1952 he was still on treatment Wil
hexamethonium and hydralazine his blood pressure was 200/150 albu
minun2 4 plus blood nonprotein mitrogen 73 mg % €O, combiniog
capacity 18 2 mEq /L h

About December 10 1952 he developed dyspnea and cough whncs
became prog; 1y worse On D ber 12 he had chully sensation:
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and Jus temperature was 102 The followng day he was readmutted to this
hosputal
PHYSICAL EXAMINATION on final admission T 1016 P 8 R 26
BP 210/160

The patient was thin pale restless dyspneic and orthopneic There was
edema of the lower trunk and legs There were advanced retsnitis with
marked narrowing of the retinal arteries papilledema hemorrhages and
exudates Dullness and rales were noted at both lung bases Heart was
entarged to the left and there was a presystolic gallop A tender hver
edge was palpated at the level of the umbilicus No mass was felt i region
of kadneys Strong artenal pulses were felt m the legs and feet
COURSE IN THE HOSPITAL Temperature rose to 103 to 104 the first
2days then gradually fell to reach normal on the 5th day Blood pressure
contmued very high blood urea mtrogen fell from 107 mg / to 76 mg /
in one week and then rose agamn reaching 182 mg % on December 31
In the last few days of hus Life the patient becaroe mereasingly lethargic and
more edematous and developed a pertcardial friction rub
LABORATORY DATA ~ Hemoglobm was $6 gm leukocyte count
5150 with 85/ polymorphonuclears Unne had a specific grawty of 1 008
to 1014 albumn 2 plus to 4 plus rare white and red blood cells and
hyalme and granutar casts Blood urea mitrogen was 107 mg / sodmum
140mEq potassum 3 2mEq chlonde 95mEq CO combning capacity
201 mEq caloum 41 mg / phosphorus 125mg X rays of the chest
showed engorgement of pulmonary vessels and flud m both pleural cavt
ties Electr d again disclosed wid of QRS T angle and
left ventricular hypertrophy

(For Discusston turn 10 page 603)

VI

(MIBH $#46761 Admitted February 9 1951
Died February 26 1951)

THis 52 year old white housewife entered the hospital complaming of
severe headache and nausea She had had 4 operations (1) thyrordectomy
11 1930 for symptoms which were attnbuted to hyperthyroidism (2} hyster
ectomy 1n 1935 for the relief of d thea (3) chol n 1941
for gallstones (4) removal of a hard tumor from the roof of the mouth 1n
1949 This tumor had been present for at least 20 years and was said not
10 be mahgnant She had always been subject to frequent headaches
accompamed by tinnitus There was no history of rheumatic fever or cardiac
disease
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The present iliness began msidionsly In 1945 there was panless swelling
of the ankles which subsided after treatment with some sort of pills
Early sn 1949 there was pamtul swelling and stiffness of multiple joints
The knees particularly were swollen red pamful and so suff that she had
difficulty 1n walking The lups lower back arms hands and shoulders
were similarly mvolved The pain was not relieved by sahcylates She was
treated with thvroid hormone with some apparent ymprovement The
patient had also noted ef of numbness tinghng and blanchung of
the fingers and toes especially when exposed to cold With the passage of
tume the skin over the finpers cheeks and neck had become stiff and tight
In February 1950 she developed patnless swelling of the ankles similar to
that expenenced m 1945 but on this occasion the swellmg spread upward
to involw the legs and abdomen On a low salt diet and with mjections of
mercurtals the swelling gradually subsided 1n a period of 2 months
SUMMARY OF FIRST ADMISSION (October 16 to November 17, 1950}
Physical Framinanon There was no fever or tachycardia Blood pres
sure was 130/75 The sk of the face looked puffy and smooth The shin
of the hands feet knees and chest felt cool had 4 mottled reddush biue
appearance and felt thick and tough There was perodic blanching of the
ups of the fingers and toes The heart was slightly enlarged to the feft and
there was a moderately harsh apical svstolic murmur Many of the joints
were suff and pamtul on motion
Laboratory Data Red blood count was 39 million hemoglobm 112
gm  feukocyte count 7000 with normal differential sedimentation rate
24 mm per hour fasting blood sugar 85 mg %, blood utea mitrogen
100 mg , serologc test for syphilis negative alkalme phosphatase 22
King umts total serum proten 55 gm % with albumn 31 gm /4 and
globulin 24 gm , No crvoglobulins could be demonstrated Serum
cholesterol 190 mg , Unne had a specific gravity of 1 0020 1006 other
wise negative Stool was gualac negative Basal metabohc rate determined
twice was plus 1 and plus 37

X ray disclosed a moderatelv enlarged heart which had a
flaccid appearance 1n fluoroscopie examination Study of the esophagus
showed delayed passage of barium through the lower esophagus where no
penstalsis could be seen X ray pictures of the cervical and lumbar spine
showed nothing cxcept shight scoliosis Electrocardiogram showed fow
T waves over the left ventncle Lumbar puncture showed imitial pressure
170 mm water dynamics normal brospinal fuid cell count and
chemustry normal Biopsy of skin from the dorsum of the left wrist was
terpreted as  scleroderma atrophuc stage  There was struking hyper
trophy of the connective tissue the collagen fibers being compressed 10t0
dense compact collagenous masses A small artertole showed thickening
of its wall by dense collagenous tissue
SURSEQUENT COURSP Dunng the patient s stay in the hospital she

P d chiefly of headaches She received adrenocorticolropic hor
mone from October 19 to November 8 the average daily dose bewng about
30 mg On Nosember 8 she was started on cortisone 100 mg datly Cortt
sone S0 mg daily was prescnibed at the tme of her discharge from ¢
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hospital She continued to take this untit 10 days before her final admssion
Between the two peniods of hospitalization there was some improvement
m the condition of the skin but the patient continued to have severe
headaches and her blood pressure gradually rose About two weeks before
the second admission she developed pain 1n the left grom radiatng around
the left hup During the same period she was also nauseated although she
did not vomit
PHYSICAL EXAMINATION on final admussion T 992 P 8 R 22
BP 184/92

The skin felt softer but the general appearance of the affected areas
was unchanged The face appeared to be more rounded A fluffy exudate
was noted m the right optic fundus Sticky rales were heard at both lung
bases The cardiac apex was in the 5th intercostal space mn the anteror
axillary ine The first sound at the apex was accentuated The pulmome
second sound was not accentuated There was 2 questionable presystolic
murmur at the apex and a palpable thnll Moderate pittng edema of
ankles Good penipheral pulses m the hands and feet No himitation of
movement of the joints
LABORATORY DATA Red blood count 4 3 million hemoglobm 12 3
gm leukocyte count 4900 with normal differential hematocnt 40
sedimentation rate 18 mm per hour Fasting blood sugar was 61 mg V4
blood urea nitrogen 16 3 mg % serum sodium 139 mEq  potasstum 39
mEq chlonde 102 mEq

The urine 1n each of 6 exammations had a specific gravity of 10IS
there was no alburmn 1n the first two specimens but there was an ncreas
1ng amount of albumin thereafter reaching 2 plus before death Micro
SCOPIC examunation was negative except for a few hyaline casts

X ray film of the chest showed marked cardiac enlargement The heart
appeared unusually round A second film taken 5 days before death showed
that the heart was even larger The pulmonary vessels appeared engorged
and there was fluid 1n the nght pleural cavity

An electrocardiogram showed that the T waves over the left ventricle
were of low voltage The Q T interval was prolonged
COURSE IN THE HOSPITAL Severe headache was the predominant

pl Thys was T d by stiffness of the neck There

was considerable retching and vomiting of small amounts of matenal On
the 5th hospital day the blood pressure rose o 210/125 and the headache
grew worse the following day there was a brief tome convulsion wath
Incontinence of urine A similar convulsion occurred on the 7th hospital
day At this time brlateral papilledema was noted A Tumbar puncture dis
closed an imtial pressure of 430 mm water 198 crenated red cells per
cumm protem 775 mg/ After this the temperature gradually rose
and the pulse became quite wregulat owing to both auricular and sentncu
lar premature contractions The blood pressure remained elevated the
diastolic pressure reaching 2 peak of 138 on the 10th day Guaac test on
the feces was 4 plus Leukocyte count rose t0 19 300 with §4,, polymorpho-
nuclear cells The neck vemns became distended the dependent edema
increased The liver became palpable 3 fingerbreadths below the costal
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margin The patient grew mcreasingly stuporous and on the day of her
death was comatose most of the time She passed a number of foul smelling
tarry stools Esophageal suction recovered a constderable quantity of dark
bloody flud Prior to death there were signs of bilateral pulmonary consol
idation Durmg the last week 1n the hospital 1t was noted that she was
jaundiced The temperature rose terminally to 105 4° Blood cultures made
on February 24 and 26 showed no growth after 10 days

(For Discussion turn to page 609)

Vil

(34111687 Admutted Apnl27 1951 Died Apnl29 1951)

Tms 67 year old white male complained of shortness of breath pam 10
the chest and edema of the ankles He had had fever and polyarthritis at
the age of 18 years following wlich he had developed a cardtac murmur
In 1931 a diagnosis of emphysema was made It was noted that he had
clubbing of the fingers The blood pressure was 140/90 In 1932 & diagnosis
of peripheral neunitis was made because of depressed pain sense below the
knees and some atrophy of the calf muscles He was seen m 1937 with an
acute inflammatory reaction 1 the right eye with hypopyon A diagnosis
of chronic gonorrheal mitis was made and he was treated with sulfanla
mide He was seen m 1949 for a recurrence of the mflammatery reaction
m his nght eye He had a lustory of moderate alcohol consumption anda
rather nadequate diet Dunng fhe four months before hus admission hus
weight dropped from 147 to 127 pounds

Eight months before admission he noticed shortness of breath when
mowing the lawn He had no chest pamn ankle edema or difficulty 1
breathing while at rest Two weeks before entry he had an exacerbation 10
the shortness of breath developing dyspnea on the slightest exertion He
had 2 dull aching pamn 1n the chest which became worse on exertton an!
with coughing It Telt as though there was a vise on hus chest the sensation
being beneath the sternum It seemed to be helped by rest He noted edema
of his ankles and blueness of lus ips He also complained of frontal head
ache worse when Iying down He noticed frequent eructations
PHYSICAL EXAMINATION on admisston T g9 P 9% R 20 BP
110/70

The patient was a well developed but poorly nourished man who an
peared weak He was moderately orthopnerc obviousty plethonc M;]
cyanotic The fingers and toes were clubbed There was clouding of the
nght comnea The left pupil reacted normaily to light The left disc was
abnormally white No Iymph node enlargement was noted There was 2

smooth round walnut sized subcutaneous nodule to the nght of the
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suprasternal notch [he thyroid was not enlarged The chest was barrel
shaped The percussion note was hyperresonant There were fine mosst
rales at both fung bases posteriorly extending up to the angle of the scapula
These were also heard m the axillas The Jeft border of cardiac dullness
was 11 the mud clavicufar lime There was no palpable or vissble precordial
impulse [he sounds were of good quality and ro murmurs were descnibed
The liver and spleen were not enlarged The gemtalia were normal except
for aninduration m the left epididyms which felt nodular Rectal examina
tion revealed no abnormahities The reflexes were equal and active
COURSE IN THE HOSPITAL The patient had a low grade fever the
femperature on one occasion nising to 101 The bload pressure was low
bemg recorded frequently at 90/60 He was gnen digitahs The venous
pressuse was 40 mm of glucose solution The arm tongue circulation time
18 seconds An important laboratory finding was the blood chlorde of
86 mkq He remamed short of breath and coraplamed of headache He
was placed on pemeillin It was stated that he swallowed the matenal that
he brought up on coughing The third day he vomuted and remained
anoretic He complamed of hurung all over and had frequent eructa
tsons On Apnl 23 he was irrational It was thought that the rapid onset of
mental contusion the Jack of hallunations and the relatne stability of
fus behavior 1n relation to the confusion suggested an organic bram lesion
rather than a towc delirtum The spinal fliid was normal It was learned
that he had been vormting for a week prior to admsston On April 26 hus
shortness of breath mcreased and oxygen was admimstered He was ex
tremely cyanotic whenever the oxygen was discontinued Although he
was grven salt by mouth and occasional saline infusions hus serum chlonide
remamed low The nonprotein mtrogen was never elevated On April 29
when taken out of the oxygen tent temporarily he had extreme sespiratory
distress and bubbling rales were heard up to the apices The respiratory
Tate was 40 and the pulse rate 120 An electrocardiogram showed auncular
fibnllation On the day of death he became extremely cyanotic with rapid
shall tons

LAB::IVA{:;I:? ﬁin Red blood cells numbered 4 78 milion hemo
globin 1> gm  hematocnt 49 icterus index 3 sedimentation rate 18 mm
per hour leukocyte count on admission 12900 ranged from 21 600 to
32200 yust before death Differential count showed 2/ JI:chlé neutrophils
84 dn hils 5% phils 1, phils and 8 4 lympho-
cytes Unine emmmaugn was normal Stool examination shov\ctl no blood
or parasites On April 18 blood nonprotein nitrogen was 25mg¥ fasting
blood sugar 80 mg / CO combining capacity 287 mEq clﬂond:s 86
mEq /L total serum protemn 4 9 gm / with albumin 29 gm Y/ calelum
91mg? phosphorus 3 me cephalin floceulation O lhymal’,turbndny
38 units sodm 131 mEq potassium 43 mEq On April 28 blood
nonprotemn mitrogen was 36 mg , CO -combining cipauly }223 7 mE}:l]
chlonde 84 6 mEq  sodim 124 2 mEq_ potasstum 4 4 mEq_Eosinophils
were 11 per cumm Vital capacity was 205 liters Sputum culture showed
growth of numerous alpba and gamma streptococet few pneumococer and
beta streptococet Tuberculin fest (ist strength PPD) was posttive
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Electrocardiogram on Apnl 17 showed rate 80 left axis deviation
normal record On April 18 there was auricular fibnifation with a rapd
ventricular response On Aprl 21 there were evidences of digitalss effect
and auncular fibrillation

On x ray of the chest on January 14 1949 the lung fields were clear and
there was munimal bilateral emphysematous change On Apnl 17 1951
the heart appeared to be mcreased 1n 1its transverse diameter The aorta
was dilated and tortuous The Iular shadows were exaggerated Congestve
changes were seen throughout both lung fields and what appeared to be
plenral effustons were seen 1a both bases On Apnl 27 there was a strate
and reticular type of mottled density mvolving the entire left lung field and
the lower two thirds of the nght lung field The extreme upper portion of
the nght lung was relatively clear The increase 1n density of the lung fields
was slightly more pronounced at the bases The minor fissure on the nght
was thickened On Apnil 29 the diffuse mottling over the entrre left lung
field particularly m 1ts lower half was agam noted and there was a diffuse
ground glass type of opacification over the lower two thirds of the nght
lung field X ray of the hands showed no abnormalities of the bones or
soft tissues

(For Discussion turn to page 614)

VI

(3290950 Admutted May 10 1943 Died May 12 1945)

THis 43 year old Negro woman entered complaming of epigastnc pam and
vomiting of blood There was no history of any prior digestive symptoms
except for an occasional tarry stool over the previous five years

Six days before admiussion she developed a dull epigastic pant which
was aggravated by eatmng or drnking The pamn became so sharp while
cating that she could not tolerate food The pamn radiated pos!enorly to
both costorertebral angles It gradually mcreased i intensity and con
tinued to be aggravated by ingestion of food Shortly before admssion
she had a paroxysm of hing followed by profuse g of blood
PHYSICAL EXAMINATION on admission T 994 P 110 R 18 BP
40/0
The pattent was so 1l that only a mimmal exammaton could be carned
out The shin was cold and clammy There was marked pallor The tongue
was heavily coated The trachea was 1n the midline there was no tug The
lungs were clear to percussion and auscultation The heart was normal 1n
size sounds were famt There was a loud systohc murmur oyer the eure
precordial area No diastolic murmur was heard The abdomen was soft
and obese There was tenderness on gentle pressure 1o the mid-epigastnum
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No masses or organs were felt The reflexes were hypoactive No penpheral
pulsations could be felt
‘COURSE IN THE HOSPTAL After the adounistration of plasma and
whole blood the patient s blood pressure rose to 125/65 A fow hours after
admission she vomited 1200 ml of blood Her pressure then felf to 50,0
and after another transfusion rose to 105/65 Dunng the next few hours
the patient had two further hematemeses of approwumately 400 ml each

An exploratory laparotomy was performed An inciston was made from
the xiphord to the umbilicus After 1spiration of karge quantities of blood
from the stomach no bleeding pomt could be demonstrated It was
decsded 1o higate the veins along the greater and les er curvatures of the
stomach from the cardiac end to the pylorus The patient was on the
operating table for two hours

A few hours after operation she began agan to vomt blood and was
soon mn shock In spite of transfustons she died the following, day
LarorATORY DATA Blood serologic test for syphilis was positive
Red blood cells numbered 3 08 million hemoglobin 9 5 gm  hematocrit
31 acterus mndex 75 sedimentation rate (corrected) 15 mm  per hour
smear normal Leukocyte count was 12600 with 2/ myclocytes 7%
Juvenile neutrophils  60Y d phils 1/ phils 1,4
basophils 27/ lymphocytes and 2,/ monocytes Blood nonprotein nitro
gen was 40 mg / albumn 431 gm , and globulm 263 gm /

(For Discussion turn to page 617)

IX

(3430844 Admtied October 9 1947 Died October 21 1947)

THs 34 vear old white housewfe entered with severe cough of two weeks
duration Her mother died of heart trouble late in lfe One sister had heart
trouble type unknown The patient had had attacks of grand mal epilepsy
beginning at the age of 6 years and before that time had been told she had.
2 bad heart Dunng her childhood she had some exertional dyspnea
There was no lustory of jomnt msolvement but at the age of 10 years she
had had chorea

Nine months before admnsion she began to fose weight and her
dyspnes increased Two months before admussion the dyspnea became
even more marked and she had episodes of pan over the left chest
following exertion The pam was sharp and would last for several hours
She also noted swelhing of the ankles and nocturnaf dyspnea A diagnoss
of 10rtic and mtral valvular disease wis made and she was put on dimtalis
and a low salt diet Her symptoms mmproved until tno weeks before
admission when she developed a seere cough with mght sweats and
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marked weakness One week before admission she fell out of bed and hurt
her left chest For the two weeks before entering she had had frequent
bouts of nausea and vomuiting particularly after meals
PHYSICAL EXAMINATION on admussion T 102 P 96 R 44 BP
110/30

The patient was dyspneic and orthopnerc There was a browmsh hue to
the skin and a malar flush No lymph node enlargement jomt abnormal
ties cyanosis or jaundice was noted The pupils reacted normally The
fundi were clear No petechiae were seen The pharynx was normal and
the thyroid was not enlarged The nght diaphragm descended poorly and
there was dullness over the night Jung base extending up to the scapula
There were scattered rales over the lung bases The cardiac dullness was
15 cm to the left m the 6th interspace There were frequent premature
beats There was a loud systolic murmur which was transmited to the neck
vessels and a blowing diastolic murmur was heard 1n the 3rd interspace
to the left of the sternum The 1st sound in the mitral area was loud and
was preceded by a diastolic rumble There was a loud systolic murmur at
the apex The liver edge was felt 4 fingerbreadths below the costal margin
The spleen was easily palpable There was no edema
COURSE IN THE HOSPITAL The patient was extremely 1l and dunng
the first week had a temperature between 101 and 104 with a relatne
bradycardia A right thoracentesis was done on three occasions with
removal of 500 700 and 125 ml respectively The usual measures for
treatment of cardiac failure were without avail She had a persistent cough
which was never productive Bedause of the fever she was put on penicillin
but without any beneficial response After the first week she recerved
acetylsalicylic acid 36 gm daily wath a dramatic fall in temperature to
normal Her extremities remained cold She appeared to be m a state of
shock Two davs before her death while sitting on the bedpan_she had
an episode of marked shortness of breath Her pulse was not obtamable
for almost a minute and no heart sounds could be heard On the day of
death she again requested a bedpan had a similar episode and died
LABORATORY DATA Blood serologic test for syphilis was negatne
Red blood cells numbered 4 64 million hemoglobm 13 gm  hematocrit
32 sedimentation rate (corrected) 32 mm per hour Blood indices and
smear were normal Leukocyte count was 13 240 with 67 Juvenile neutre
phils 82/ seg; phils 1% phils 8,4 lymphocytes and
3/ monocytes Subsequent leukocyte counts ranged as hugh as 23 000

Stool examenation was negative for blood and pirasites The first urine
specimen showed a specific gravity of 1005 There was 3 plus aIbummung
onadmisston which cleared n five days Microscopic examination showe
many white blood cells some m clumps These were not present sub
sequently No red blood cells were seen Phenolsulfonphthalen tcs;
showed 50/ excretion 1n two hours Blood nonprotein mitrogen was ’il
mgy sugar 124 mg 4 biltrubin 3 mgy with 16 mg/ direct tntas
p;ctemﬂs 71gm% On the day before death the nonprotem mtroged %2
aTmgy

thil capacity was 600 ml Circulation tme (arm to tongue) 21 se¢
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Venous pressure 200 mm water Several blood cultures showed no growth
Sputum cultures showed numerous gram positive cocc1 1 pairs and chatns
Agglutination tests for tularemta and brucellosis were pegative Thoracen
tesis flind was straw-colored with specific gravity of 1010 and 700 whute
cefls per cu mm  Culture of the pleural fluid was stenle Bladder culture
showed Aerobacter aerogenes

Electrocardiogram showed right axi deviation with s prominent
notched P2 and a propunent Q3

X ray of the chest on August 8 1947 showed the transverse dumeter of
the hieart was 18 Scm  indicating definte enlargement There was straight
enung of the left cardiac border with evidence of left aunicular and ventricu
Iar hypertrophy 1here were mimmal congestive changes with prominence
of the vascular markings throughout the muddle and upper lung, fields on
both sides On October 13 1947 the night lung was obscured 1nfenior to the
fevel of the 5th b The opaque shadow was contmuous with the hver
shadow nfertorly and with the cardrac shadow medially The appearance
was suggestive of 2 preumomnic process The presence of flud could not be
uled out

(For Discussion turnt to page 620')

X

(45601830 Admutted March 27 1952 Died March 28 1952)

Tass 45 year old Pohsh woman entered the hospital because of vomiting
for a period of 9 weeks She had had one pregnancy at the age of 21 years
Labor was difficult and the child was sullborn For many years after
1938 she had lived 1n vanous concentration and displaced persons camps
mn Germany It had been noted that her color was sallow for several vears

Nine weeks before entry she developed malasse with pausea and
vomting One week before admussion there was an increase m the vonuting
and 1n the degree of malasse and weakness ‘There was a vague story of the
passage of dark unne and light-colored st:ols g_h;ﬂ had been a few nose
bleeds No urinary tract symptoms were describe
PrysicaL EKAM%AnoNynnPadmxsswn T 978 P 8 R 30 BP
135/50

The patient appeared chronically i was dehydrated and had lost
weight There was a uremic odor to the breath The mucous membranes
were pale The skin was drv and had a yellowish brown appearance
Seseral ecchymoses were noted The posterior pharynx was coated with a
yellowish brown tenacious materal The tongue appeared smooth along
the edges Cotton wool exudates were seen n the left optic fundus nqd the
retimal vessels appeared attenuated The thyroid was twice normal size
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The chest had an emphysematous appearance The lungs were clear to
percussion and auscultation The heart was not enlarged Therc was a soft
systolic murmur at the apex The abdomen was distended and there was
diffuse tenderness of a mild degree Which was more marked mn the mght
upper quadrant Ope observer believed that several nodular masses could
be felt throughout the abdomen and that there was shifting dullness in
the flanks The reflexes were hyperactive There was ankle clonus and the
Babinski reflex was present bilaterally
COURSE IN THE HOSPITAL The pattent lived less than 24 hours She
was given intravenous fliids and improved temporardy Within a few hours
she developed an acute attack of asthma’ which 1mproved after pheno
barbital and aminophylin She developed evidences of hyperkalemia with
progsessive diminutson 1 the activity of her reflexes She appeared to be
mproving after administration of calcium but suddenly had a convulsive
seizure and the pulse became unobtanable

G; logical e 1on dhsclosed normal pelvic organs with no
masses in the region of either vreter
LABORATORY DATA Blood serologic test for syphilis was pegatne
Hematocnit 25 1cterus ndex 5 sedimentation rate 30 mm per hour Total
leukocyte count was 15800 Bleeding time was 2% munutes tourmquet
test negative Blood nonprotem nitrogen was 214 mg /4 sugar 112 mg/
calewm 55 mg % phosphorus 18 5 mg % biliubin less than 08 mg /
CO, combning capacity 9 mEq  chloride 90 mEq  sulfonamide level
05 mg® Unne exammation showed specific gravity of 1002 sugat
negative  albumin negative Microscopic exammnation of a catheterized
specimen showed many red blood cells and pus cells 1n clumps no casts
Urine culture showed Aerobacter aerogenes Blood culture showed no
growth

Electrocardiogram on March 27 showed a rate of 86 P R imterval 026
sec left axs deviatton QRS complexes normal T waves upnght and
shghtly peaked Interpretation was first degree heart block left ax> devia
tion T waves show evidence of hyperkalemia A subsequent record was
interpreted as showing ventricular fibnllation A third record taken after
3 grams of calcrum gluconate injected mtravenously showed an 1dio
ventricular rhythm with wide and varying biphasic complexes with aurct
lar standstill These changes were nterpreted as indrcative of hypocalcemia
and extreme hyperkalerma

(For Discussion turn to page 623)
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(4+125441 Admitted December 11 1951 Died January 15 1952)

Trus 63 year old Negro was admitted complaining of pamn 1n the right
flank In 1932 he had a gonococeal infection The blood pressure was then
188/130 The serologic test for syphihs was negative In 1937 a diagnosis
of Bifateral infectious arthrtis of the sacroihac jomnts was made During
the next few years the blood pressure vaned from 180/126 to 240/160
Urnine examination showed no abnormahities He complamed at times of
pamn around his heart and dyspnea at mght In 1946 he complained of
vomiting dizziness and weakness Examination then disclosed enlarge
ment of the heart the apical impulse being 12 5 em  to the left of the mid
fine A systolic murmur was descnbed The blood pressure was 190/124
Sclerotic changes were noted in the retinal vessels In 1948 an x ray picture
of the spine showed hypertrophic arthitis and an old munimal compression
fracture of the third lumbar vertebra The electrocardiogram showed
numerous extrasystoles and left axs devianon In February 1949 a
permeal prostatectomy was done Biopsy specimens showed no carcinoma
In the postoperative period he developed thrombophlebitis and epididy
mytts

In July 1949 he suddenly developed without loss of consciousness a
left hemp ft b ypesthesia and left homony | T
Spinal flud examination revealed a pressure of 170 mm of water normal
dynamus proten 144 mg, The Wassermann reaction was negatnve
There were 309 red blood cells and 37 white blood cells per cu mm A fant
aortic diastolic murmur was heard The blood pressure was 260/130

In December 1950 he developed paroxysmal attacks of nocturnal
dyspnea and had numerous extrasystoles He had complamned of back
pain for a number of years which became worse after fus cerebral accident
101949 at times radiating down the outside of the left leg to the foot and
made worse by movement

On December 10 1951 he complamed of severe crampy pains 1 his
hups legs back and night flank The unine showed occasional red cells and
white cells with numerous casts There was a 1 plus alburmn but no sugar
He was thought to have a urinary calculus Deep breathing and movement
of the right leg increased the pamn in the night flank There was generalized
abdomunal tenderness The blood pressure was 170/110 There were
marked enlargement of the heart frequent extrasystoles and a harsh
systolic muemur over the precordium There was evidence of recent [oss of
weight There was tenderness on palpation 1n the epigastnum and nght
costovertebral angle The following day he descnibed the pain mn the
precordial area as a crushing sensation which radiated down his left arm
The blood pressire was 142/100 Moust rales were heard at both lung bases
The following dav Ins temperature %as normal The blood pressure was
120/80 He d slee d vath p

Py Y but 9 pung He
stll complained of patn in the left arm but the precordial and abdomunal
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pan were less pronounced A frction rub was heard over the precordium
Op December 2{ s temperature rose to 102° rales were heard at the night
base the blood pressure was 148/96 there were pam 1n the right chest and
signs suggesting consolidation of the right lower lobe At ths time he was
transferred from the Surgical to the Medical Service
PHYSICAL EXAMINATION on transfer to the Medical Service T 100
P 100 R 22 BP 160190
The patient gnmaced with pam on movement of the left arm leftleg or

the spie There was no pam on percussion over the bones There was 2
left homonymous hemianopsia and marked attenuation of the retmal
vessels with arteriovenous compression There was no lymph node enlarge
ment There was an area of tubular breathing at the right base The heart
was enlarged to the left There were numerous extrasystoles A. percardsal
friction rub was noted A systolic murmur was heard in the apical area and
at the base where 4 hugh pitched diastolic murmur was also audible
Radnal femoral and popliteal pulsations were palpable There was no
venous congestion or edema The abdomen was flat soft and diffusely
tender Rectal examination revealed no abnormahties

CoURSE IN THE HOSPITAL on the Medical Service  The patient had
fever and was grven streptomycin and pentcilln Duning the next week the
temperature reached 103 On December 24 the unne had a specific gravity
of 1010 albumin 2 plus no red cells loaded with white cells occastonal
granular cast No Bence Jones protemn was found Nonprotem mtrogen
was 37 mg % and phenolsulfonphthalemn excretton was 803 1 2 bours
Venous pressure was normal and arm to tongue circulation ttme was 30
seconds Other blood chemcal examinations showed chlorides normal and
€0, combining capacity 24 2 mEq Total serum proten 9 7 gm /4, with 29
gm 7 albumin and 6 8 gm &/ globuhn Urine culture showed 4 aerogenes

The patient continued to have pain 1n the back and legs and on Decert

ber 26 became less responsive and irrational There was stiffess of tus
necl. and hus eyes deviated to the left Lumbar puncture showed opening
pressure of 220 mm water flud clear no cells, negative Wassermann
reaction On December 30 he was started on a sulfonamide On December
31 the blood nonprotein nitrogen was 60 mg & It was noted that the unine
output was only 450 ml with a flud mtake of 3500 ml He was agan
disonented Touching or moving the left arm or leg seemed to cause pait
The mmpression was that Ius pain was possibly thalamic 1n ongm from s
old vascular accident January 2 the nonprotein nitrogen had risen to 85
mg¥ serum sodwm was 137 mEq potassum 3 6 mEq globulin 63
gm % The sulfonamide was discontimued From then on the blood non
protem nitrogen steadily rose reachng 166 mg & on January 7 On January
14 the nonprotemn mirogen was 208 mg % sodium 136 mEq potassum
65 mEq caleum 98 mg % phosphorus 89 mg % and chlonde 107
mEq On January 12 his uninary output had mcreased to 850 mt He
developed an aspiration pneumontis on January 12 and three days lates
was found dead by the purse 5
ADDITIONAL LABORATORY DATA  Red blood cells numbered 28
mllion hemoglobin 9 5 gm  hematocrit 24 icterus ndex 7 5 scdimenta
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tion rate (uncorrected) 67 mm per hour leukocyte count 6850 with 3,/
Juvenle neutrophils 71/ segmented neutrophils 16,4 lymphocytes and
87 monocytes Two nucleated red cells were seen per 100 white cells
There was no sickling

Guarac test on stool blood cuftures and blood serologic test for svphilis
were all negative

Electrocardiogram on December 17 Rate 97 P R interval 0 16 sec
normal sinus thythm QRS duration 012 sec  shightly sagging ST1 and
V5 with low upnight T waves Interpretation Left axss devmtion pro
longed intraventricular conduction time left ventricular stram andfor
digitalss effect In subsequent records avricular and ventricular extrasys
toles were noted

In x ray examinations made October 5 1948 the gastromtestinal series
wasnormal X ray of the chest showed card gement withel
and tortuosity of the aorta Spmal < rays showed ostecarthritis of the
Tembar spme marrowing of the second lumbar interspice with mimmal
wedging of the third lumbar vertebra—chang dered patible
with an old compresston fracture In February 1949 the chest x rav
showed marked increase m s1ze of the heart with particular prominence of
the left ventncular region moderate clongation and tortuosity of the
thoracic aorta Intravenous pyelogram revealed po abnormality although
visualization was icomplete A flat plate of the abdomen showed moder
ately advanced osteoarthritis of the lumbar spine and a small arez of
calaification 3 cm to the left of the snterspace of the 12th thoracic vertebra
possibly overlying the upper pole of the kidney A gallbladder senes was
normal’ Flat plate of the abdomen showed marked dilatation of the nght
half of the colon and several loops of small intestine suggestive of a
paralytic ileus On December 20 1951 chest x ray showed enlargement
of the heart lung fields were clear No bony changes were seen On
December 31 x ray of the shull showed the sella base and calvatium
Within normal lumifs Films of the pelvis showed some punctate mottling
of the bones

(For Discussion turn to page 626
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On the {ollowing pages are presented the discussion anatomical diag
nosis and summary applicable to each of the eleven cases presented
on the preceding pages of this chapter By these the reader may test
his own jud and the y of the diagi he was abk to
reach in each mstance

I

(34392581 Admitted February 23 1947 Died February 23, 1947)
(Continued from page 569 )

Discussion We shall consider first the cause of the heart dis
ease This patient had insufficiency of the aortic valve which because
of a weakly positive serologic test for svphilis, was considered to be
due to svphnlis and was treated as such However one must examine
other possible causes for this leston The deseription of the heart m
1917 15 of particular interest The systolic murmur transmutted ta the
axillary area and the accentuated pulmonic second sound were sug

gestve of orgamic nutral disease It 15 seldom saysfactory to base a
diagnosis on a single physical sign and the posiion 1s parbicularly
wnsecure when the sign 15 not of 2 high degree of rehiabiiy To say
that a constant long harsh systohie murmur heard at or beyond the
apical wpuise 1 1 young man usually sigmfies mutral disease and
that this conclusion 1s more relable when there 1s a tustory of thett

matie fever 15 as strong a statement as can be defended A posinic
diagnosis dcpends on the recogmiion of mutral obstruction Evidences
of this were described only after the patient had full blown aortc
wsufficiency and the unreliability of signs of mutral disease m such
a situation 1s well known If there was evidence of aortic stenosis

this also would be hefpful 1n making an etiologrcal diagnosis There
Was a systolic murmur at the base and on one occasion a thril was
felt but there could have been no unequivocal signs of stenosis with
such free aortic regurgitation

5%
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The changes 1n the urine and the elevated blood pressure n 1917
may be important He might have had a subsiding acute nephntis at
the time following a streptococcalinfection Inview of the subsequent
course of events 1t seems unlikely that he had repeated attacks of
rheumatic activity The rapid progression of the symptoms of cardiac
msufficiency once they began 1s certainly in favor of syphilitic aortic
valve disease

If he had rheumatic disease of the aortic valve mn 1917 1t 1s con
cervable that stenosis was present at that time and that something
took place later to mcrease the degree of msufficiency The weight
[oss 1n spite of edema accumulation the fever which disappeared
after penicillin the shight anemia the palpable spleen and the per
sistent hematuria suggest that bactertal endocarditis may have been
the added factor However no petechize were described and several
blood cultures showed no growth Two other possibilities must be
considered a syphilitic lesion superimposed on rheumatic aortic
stenosis or the development of arteriosclerotic changes in the valve
Arteriosclerosis 1s often advanced as the cause of aortic insufficiency
1n patients past 50 years of age but if these patients are followed to
autopsy many of them are found to have other types of disease

This case affords an example of the difficulty presented by a wide
variety of mamifestations which must be evaluated and placed i therr
proper relationslups Fever weight loss m spite of edema formation
changes 1n the urine changes m the lung fields enlargement of the
fwer and spleen reversal of the albumin/globulin ratio all presented
problems to those taking care of this patient They form a hetero
geneous group of observations most of which could be explatned on
the basis of heart faiture alone Fever 15 2 common accompaniment
of severe cardiac wsufficiency beng the result of a reduction 1n the
efficiency of heat dissipation The poor appetite and altered digestive
efficiency associated with chronic passive congestion of the intestinal
tract might have been responsible for the loss of weight Edema n
chronic cardiac farlure 1s not uncommonly on a nutnitional basis
with lowered serum albumin Chronic passtve congestton of the Iiver
may be indistinguishable clically from cirrhosis being associated
with low serum albumin splenomegaly and 1mpairment of tests of
Inver function The reduction 1n kidney function was more than one
would anticipate on the basss of heart failure alone but renal arterio-
sclerosts might have been a contnibutory factor

The key to the problem secms to hie m the determmnation of the
cause of the aortic msufficiency In the presence of a positive Was
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sermann the answer would appear to be simple Moreover the course
of the 1llness after the development of the first evidence of heart
failure was quite charactenstic of syphilitic aortic disease relentless
progression to a fatal termination without the intermusstons of re
stored compensation that are so common with rheumatic heart dis
ease In view of the past hustory there might conceivably have been
two diseases—syphilitic aortic disease and rheumatic mitral disease
From the record 1t certainly seems likely that he had mitral valvular
disease 30 years previously Considenng all these possibilities Tam
mnclined to beheve that he had rheumatic disease of both the aortic
and the mitral valve and that at a later date something happened to
wncrease the degree of aortic insufficiency and to precipitate cardiac
failure This might have been caused by syplulis arteriosclerosis, or
bactenal endocarditis In spite of the negative blood cultures the
weight of the evidence seems to favor rheumatic disease of the aortic
and mutral valves with a supenmposed bacterial endocarditis

ANATOMICAL DIAGNOSIS (Autopsy No 20438) Healing bactenal
endocarditis {(gram negative cocer) of aortic vahve with extension to ven
tricular septum and mutral valve and perforation of aortic cusp of mutral
Aortic nsufficiency Old infarct spleen Acute splentc tumor Generahzed
artenosclerosis and arteriolosclerosis Arteriosclerotic and shght embolic
nephnitis History of hypertension Cardiac hypertrophy Marked chrome
passive congestion lungs and liver Slight pulmonary edema

The aortic cusp of the mitral valve showed a patch of roughening of its
aurcular surface near which were several pale vegetattons What remamed
of the posterior cusp showed a perforation about 5 mm from 1ts margin
The valve about the perforation was thickened and showed some rregy
larity resembling bacterial vegetation On the posterior aortic valve leaflet
there was a soft vegetation

Microscopically the lesion of the aortic valve showed a healing endo
carditis There were bactenal colomes near the surface of the vegetaton
These were gram negative cocct The fact that this process mvolved pn
marily the aortic valve which was nesther bicuspid nor the site of previous
endocarditis make 1t likely that they were gonococcr

The final conclusion was that the patient had a gonococcal endocarditis
engrafted on previously normal valves
SUMMARY Thus 63 year old Negro man was found at autopsy to have
what was considered to be a healing GONOCOCCAL ENDOCARDITIS
engrafted on a normal gortic valve Anorexia and loss of weight were the
only symptoms that preceded the onset of carduac msufficiency Many of
the characteristic clinical features of bacterial endocarditts were missing
and blood cultures were sterile Mamfestations which pointed toward the
correct diagnosis were mild unexplamed fever anemia and a favorable
response to the pentallin which was guen because of a positive serologic
test for syphulis In attempting to solve this complex problem the discusser
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arnved at a correct diagnosis of bactenal endocarditis through a fortuttous
process of analysis based upon a false premise The ustory of a svstolic
murmur when the patient was 33 years old led the discusser to conclude
that the primary cardiac disease was rheumatic valvulitis He believed that
the sudden and 1rreversible cardiac farlure was best explained by a super
unposed bactertal endocarditis The autopsy disclosed no evidence of
rheumatic heart disease and provided no explanation for the systohc mur
mur heard 30 years before

i

(3213063 Admutted October 8 1940 Died October 9 1940)
(Continued from page 571)

DisCussIoN (The results of the surgical procedure were unknown to
the discusser) In the present case there 13 no clear cut objective
finding which will serve to onient the analysis The diagnosis will de
pend upon the mterpretation of the history and the course of the
illness The symptoms including constipation pain i the left lower
quadrant nausea and vomiting followed by diarrhea and ntestinal
bleeding suggest that there was partial obstruction and ulceration of
the large bowel [he fact that throughout the 1ilness except at the
very end the pam was located mn the left lower quadrant suggests
that the lesion causing this obstruction was located 11 the descending
colon or the stgmord If ths should be the correct interpretation of
the functional disturbance which this patient presented then we must
tview the possible causes of obstruction of the lower bowel These
may be divided 1nto three matn citegores

(1) Those due to mechanical causes

(2) Those due to mflammatory diseases

(3) Those due to tumors

The patient had an extensive pelvic operation ten year- before her
final 1llness This might furnish a basis for the formation of abdom
nal adh [o} lly following abd | of ntes
tinal obstruction occurs when a portion of the bowel shps under a
band of adhesions with resulting strangulation Such an event may
occur many years after the operatton During the interval there are
often recurring abdominal symptoms before a serious degree of ob
struction develops Furthermore the obstruction 1s most frequently
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m the small bowel I cannot remember seeing one 1n which the large
bowel was mvolved although this may happen In this patient such
an explanation seems unlikely Her abdominal symptoms steadily
mncreased 1n seventy and were accompamed by the appearance of
blood 1n the stool, loss of weight and anemia

Next we have to consider vohulus, which was the preoperative
diagnosis This agun comes on suddenly and does not produce 1llness
over a peniod of months such as thus patient had Had she had only
the final attack then this diagnosis mght be more seriously enter
tamed but under the crrcumstances 1t seems only remotely possible
The same objection may be made to the diagnoss of acute intussus
ception which 1s of rare occurrence 1n aduits Chronic intussusception
1s more common 1n adults occurring usually in the presence of a
tumor or Mechkel s diverticulum If this patient had some type of
herma which rarely mvolves the descending portion of the large
bowel I can see no way to make the diagnosis on the basis ot the
information available to us

Among the inflammatory causes of large bowel obstruction two
must be considered (a) diverniculinis and (b) ulceratne coliis With
diverticulitis patients mav have recurring attacks of obstruction
Intially these may be due to infection and edema later they may be
caused by adhesions or by angulation of the bowel Such attacks are
usually accompanied by systemc evidence of mfection Thus was not
a feature of the present case With regard to the second possibility
the hustory does not suggest ulcerative colitis The sllness started with
severe constipation and abdommnal pamn diarthea came only as the
episodes of constipation were subsiding T think 1t altogether unlikely
that an acute mflammatory disease was responsible for this patient s
iliness

All of the 1ons seem to be with the view that
the obstruction was due to some type of tumor Furthermore since
there was evident intraintestinal bleedmg it would seem reasonable
to conclude that the tumor had an ulcerated surface witlun the intes
tinal lumen The tumors which seem to be the most hikely causes of
the bowel obstruction n this case are the following

(1) In certain mstances fuberculosis leads to the production ofa
dense fibroid mass which causes partial ntestinal obstruction with
out the usual mamifestations of active mfection Such masses usually
myolve the cecum and may give Tise to recurnng attacks of transtent
and incomplete obstruction These lesions may be mistakenly diag
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nosed as carcinoma  the final differentiation being made only after
examnation of microscopic sections The obstruction m the present
case was 1n the descending colon where this type of lesion rarely
oceurs

(2) Sometumes fymphosarcoma begms 1n the intestines and causes
obstruvtion It mipht I suppose mvolve the large bowel but I have
never scen such an 1nstance

(3) Characteristic symptoms of obstruction usually without bleed
g occur i regional dleitrs This disease 15 not strctly limited to the
tleum as the name would :mply but 1t 15 certainly extremely uncom
mon in the descending colon

(4) The gradual onset of obstruction without evidences of mflam
mation the bleedimg and the loss of weight and strength are all
quite charactersstic of ecarcinoma of the colon The onlv objection to
this dragnosis anses from the age of the patient However as we
have seen in these conferences carcinoma 1s by no means rare at this
age Swce everything else seems to pomnt to this diagnosis my final
concluston 15 that the patient had a carcinoma of the descending colon

The cause of the terminal event which led to the emergency opera
tion must be explained She developed cramping pains over the ab
domen more severe in the right lower quadrant and there was
tenderness with muscle spasm This would certainly suggest that the
colonic lesion had leaked with resulting peritomtis

ANATOMICAL DIAGNOSIS (Autopsy No 17110) Adenocarainoma of
sigmotd colon with partial obstruction Dilitation and hypertrophy of
colon above tumor Small ulcers in hypertrophied cok’m Fistula between
Jejunum and colon abd Ladh pl ¥ lap: y wound
Obstruction of larynx by stomach contents (vomiung and death under
anesthesis) Large embolus (fresh thrombus) nght pulmonary artery
Orgamzing thromb: 1n small pulmonary arteres Cardiac dilatation
1 ocalized nodular scarnng mutral valve Few munute scars in myocardinm
Eacapsulated caseous tubercles upper lobe nght lung and tracheal lymph
nodes Cholelithiasis small cysts night ovary Extreme obesity Fattylner
The patient died while under anesthesia for the surgical operatton The
lapirotomy disclosed no leakage of ntestinal contents 1nta the peritoneum
Evidently the collapse duning preparation for x ray examnation had been
due to the large putmonary embolus Prior to autopsy there was apparently
postmortem distuption of the jejunocolic fistula for there was gas n the
pentoneal cavity and n the left abdonunal gutter there was 500 ml of
Yeltowish brown foul smelling matenal but there was no evidence of
pentonttis There was a pertoration [ cm 1n dhameter in the jejunum 6
nches below Treitz igament There were two large perforations 1n the
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sigmord about 18 mches below the hepatic flexure and these were m the
center of the constricting tumor which appeared to extend over a distance
of 20 cm

The nght pulmonary artery contamed a long elastic clot which could be
pulled out readily The heart wcghed 430 grams The night ventricle was
moderately dilated

The tumor in the colon was a papillary adenocarcinoma causing partial
obstruction with dilatstion and hypertrophy of the colon above The
cotled blood clot found n the nght pul y artery was microscopscall
a very fresh thrombus The site of ongin of the embolus could not be
determined
SUMMARY This 33 year old white housewife over a period of 4
months had gastromtestinal symptoms which were interpreted as bemng
due to partial obstructton of the descending colon or sigmoid After dis
cussion of the meck al 1nfl and neopl causes of obstruc
tion of the lower bowel 1t was concluded that a carcinoma of the colon
offered the best explanation of the symptoms New symptoms which
developed shortly before death were attributed to a perforation of the
bowel proumal to the obstruction The diagnosis of CARCINOMA OF
THE COLON was confirmed at autopsy but the terminal event was found
to be due to a large PULMONARY EMBOLUS

il

(44493875 Admutted March 14, 1949 Died March 17 1949)
(Continued from page 573)

DIsCussION Let us first review the mportant facts about thus
patient s 1llness
(1) The final acute 1llness ran 1ts course to a fatal termmation i 3
peniod of approumately three weeks
(2) The essential findings were
(2) A Tustory of rheumatic fever and physical evidence af
chronic mutral valve disease,
(b) Intermuttent epigastric pain nausea and vonuting
{c) Headache drowsiness, aphasia coma and convulsions
without clinical meningitis
{d) Evidence of renal involvement and azotemua,
(e} Severe anemra with muld jaundice
(f) High fever and leukocytosis with essentially normal daffer
ential blood count
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(8) Severe purpura with thrombocytopema, prolonged bleed
g time absent clot retraction and pormal clotting tume
The best documented feature of this patient s illness which can
setve to orient the discussion 1s the thrombocytopemie purpura
The causes of thrombocy topenic purpura may be diided mto two
aajor categories
(I) Essential or primary purpura hemorrhagica (Werlhof’s dis
ease)
(I) Symptomatic purpura occurring as a part of some other dis
ease process
(A) Following the use of or exposure to a variety of agents
which exert a toxic effect or to which a hvpersensitivity
reaction develops
(1) Chemicals and drugs such as arsenic barbiturates
gold benzol qumme ergot bismuth iodine hair
dyes sulfc des probably chlorampt 1 am
lime TNT colloidal silver trimethadione, and pro
pylthiouracit
(2) Sensitnaty to certain foods or food products such as
orris root
(B) Following various forms of radiatien
(C) During the course of certam 1nfections such as various
types of bacteremia nichettsial mfections bacterial endo
carditis g al ind g al ofections ty
phoid fever scarlet fever measles smallpox vaccimia
chickenpox plague yellow fever undulant fever poeu
monia 1nfectious mononucleosts nfluenzy malana acute
hepatitis and rheumatic fever
(D) Duning the course of certam disorders mvolving the blood
forming organs such as
(1) Leukerma
{2) Aplastic anerma
(3) Anemua due to bone marrow replacement by
(2) tumor
(b) osteosclerosis
(4) Splemc mvolvement
(a) portal hypertension
(b) Gaucher s disease
(¢) Hodghuns disease
(d) sarcordosis
© lled primary byperspt
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(f) splenic vein thrombosts
(g) tuberculosis of spleen
(E) Inacute purpura with platelet thrombi i the capillaries—
so called thrombotic thrombopenic purpura
(F) Asamamfestation of systemic lupus erythematosus
The dsagnosis of 1diopatiuc purpura should be made only when
one can find no evidence of any condition to which the purpura may
be secondary therefore we should first consider the diseases which
may produce symptomatic purpura
A thorough mvestigation was made 1n this case to determine any
exposure to toxic chemical agents but none could be uncovered Nor
was there evidence of exposure to any type of radiation
The hist of infections which at one tmme or another have been
reported to be complicated by thrombocytopenic purpura is a long
one Itss true that purpura may follow an acute infection but severe
purpura 1s rare as a dominant manifestation early i the course of
the discase The diagnosts when this patient entered the hosprtal was
bacterial endocarditis and there are certan features which suggest
tlus However 1t 15 unusual 1 a fulmmating case not to be able to
grow the organisms from the blood Furthermore severe thrombo
penic purpura 1s an unusual complication of this disease ‘There was
no evidence that this patient had acute rheumatic fever or any of the
other mfections listed
Careful consideration must be given to the possibility of some
disease of the hematopozetic system Many of these may run a severe
acute course with high fever simulating an acute infection The
results of the examnations of the peripheral blood and the bone
marrow seem to exclude leukemia and aplastic or myelophthisic
anemia There was no splenomegaly and there were no assoctated
findings to make one suspect sarcoidosts muliary tuberculosis fol
minating liver disease or some rarer entity such as Gaucher s disease
Three major posstbilities remain
(1) Essential or pnmary thrombocytopenic purpura
(2) Purpura as a mamifestation of systemic lupus erythematosus
(3) Thrombotic thrombopenic purpura
Idiopathic purpura 15 rarely accompanied by either 2 marked
febrile reaction or jaundice Both of the other possibilities are ffre
quent 1n occurrence Systemuc lupus erythematosus may have a very
acute onset with hugh fever and purpura and there may be no jomt
or cutaneous lesions Thrombotic thrombopenic purpura 15 2 dis
tinctive clinical syndrome the salient features of which are fever
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thrombocytopenia a rapidly progressing hemolytic type of anemia
and bizarre non localizing cerebral and visceral mamifestations Ic
terus has been reported 1n over half of the cases and aphasia has
frequently been present The illness often ends fatally 1n one to three
weeks The symptoms result chiefly from the obstructive effect of
thromby 1n small vessels These disturbances usually are most evident
1 the central nervous system where there 1s such a close relationship
between adequate circulation and normal cellular function Platelet
thromb might account for the numerous abnormalities 1nvolving
various organ systems 1 the present case

In view of the close resemblance between the findings m this case
and those described 1n cases of thrombotic thrombopemc purpura
this seems the most likely diagnosis

ANATOVICAL DIAGNOSTS (Autopsy No 21696) History of rheumatic
fever 1n childhood with subcutaneous nodules and polyarthritis Chrome
theumatic endocarditis of aortic and mitral valves Acrtic msufficency
Hypertrophy of left ventricle Mild mitral msufficiency Recent non bac
terial thrombotic vegetations of aortc and mitral valves Multiple recent
emboli and platelet thrombi of small vessels throughout the viscera
Infarct of posterior wall of left ventncle and numerous tiny fresh myo
cardial mfarcts and scars Severe passive congestion of lungs and Itver wath
acute central liver necroses Multsple small infarcts of spleen ladneys
pancreas and bramn History of thrombocytopewa and purpura Hemor
thage i bladder mucosa Lupus erythematosus dissemmatus  penartenal
fibrosis of spleen wire loop lesion of renal glomerul Patchy rheumatte
pneumonia Extramedullary blood formation m the spleen Basophilic
cytoplasmic granules in lver and adrenal cortex Non-calaified basophulic
deposits in and about small vessels i the corpus stnatum
This case showed an unusual combination of fesions There was scarnng
of the aortic valve with evident aortic msufficiency and left sentncular
enlargement There was moderate scarring of the mitral vale and chordae
tendineae but no auricular endocarditis There were small finable vegeta
tions on both the aortic and mitral valve Histologically these were fresh
non bactenal thromb There were i tiny
emboly 1n the coronary vessels and elsewhere throughout the body In the
d these had produced tiny necroses and fresh scars
and there was a large recent infarct of the posteror w all of the left ventnicle
There were also numerous infarcts 1n the spleen and kidneys and minute
ones in the pancreas and bramn There were granular thrombs 1n the small
artertes and arterioles in these organs and elsewhere and the great abun
dance and minute size of many of these thromb suggested that some of
them mav have formed locally in the minute vessels and did not represent
emboli This was particularly interesting i view of the fact that the patient
had a low platelet count termnally and had numerous petechiae and Iarg;
cutaneous hemorrhages recatling the rare cases of platelet thromboses Wit
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thrombocytopenta The spleen showed strking penartenal fibrosis and
there were also thickened capillary loops 1n some glomeruli of the kidneys
The patchy pneumorua was associated with focal thrombosis of capillaries
and necrosis of alveolar walls bling a theumatic p

SUMMARY Thus 22 year old white man who had a history of chrome
rheumatic heart disease developed an acute illness lasting for three weeks
and charactenized by epigastric pan vomiting drowsiness aphasia con
vulsions coma severe anemia thrombopenic purpura high fever leuke
cytosis and azoterma The most hikely diagnoses seemed to be systerme
lupus erythematosus or thrombotic thrombopenic purpura At autopsy
there were chrome theumatic endocarditis of the aortic and mitral valves
MULTIPLE RECENT EMBOLI AND PLATELET THROMBE OF SMALL VESSELS
throughout the viscera myocardial infarction, LUPUS ERYTHEMATOSUS
with penartenial fibrosts of the spleen and wire loop lestons of the glomeruh
and patchy rheumatic pneumonitis Thus the patient had widespread
lesions of thrombotic thrombopemic purpura as well as chronic rheumatic
endocarditis and the splenic lesions charactenstic of systeruc lupus
erythematosus

v

(3484774 Admutted December 20 1948 Died January 21, 1949)
(Contunued from page 575 )

DISCUSSION This patient had had severe arterial hypertension
for several years Excruciating pam mvolving numerous areas %as the
predomunant feature of the final illness but physical examination and
x ray studies of the bones revealed no recognizable basts for the
patient s complamnts Evidence of weight loss was striking There was
a 1id lag and the eyes were said to be pronunent but this might have
been a result of the profound loss of weight The thyroid gland was
normal in size Rhonchi were heard over the chest and the breath
sounds at the bases were tubular The liver was possibly a little en
larged and the prostate was enlarged and firm, but no evidence of
neoplasm was detected He had fever from time to tume, and there
was a vatiable elevation of the leukocyte count The x ray findings
dicated an mterlobar effusion but attempts to obtam flmd were
unsuccessful

Thus m thus case the history physical examnation an
course which 1f correctly wnterpreted usually give clues to U
nosts were too vague to be of much help It was thought on 1|

d clneal
he diag
he ward
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that the patient mught have lupus erythematosus or some type of
pyogenic infection with empyema and a brain abscess or possibly
mmhary tuberculosis

The basal metabolic rate was elevated The determinations were
probably not satisfactory owing to Ius extreme discomfort and fever
In addition elevation of the BMR 1s not an uncommon finding i
patients with severe hypertension When these facts are considered
along with the chnical picture 1t seems aghly unlikely that this man
had true hyperthyrowdism

The only reason for dering the d of sy Tupus
erythematosus 1s the rather brzarre character of the whole picture
It would be difficult to imagne this disease running its entire course
without skin joint lymph node renal or hematological changes
The pamns were not of the type usually associated with the muscle
involvement seen m cases of lupus and for what 1t 1s worth muscle
biopsy did not show the characteristic lesions There were no local
1zmg signs to suggest a bran abscess If an empyema were the cause
of the pulmonary shadow many attempts to demonstrate this were
unsuccessful Blood cultures were never positive Tuberculosis re
manns as the best possibility among the infections but since there was
no posttive evidence 1n 1ts favor this would have to be 2 diagnosis of
exclusion

Two clues stand out which may be related to each other and to the
pans One 1s the swellng which developed along one rib and the
other 15 the elevated blood caleium in the presence of normal serum
protem level and normal blood phosphorus The hypercalcemua per
sisted 1 the face of a mounting blood nonprotein nitrogen When
the hidney fails and phosphorus 1s retained the blood calcium tends
to drop and may reach low levels unless the parathyroids are stum
ulated to increased actnty and a secondary hyperparathyrodism
develops Assuming that this man had a genume /iy percalcerma what
are the conditions which might have caused 1t”

(1) Viamun D intoxacanon 15 one possibility It m 1y be associated
with skeletal pamns There was no history of excessive ntake of
vitamun D and the other features of thus type of intoxication were
not present

(2) True My perparathy rowdism seems unlikely The phosphorus was
not depressed 1n the presence of reasonably good renal function The
serum phosphatase activity was not elevated and no skeletal changes
were seen 1n the x ray pictures -

(3) Multiple nyeloma 1s more difficult to exclude since cases have
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been described 1n which there were no visible changes in the bone or
abnormal serum protein levels No Bence Jones protein was found
i the urine The swelling of the r1b would suggest this possibility,
but no lesion of the b was detected by the radiologrst

(4) There was no rapid skeletal rarefaction to account for the ele
vated serum calcrum although the inactivity resuiting from the severe
parn mught have led to some calcium mobiltzation

(5) Some cases of sarcoidosis have been presented recently 1n which
there were high serum calcium levels In some mstances the usual
clmical manifestations of this discase were absent, and operation was
performed for parathyrord tumor This diagnosis can only be elim
wnated here by finding a more satisfactory one to supplant it Cases
of tuberculosis have been reported 1n which hypercalcemia was pres
ent but proof of the diagnosis of tuberculosis was not recorded
These may have been cases of sarcotdosis

(6) In the final category are those cases of osteol) tic metastases
from carcinomas We must also mclude here certam cases of car
cnoma of the breast and Iung 1n which bone pain may be prominent
1 the absence of x ray or postmortem evidence of skeletal metastasis
in the bones examined

There was no note of any alteration of the breast and I know of
no cases of carcinoma of the breast m males which have been asso
ciated with hypercalcemia On the other hand there was an opaque
area 1 the lung field from which flurd could not be obtained on ré
peated trals I beheve that this was a carcinoma of the lung with
bone metastases which were not evident 1n the x rays taken This
diagnosis offers an explanation of the prominent pain the Toss of
weght the fever and possibly the nervous system symptoms which
may have been duc to metastatic lestons This case brings to mind
the old aphorism that one should think of carcinoma when pain 1n
the bones 1s promment and nothing can be seen n the x ray to ac
count for it Concewvably the pan might have been due to acute pul
monary hypertrophic osteo arthropathy which may appear early 10
the course of a pulmonary neoplasm and may simulate an acute
polyarthritis On the other hand the development of the nib swelling
suggests metastases to bone

ANATOMICAL D1aGNosis (Autopsy No  21624) Undifferentrated
bronchogenic carcinoma nght middle lobe bronchus with metastasts tt;
hilar Iymph nodes nght 5th b night lower lobe and liver Fibrous plenra
adhesions nght

This was an anaplastic carcinoma ansing 1n the nght middle Jobe bron
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chus and extending widely throughout this lobe as solid sheets of mfiltrating
tumor Much scarning and secrosts were present The lower lobe showed
massive lymphatic plugging by tumor cells The tumor had metastasized
to a hular lymph node to the liver and to bone In the absence of much
active bone formation 1t 1s understandable that the serum phosphatase
was only shightly elevated and it 15 ikewse understandable that a bed
ndden man who had lost much weight m 3 months and who had what
were probably diffuse bony metastases should have an elevation of blood
calcum  Many cases of tumor metastasizing widely to bone and showing
elevated blood calcium with or without high phosphatase levels are to be
found in the Iiterature The unusual feature of this case was the negative
bone x rays m spute of bony lesions significant enough to cause the chemical
alterations However 1t 15 possible that the progressive rarefaction of
bones resulting from mactivity and cachexia might have accounted for
the chemical changes 1n the absence of tumor metastases
SUMMARY This 45 year old white male with severe hypertension
developed pans in numerous skeletal areas accompanied by no objective
findings on physical or radiological examination of the boncs untl late 1n
the 1ilness when a fusiform swelling of one b was noted There was a
circumscribed area of opacity between the middle and lower lobes of the
night lung There were evident weight loss mtermittent fever leukocytosis
and elevation of serum calcium with normal serum albummn and phos
phorus The comcidence of bone pain and elevated serum calcium seemed
sngmﬁcan( Anilysis of these and other factors led to the dagnosis of
y This was confirmed at autopsy The
tumor was an anaplastic BRONCHIAL CARCINOMA which had metastasized
to lymph nodes bone and liver

v

(MIBH 4£47677 Admutted December 13 1952
Died January 1 1953)

{Continued from page 577 )

DISCUSSION Before proceeding to a consderation of the diag
nosts ¥ would Tike to comment on several powts 1n the case history
One important physical finding was omutted from the abstract Al
most everyone who wrote a note about this patient commented on
his excessive sweating This was noted i the initial work up and 1t
was one of the findings which made us consider the possibility of
pheochromocytoma One further pownt you have noted in the ab-
stract that 1n the imtal unne concentration test the specific gravity



604 UNKNOWN CASES FOR STUDY

rose to 1050 The intern made a note opposite the latter figure
‘probably in error* In going over the record I found that the test
was carried out on the same day as the intravenous pvelography
The very concentrated specimen was obtained after the pyelograms
I have nio doubt therefore, that the figure of { 050 was correct since
Diodrast 1s excreted 1n hugh concentration and may contribute heavi
Iy to the specific gravity of the urine This pomt should always be
borne 1 mund 1n scheduling the concentration tests

Thus patient had severe hypertension of the so called mahgnant or
accelerated type These are climeally descriptive terms which have no
sigruficance mn pathology Malignant hvpertension may be caused by
a variety of pathological conditions most of which eventuate m
some form of renal faiture In considering cases of severe hyperten
ston 1t 18 best to think first of the remediable causes

(D REMEDIABLE CAUSES OF SEVERE HYPERTENSION

(A) Vascular Anomalies The most mportant of these 15 coaret
tation of the aorta This patient obviously did not have a sigmfican
degree of coarctation It 15 known that he had a normal tension
prior to the age of 27 years Furthermore there were strong actertal
pulsations in the lower extremities Another type of vascular anomaly
1s that which causes obstruction to the flow of blood to one or both
kidneys for example partial occlusion of the renal artery or com
plete occlusion of a branch of the renal artery There was nothing 1n
the pyelograms in ths case to suggest such an anomaly but the
absence of angiography such an anomaly cannot be excluded

(B) Endocrine Disease The most important remediable endourine
diseases causing hypertension are those associated with the adrenal
glands This patient did not have the shgmata of 2 cortical adrenal
tumor On the other hand pheochromocytoma was 2 possibility
which was given very serious consideration The ponts 1 favor of a
pheochromocytoma were (1) the age of onset of the hyperteasion
(2) the suddenness of onset of the hypertension (3) excessive sW eat
g, and (4) a firm mass 1n the region of the left kudney noted 11 the
mitial physieal examnation 1n another hospital As T'have said the
excessive sweating was commented upon frequently 1 the chmcai:
record The sweating was more than the mossture of the palms Whllc‘
one sees 1n various types of nervous tension It mvolved the face the
upper part of the chest, and during the physical exammnations p;r
spiration frequentlv dripped from the axillas ‘This was one of the
symptoms which originally led us to carry out tests dusigned to £%
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clude a pheochromocytoma Relative to the firm mass 1n the regton
of the left kidney I cannot attach much significance to this observa
tion because we mever observed such a tumor here On the other
hand there are six points against pheochromocytoma (I) The sus
taned non paroxysmal type of hypertension Never durng the long
pentod of observation did thus patient s blood pressure approach nor
mal The lowest diastolic pressure recorded was 110 However
paroxysmal hypertension 1n cases of pheochromocytoma is far less
frequent than was ongnally supposed Since the mtroduction of the
new adrenolytic drugs the diagnosis of pheochromocytoma 1s being
made 1n an increasing number of cases of sustamed hypertension and
it would appear from recent figures that about half of the cases have
sustained hypertension (2) The absence of any disturbance 1n the
carbohydrate metabolism This patient s fasting blood sugar was
actually low rather than hugh Disturbances n carbohydrate metab

olism are usually associated with the paroxysmal type of hyperten

sion and they are frequently absent when the hypertension 15 of the
sustained type The recent work of Goldenberg and his associates has
thrown new light on this subject By analyzing the catechol content
of pheochromocytomas they have found that the pressor agent 1n
many of the tumors 1s made up largely of norepinephrine rather than
epinephrine  Norepinephrine does not have the marked effect on
carbohydrate metabolism that1s exhubited by epmephrne In fact nor

epinephrine may produce a type of hypertension which closely sim

ulates that of essential hypertension (3) The absence of any elevation
1n the basal metabolic rate This patient s basal metabolic rate was
plus 9 1n this hospital and 1t was plus 1 1n the other hospital Here
again however disturbances 1n the metabolic rate occur chiefly in
the paroxysmal form of hypertension (4) The absence of a fall n
blood pressure 1n the piperoxan test 1 am afraid that we may have
attached too much sigmficance to a single negative response It 15
now well known although 1t was not so well known when the test
was performed on thus patient that the piperoxan test may be nega

tive 1n a certain number of these patients particularly 1n those with
sustained hypertension during penods when the norepinephnne or
epinephrine content of the blood 1s not excessive (3) The absence of
any significant displacement of the kidneys n the pyelograms This
15 not decistve since the tumor 1s not always of sufficient size esther
to displace the kidney or to deform ats pelwis (6) The lack of any
palpable tumor either in the physical examination or by direct pal

pation of the adrenals and kidneys at the time of the sympathec
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tormes This agam s not decisive, for pheochromocytomas may anse
m chromaffin tissue located elsewhere for example 1n the organ of
Zuckerkand! which 1s located near the tifurcation of the zorta In
fact, pheochromocytomas have been found m a number of areas,
including the thorax

(C) Umnilateral Disease of the Kudney It 1s well known that um
fateral kudney disease of various types may produce the picture of
malignant hypertension However almost all of these types of dis
ease are discoverable 1 pyelograms The commonest 15 unilateral
pyelonephntis Less common are umlateral mfarction renal tumors
and tuberculosss All of these diseases, with the possible exception of
infarction should have been apparent 1n the pyelograms Not only
did this patient have normal pyelograms but as far as one could tell
the Diodrast was excreted in excellent concentration by both hidneys
even as late as 18 months after the onset of the hypertension I do
not believe that this patient had umlateral kidney disease, although
one cannot exclude occlusive disease of the renal artenies or renal
wfarction

(1) NON REMEDIABLE CAUSES OF SEVERE HYPERTENSION

Non remediable causes of severe hypertension are almost always
attributable to bilateral renal disease Under this heading one has to
consider congemtal polycystic disease chronic glomerulonephrms,
and chronic pyelonephntis If the patient had had any of these types
of disease 1t should have been apparent when he first came under
observation that there was some prumary disturbance 10 the kidneys
Polvevstic disease does not usually cause severe hypertension until
the renal function has become considerably reduced The same may
be said of chromic glomerulonephrntis and chrome pyelonephritis
The absence of albumnuria 1n the early phases of the illness 15 also
a strong pont agawnst primary renal disease Under this heading one

must also der the rarer d such as sy lupus and pert
artentss nodosa This patient had none of the well known collateral
fi of these d 1f the patsent had bilateral renal dis

ease and I am sure that he did have at least terrmnally then it %as
most Iikely of the arteriolosclerotic type By this 1 mean the so calfed
nephrosclerosis which 15 found 1 patients who die of renal failure
aftter a prolonged penod of severe hypettensive discase There 1s con
siderable question m such cases whether the renal disease 15 the
cause or the resnit of the hypertension In exther eventatis the factor
which frequently leads to death
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On the basis of statistical considerations and 1 the absence of
sformation clearly imdicating another type of disease I am driven
to the conclusion that the patient had so called essential hypertension
of the malignant type with arteriolosclerotic nephniis However I
feel very insecure in making this diagnosis and I must make 1t clear
agawn that pheochromocytoma has not been satisfactorily excluded

There are certain other details which we must comment on (1)
The heart fature 1 believe this was due to hypertensive disease and
that the patient will be found to have the usual hypertrophy and
dilatation of the heart Here agamn 1t should be pointed out that
heart failure coming on 1n the absence of renal fatlure 15 uncommon
1n the usual type of severe hypertension 1o young individuals How
ever heart failure may be a relatively early and striking mamfestation
1n cases of persistent hypertension due to pheochromocytoma I am
mpressed by the fact that the patient already had strking electro
cardiographte evidences of cardiac abnormalities when he first came
under observation These consisted chiefly of widening of the QRS T
angle with evidences of left ventricular hypertrophy (2) The condi
tion of the lungs Certamly this patient had pulmonary congestion of
a relatively marked degree probably due to left ventricular failure
In addition to thus 1t seems likely that he had erther pneumonia or
pulmonary wfarction n the last phase of hus illness (3) The pent
cardial friction rub This was probably due to a uremic pericardits
Such friction tubs 1n cases of severc hypertension should always
arouse the suspicion of dissecting aneurysm of the aorta However
there were no other evidences of dissecting aneurysm and I do not
beheve that one was present in this case
ANATOMICAL DIAGNOSIS (Autopsy MIBH No A 53 1)  Scars of by
lateral thoraco lumbar sympathectomy postertorly Pheochromocytoma
retroperitoneal Passive congestion of lungs Edema pulmonary bulateral
Pulmonary hemorrhage focal old and fresh Hydrothorax bilaterat
Cardiac hypertrophy Uremic pericardiis with effusion Artenolar sclero-
s1s generalized Passive congestion of small intestine Passtve congestion
of hiver Pancreatic arteriolar sclerosis marked Arteriolar nephrosclerosis
with thrombosts Infarct of kidney left Edema cerebral

The autopsy d: d the changes with ad: d arteriolar
sclerosis The heart was markedly enlarged wesghing 580 grams and there
was evidence of so~called urerme pericarditis with a pencardiaf effusion of
some 300 m] The lungs were congested and there was bilateral pulmona,
edema Focal hemorrhages had taken place Proliferative sclerosis of the
small arterioles was most conspicuous 11 the kidneys but was also encoun
tered elsewhere particularly in the pancreas and i the penadrenal adipose
tissue  Necrotizing changes of these vessels Were not encountered The
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kidneys also showed moderate numbers of scarred glomerul: and atrophic
tubules There was a small fresh infarct 1n the left kidney The bram was
diffusely edematous but there were no focal areas of hemorrhage or
degeneration,

The strihing finding was 4 small well encapsulated tumor at the lower
pole of the mght kidney bulging medially outside the renal pelvis but
apparently within a reflection of the renal capsule This tumor was 2 5 em
1 diameter It was soft and red brown in color owing to 1ts ugh vascularty
Microscoprcally this proved to be a pheochromocytoma rdentified by its
morphology and by 1ts characteristic staining reaction

In retrospect 1t seems quite probable that the pheochromocytoma was
functional and iutated and mamntaned the severe hypertension from
which thus patient suffered The arteriolar changes were doubtless secondary
to prolonged hypertension The tumor was of such small s1ize and unusual
location as to escape demonstration by ntravenous or retrograde pyel
ography or conventional exploration 4t the time of sympathectomy A
search of the literature discloses only two or possibly three tumors of this
nature 1n a comparable location
SUMMARY This 29 year old man had had penodic occipital head
aches since 1940 and nocturia since 1946 He served 1n the Army duning
World War Il and was believed to have normal blood pressure and normal
unne when discharged n 1946 His blood pressure was 124/78 m July
1950 When admtted to hospital m January 1951 he had persistent and
severe hypertension marhkedly thickened penpheral artertes and extreme
narrowing and beading of the retinal arteries Pyelograms were normal
and gross renal function was withm normal limits The blood pressure did
not fall during a piperoxan test Durect palpation of the adrenals and kid
neys at the time of lumbodorsal sympathectomy disclosed no tumor of
other abnormahty Duning a two year perod of close observation the
duastolic pressure never fell below 110 1n spite of the sympathectomy and
the use of several potent drugs both singly and in combination There
were episodes of acute pulmonary edema and finally rapidly progressive
renal failure with the general prcture of terminal malignant hypestension
After discussing the causes of severe hypertension the conclusion was
reached that the patient had arteriolar nephrosclerosis of the malignant
type At autopsy the diagnosis of arteniolar nephrosclerosts was confirmed
but there was in addiion a small PHEOCIROMOCYTOVA wmbedded 1n
the lower pole of the right kidney It was believed that the hypertension
was due to the tumor and that the cardiovascular renal changes were due
to the hypertension
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VI

(MIBH 346761 Admutted February 9 1951
Dred ¥ebruary 26 1951)

(Continued from page 580)

DISCUSSION There can be no question about the fact that this
patient had scleroderma of the diffuse type The physical manifesta
tions of the disease were all quite charactensstic The distribution and
appearance of the skin lesions was typical with mvolement chiefly
of the hands and feet the face the base of the nech and the upper
chest Evervone commented upon the mask Like facial expression and
the difficulty which the patient experienced 1n opening her mouth
The Raynaud phenomena i the fingers and toes are such regular
manifestations of the diffuse type of scleroderma that they require
no The x ray app of the esoph was such as to
lead the roentgenoclogist to come to an independent opimon that the
patient had scleroderma The history of arthritis of the type mani
fested by this patient 15 also frequently encountered n scleroderma
For some reason which 1s not at present understood patients with
scleroderma also frequently give a history of having been told that
they had hyperthyroidism and a number of them like this pattent
have been subjected to thyrotdectomy On the other hand the history
of edema 1s rather unusual Many patients with diffuse scleroderma
exhibit some degree of subcutaneous edema but the edema which
this patient had five years before and again one year before coming
to the hospital was of a diffcrent type The edema of scleroderma 1s
not usually dependent It does not involve the pentoneal cavity and
1t does not respand to druretics

In addition to the clinical findings we have in this patient histo
logical confirmation of the diagnosis of scleroderma

Since this patient unquestionably had scleroderma the remainder
of the discussion must be centered around the question Can all the
findings be accounted for by scleroderma?

Scleroderma 15 a disease which affects pmanly collagenous tissue
Since this type of tissue 15 widely spread through the body almost
all organs and tssues may be ivolved In some cases only a few
organs may be affected and the disease has a tendency to be spotty
1n distribution There may be extensive involvement of the sntestines
liver spleen and sheltal muscles The involvement of the artenes

7
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may be widespread In the kidneys the vascular changes may be of
an mflammatory type suggesting an acute artenitis Alterations in kid
ney function are rarely severe Albuminuria may occur late i the
disease but there 1s almost never any mitrogen retention The eleva
tion 1n blood pressure which may appear 1n the pre terminal phase
1s probably attributable to the renal lesion Involvement of the heart
may be quite extensive The heart becomes enlarged Histologically
there 15 4 fibrous myocarditis which 1s attributed to a reduction 1n
coronary blood flow caused by the changes mn the arteries Clintcally
1 addition to the enlargement of the heart there may be myocardial
msufficiency and the electrocardiogram may show evidence of myo
cardial damage The Q T nterval 1s prolonged in some cases The
lungs may show extensive fibrosis Involvement of the glands of
internal secretion has been commented upon frequently Thyrord dis
ease has been suspected 1n a number of cases There may be altera
tions in the basal metabolic rate The pigmentation of the skin which
occurs in some cases has been attributed to involvement of the
adrenals The fasting blood sugar 1s frequently low

In consequence of what has Just been saxd 1t 15 clear that most of
the findings n this case could be explamed on the basis of sclero
derma There are two aspects of the problem however which require
further discussion the cerebral symptoms were very conspicuous fea
tures of the termunal 1llness The patient had a long hustory of severe
headache associated with tinnitus and sometimes accompamed by
nausea and vomiting These symptoms were increased termumnally and
were accompanied by convulsions papilledema at least one exudate
in the optic fundi cervical nigidity, and an increased cerebrospimal
flud pressure The following explanations of these symptoms have
to be considered

(1) Bramn Tumor One wonders about the tumor which was re
moved from the roof of the patient s mouth 1n 1949 This tumor 1s
sad to have been present for 20 years and the patient was told that
1t was a benign bone tumor There was no local recurrence and 1
believe that this tumor was of no sigaificance There were no Jocaliz
g signs of a bram tumor, but under these circumstances we 0cca
sionally find unsuspected tumors of the frontal lobes

(2) Intracramal Aneurysm A long history of headaches 15 some
tumes encountered 1n cases of mtracramal aneurysm The occurrence
of crenated red blood cells 1n the spmal fluid brings this diagnosts to
mind However I cannot concetve that a cerebral aneurysm prodUCCd
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all the symptoms 1n this case and there were none of the localizing
signs associated with an aneurysm

(3) Cerebral Hemorrhage or Thrombosis These mught have oc
curred secondanly but I do not believe that either was the primary
cause of the cerebral symptoms

(4) Encephalopathy 1 refer here to the type of picture which 1s
seen 1n cases of severe hypertension This 15 attributable to cerebral
edema and 15 sometimes assoctated with extenswve vascular disease
of the bramn and multiple small hemorrhages In view of the rapid
wmcrease in the diastolic pressure and the ncreased cerebrospinal fluid
pressure and papilledema 1t appears to me that this 1s the most
Iikely explanation of the cerebral symptoms I have not found a
description of such symptoms 1n cases of scleroderma but I beheve
that the picture 15 consistent with the renal and vascular changes
which occur 1n scleroderma

The other condition which deserves special consideration 1s that
of the heart As I have said myocarditis cardiac enlargement and
myocardial insufficiency of the type shown by the patient have been
described 1n cases of scleroderma One must review in one s mind all
the other causes of myocardial failure but n this instance the ones
which deserve particular constderation are the following (1) Cardiac
Jatlure associated with vahular disease The history of edema five
years before admssion to the hospital suggests some prior cardiac
disease The murmurs were conststent with a mutral leston and it 15
possible that the patient had a chronic rheumatic mitral valvulitis
There was hittle 1n the final iliness to support such a view but I do
not believe that an old mitral lesion can be satisfactonily excluded
(2) Cardwac farlure associated with pericardiis Sudden enlargement
of the heart should always raise a question of pericardsal effusion
Inthe fl p ton the heart appeared to show a normal
type of movement and a precordial mpulse was visible There were
none of the evidences of cardiac tamponade (3) Failure due to myo-
cardal disease Such disease may have been of the type usually asso
ciated with scleroderma and I think that that 1s the best explanation
of the findings 1n this case The rapid increase 1n the size of the heart
and the elect, drographic changes are with myocardial
disease If the patient had a mutral lesion one would also have to give
serious deration to 1 d I think however
that this 15 unlikely

There remains one further matter to consider namely the role of
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adrenocorticotropic hormone and cortisone 1n the production of this
patient s symptoms Edema elevated blood pressure and heart fail
ure may be caused by these agents There are however, several
strong points against this possibility The dosage of the agents was
rather small When symptoms occur after adrenocorticotropic hor
mone and cortisone they usually come on early rather than late in
the course of treatment In this case the symptoms came on late and
continued to grow worse after the drug had been discontinued Fur
thermore no abnormalities were noted in the studies of the serum
electrolytes If adrenocorticotropic hormone and cortisone accounted
for any part of the patient s symptoms 1t was probably mn the form
of temporary amelioration followed by exacerbation after the agents
had been discontinued However even this seems unlikely since the
symptoms appear to have been steadily progressive without relation
to the two drugs The temporary improvement n the skin was an
exception to this generalization

We have still to explain the termmal fever and leukocvtoss I
believe that these may be attributed to pneumonia The abdommnal
distention and blood m the stools also require explanation There
may be extensive involvement of the intesties 1n scleroderma and I
believe that the abdominal symptoms can best be explamned on the
basts of infarction or ulceration of the type seen 1n cases of malig
nant hypertension The jaundice may have been due to congestion of
the Tver plus anoxia resulting from pulmonary fibrosis and pneu
monta

1 would prefer to explaim everythung m this case on the basis of
diffuse scleroderma but I should not be surpnsed to find a more
widespread and more 1ntense vascular disease than one usually en
counters 1n scleroderma In addition there may also have been an
old rheumatic deformity of the mitral valve The termunal fever and
Jaundice are probably attributable to bilateral bronchopneumonia

ANATOMICAL DIAGNOSIS (Autopsy MIBH No A 51 13)  Scleroderma
generalized progressie Tracheis acute Bronchiolitis acute focal
Fibrosis pulmonary focal mterstittal Hydrothorax bilateral Cardiac
hypertrophy Rheumatic valveltis mactive with scarring of mitral valve
shight Artenolar sclerosis g hzed atypical Esopbagitis acute Focal
necrosis of Iner pancreas and adrenal cortex Arteriolar nephrosclerosis
atypical marked Cyst of pituttary gland pars antenor Focal hemot
rhages 1nto occipital leptomeninges Cerebral edema focal

Changes were encountered m most 1f not all of the tissues examined
The diversity of these changes 1s nd d by the
diagnoses recorded Some of the changes have been previously descnbed

af
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m patients dying of generalized scleroderma These 1nclude the peculiar
pa!chy fibrosis n the lungs generahzed wvolvement of artenioles with
1on of hel and intumal cells and renal
damage probably secondary to this atypical arteriolar sclerosis Acute
esophagitis was unsuspected m this patient and may possibly be related to
the not 1 t of the esoph: m scleroderma Focal
areas of necrosis in the iver pancreas and adrenal cortex were conspicuous
microscopically It 15 possible that insofar as pancreas and adrenal cortex
are concerned focal areas of marked 1schemia could have been produced
by the striking arteniolar changes
Certain of the cerebral symptoms which became evident 1n the terminal
stages of the disease are possibly to be explaned on the basis of focal
cerebral edema There was sclerosis of the cerebral arterioles No necrotiz
ing changes were present Focal areas of hemorrhage were encountered 1n
the leptomeninges The heart was enlarged weighing 430 grams It 1s poss
ble that some of the enlargement was attributable to shight diffuse nter
stitial edema but there was also evidence of thickening and fibrosis of the
mtral valve and ats chordae tendineae suggesting a healed mactive
rheumatic process although the distortion of the valve opening was indeed
miumal It 1s quite possible that the focal cerebral edema hyperemia and
perhaps even the leptorneningeal hemorrhages were the result of hyper
tensive phalopathy dary to the g d and renal vascular
disease
The artertolar changes described above differed somewhat from those
seen 1n classic arteriolar nephrosclerosis with hypertension The walls
particularly the mtimal portions of these blood vessels were more cellular
than one usually finds 1 the hypertensive state alone
SUMMARY A housewife 52 years of age had headaches for many
years In 1946 she developed transitory dependent edema Early in 1949
many of her joints became painful and stiff and there were episodes of
numbness tmglng and blanching of the fingers and toes In February
1950 she agam became edematous for a period of two months When
admitted to the hospital in October 1950 there was obvious scleroderma
1mvolving the extremities face neck and chest Many joints were stff and
pawnful on motion The heart was enlarged and there was an apical systolic
murmur Under with hormone and corti
sone the condition of the skin and joints 1mprOVcd but the headaches
became more severe and were accompanied by nausea the blood pressure
rose the heart increased in size and there were evidences of myocardial
msufficiency After medlc:mon had b:en dnsconlmucd her condition raptdly
grew worse with tarry stools
congestive failure jaundice high ‘fexer and death in coma In discussing
this complex problem 1t was pointed out that virtually all of the findings
could be accounted for by diffuse scleroderma with widespread wisceral
mvolvement although it was beheved that there might also be a chronic
rheum:mc deformity of the mitral vabe and a l:rmmal pneumonia Autop-
an ly intense and d vascular disease of the
(ypc associated with DIFFUSE SCLERODERMA. There was an old theumatic
mutral valvulitis
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vii

(35111687 Admutted Apnl 27, 1951 Died Apnl 29 1951)
(Continued from page 582 )

DISCUSSION Before one can assemble the diagnostic possial
stees the vanous physiological disturbances must be carefully ana
Iyzed and interpreted The first question 1s whether the dyspnea and
cyanosis were due primanly to pulmonary or to cardiac insufficiency
1t would appear altogether hkely that they were primanly due to pul
monary disease At the time of admission when the patient was
dyspneic and noticeably cyanotic the fungs were clear of adventitions
sounds while the x ray pictures showed extensive changes The heart
was not strkingly enlarged the liver was not enlarged, the venous
pressure was normal and the circulation time was not sigmificantly
prolonged It would seem safe to conclude that the extenstve changes
mn the lungs on roentgen exammation should not be attributed to
cardiac msufficrency If he had rapidly progressive changes in his
lungs 1 believe that the type of pam which he experienced on exer
tion might have been the result of increased respiratory effort There
was no striking polycythemia no evidence of nght sided heart fail
ure and no nght axis deviation 1 the efectrocardiogram to attract
one to the diagnosis of chronic cor pulmonale

Having concluded that the dyspnea and cyanosis were pulmonaty
11 oTigin we may now ask about the significance of the marked club
bing of the fingers which had been noted many years before death
It 1931 when the clubbing was first noted a diagniosts of emphysema
was made but from then until the final tliress there was no history
of pulmonary difficalty The x ray 1n 1949 showed evidence of em
physema but no lesion which mught account for the clubbing There
was no suggestion of any extensive tuberculous infectsion However,
there are two important abnormalities which might have been pres
ent although not recogmizable in a plan chest film _ bronchyectasis and
congenital cystic disease It 1s also possible that the clubbing of the
fingers was a famihal ct 1stic and not nd e of any pul
monary or cardsac abnormality

Certain other points about the course of the tliness are important
There was no istory of any tendency to repeated respiratory nfec
nons Dyspnea on exertion was first notsced only a few months before
death 1t progressed rapidly dunng the two weeks before adnussion
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although there were no complaints suggesting an acute infection
dunng this period
The diagnostic possibilities seem to fall into several distinct groups
(1) Some acute mfection unrelated to any underlying chronic lung
disease
(a) Virus pneumonia
(b) Fulmmating fungus infection
(c) Activation and rapid spread of an old tuberculous nfec
tion
(2) Acute infection complicating an underlying pulmonary disease
such as
(a) Bronchiectasis
(b) Congemtal cystic diseaseé™
(3) Acute mterstitial fibross of the lungs
(4) Neoplastic disease with lymphogenous spread
() Lymphoma
{b) Carcinoma of the prostate
() Carcinoma of the stomach
(d) Carcinoma of the lung
Virus pneumonia seems unlikely from the course of the illness and
from the extent of the lung changes m the absence of evidences of 2
severe mfection With an infection one does not expect to get such a
high leukocyte count with so lttle fever On the other hand the
paucity of physical signs 1n the presence of extensive x ray changes
1 compatible with an mfection Fungus disease wath such a ful
minating course seems a remote possibility
In a man of 67 with no previous history of recurrent pulmonary
snfections one would not expect to find an underlying chromc cystic
disease or bronchiectasis The failure of any improvement with pen
1cilln therapy 15 also evidence agamst these diagnoses since only
P and p were cul from the sputum
Extensive tuberculosis may develop 1n aged individuals without any
systemic reaction other than progressive weight loss and a very low
grade fever Invasion of the penicardium may occur and when the
auricles are mvolved aurcular fibritlation may develop This cond:
tion 15 sometimes mustaken for arteniosclerotic heart disease or
neoplasm This man might have had a low grade tuberculous pericar
ditis pl by a bronchogenic spread of the tuberculosis two
weeks before ad 1believe on hing the vanous facts that
other posstbilities are more likely Before leaving the question of
tuberculosis however the low sodum and chlonide concentrations




616 UNKNOWN CASES FOR STUDY

m the serum the low artenial blood pressure and the low venous
pressure need some consideration 1n relation to the possibility of Ad
dison s disease It 1s rather remarkable, particularly in a man of this
age that such a degree of sodum depletion should occur without
more effect on renal function Significant reductions 1n serum sodrum
are usually accompanied by circulatory abnormalities The syndrome
of salt depletion shock occurs 1n many conditions other than Addi
son s d sease The eosinophil count of 11 1s aganst Addison s disease
severe enough to produce the electrolyte changes

The rapid development of dyspnea and cyanosis with diffuse pul
monary changes suggests the type of interstitial pulmonary fibrosis
described by Rich and Hamman and first discussed by them m sev
eral cases presented at these conferences The course 1s perhaps a
Isttle short and the absence of evidence of hypertension 1n the pul
monary circulation 1s against this diagnosis These patients however
may complain of chest pan may have little fever and may develop
leukocytosis late in the disease

Finally the course of this sllness the extensive pulmonary shad
ows the leukocytosis without much fever and the loss of weight
suggest a neoplastic disease of the lung spread via the lymphatic
system In this type of disease one sees extensive x ray changes with
mummal physical findings The gastromtestinal complaints which
were stressed by the patient after his admassion may furnish a val
uable clue Carcinoma of the stomach 1s known to produce this type
of metastatic spread in the lungs The same 1s true of carcmoma of
the prostate and lymphoma The pericardium might have been
mvolved by direct extenston of a carcinoma of the stomach nto the
mediastinum In carcinoma of the stomach with achlorhydria sodium
chloride and not hydrochlonc acid would be lost i the vomtus
This might provide an additional explanation of the sodium deficit

My conclusion 1s that the patient had carcinoma of the stomach
with lymphogenous spread 1n the lungs

ANATOMICAL DIAGNOSIS (Autopsy No 22999) Acute diffuse inter
stitial fibrosis of the ungs with hyalne membrane formation pulmosary
artenosclerosts bronchial epithelial pl q of
the lung with metastasis to regronal nodes Non bactenal vegetation of the
mitral valve Thromb: pancreas lungs heart and Iner Focal myocardial
necroses Fibrinous pencardatts Chronic prostatitis Chronie cholecystitts

Both pleural cavities contamned a liter of clear yellow flud_and the pen
cardial cavity contamed about 200 ml There was a fine fibrnous pent
carditis covering the entire surface of the heart The cut surface of Jung
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was firm dark red and studded wath numerous small dilated alveolr The
lungs appeared to be diffusely consolidated
Mucroscopic sections showed a classic picture of diffuse mterstitral pul
monary fibrosis Large fibroblasts occasional mononuclear cells and
abundant early collagen formation which caused marked thickening of
the walls of the alveoli were noted throughout ali sections Hyaline mem
branes which appeared to be of recent ongin lined many of the alveolt
Occasionally orgamzing intra alveolar exudate was present but the wide
spread change was in the mterstitial tissues A poorly differentiated squa
mous carcinoma of the bronchus was found This was small and had
metastasized only to regional lymph nodes
SUMMARY This 67 year old man who had had emphysema and club
bing of the fingers for m iy years developed dyspnea on exertion cyanosts
loss of weight gastrointestinal symptoms and substernal pain The 1llness
progressed rapidly during the two weeks before admission The dyspnea
and cyanosts were accompanied by few physical findings but x ray pictures
showed progressive changes m both lungs The symptoms were believed
to be due to pulmonary rather than cardiac disease since the venous pres
sure and circulation time were normal and the hiver was not enlarged The
rapid progress of the dyspnea and cyanosis and the bilateral pulmonary
shadows suggested acute interstitial pulmonary fibrosis The extenstve
lung changes the leukocytosis with only shght fever and the mimmal
cbjecuve findings on physical examination were compatible with the
spread of a neop The latter was considered to be the
prcfcmhle diagnosis Autopsy revealed extensive ACUTE DIFFUSE INTER
STITIAL FIBROSIS of the lungs and a small squamous carcinoma of the
lung with metastasis to regional nodes The important lesion was the
terstitial fibrosis which undoubtedly accounted for the major symptoms

VI

(4290930 Admutted May 10 1943 Died May 12 1943)
(Continued from page 583 )

DiscussioN There are many possible causes of exsanguinating
hemorrhage from the gastroimntestinal tract In this case all of the
blood was vormted \vh:ch suggests strongly that the lesion was 1n
the b or

The stor) of tarry stools n the past cannot be relied upon The
character of the pan its radiation and its relation to eating may be
helpful i locating the position of the lesion in the gastromntestinal
tract




618 UNANOWN CASES FOR STUDY

With deep penetration of peptic ulcers the pain shifts to the sides
and back there 15 less tendency toward mntermittency of symptoms
less reltef from food or alkalss, carlier onset after meals and more
distress at might Abdominal tenderness becomes evident and per
sistent soreness develops over the approumate area of pam Pos
tenor radiation of the pamn suggests posterior penetration

In lestons of the lower esophagus the pain may be referred laterally
but 1t 15 usually referred upward even to the neck when the endings
of the phrenic nerve in the diaphragm are 1rritated

In perforating gastric ulcers the pain 15 usually referred to the left
occasionally 1t is referred to the night when the perforation involves
the pancreas

In duodenal ulcers with penetration the level of referred pamn 1s
stmular to that observed in this patient and reference 1s usually to
the right

1t would be very helpful to know the exact time after eating at
which exacerbation of the pain occurred Pain immediately after eat
mg suggests a lesion of the cardiac region or lower esophagus pain
coming on later points to a lesion in the lower stomach or duodenum
One can say no more than that the lesion i this case was probably
posterior and relatively high in the gastrointestinal tract

Of the many causes of hemorrhage from the upper intestinal tract
we shall consider now only the probable causes of massive hemor
thage i a middle 1ged woman with syphilis The history of recurrent
melena for S years although questionable rmmediately suggests a
peptic ulcer Small hemorrhages may be the only symptom before
penetration of surrounding structures occurs The pain as describud
15 compatible with a posterior penetrating ulcer Duodenal ulceration
imvading the pancreas 15 most likely to bleed profusely but the ex
acerbation of pam with eating sugsests a lesion in the cardrac end
of the stomach or lower esophagus

Currhosis of the liver with bleeding from an esophageal vanx 1s &
common cause of fatal hematemests but usually pam 1s not a promt
nent feature There were no other findings pointing to disease of the
Iver

Carcinoma of the stomach does not ordinanly give nise to such
profuse hemorrhage Carcmoma of the lower esophagus would be
expected to produce some dysphagia Furthermore the radiation of
the pain was unlike that seen with lesions of this area It 1s concety
able that there was a carcimoma of the transverse colon with hemor
rhage following attachment to and invasion of the stomach
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So called splenic anemma and thrombosts of the portal vein are rare
causes of hematemesis but there were no findings to suggest their
presence here The sime may be sad for the various blood dys
crasias which may be accompamied by gastrointestinal bleeding

There are several syphilitic lesions which may be associated with
severe bleedmng mnto the intestinal tract

(1) Gumma of the esophagus This 15 open to the same objection
as carcinoma of the esophagus

(2) Syphibs of the stomach which rarely causes such severe bleed
mg would probably have been recognized by the surgeons at
operation

(3) Annular ulcerations of the bowel may occur which often bleed
profusely However in the one case which I have encountered per
sonally the ulcers were present 1n the jejunum and 1leum and there
was bleeding from the rectum

(4) Syphulittc aneurysms may become attached to the wall of the
esophagus or at other levels of the intestinal tract and finally per
forate with fatal hemorrhage The severnity of the pam suggests such
2 possibility 1n this case This would not account for the history of
melena over a five year period

There are numerous other causes of massive hemorrhage which
need not be discussed 1n detarl such as forergn body gallstones with
duodenal ulceration denal diverticula Meckel s diverticulum
lymphoma of the gastrorntestinal tract bemgn gastric neoplasms

The persistence of pain and the severity of the bleeding with fatal
outcome suggest most strongly

(1) Duodenal ulcer penetrating to the pancreas

(2) Perforation of a syphilitic aneurysm of the aorta
The first 1s common and the latter rare The history of melena for
five years also persuades me to make a final diagnosis of posterior
duodenal ulcer with erosion of a pancreatic artery

ANATOMICAL DIAGNOSIS (Autopsy No 18365) Syphilitic aortitis
Saccular aneurysm of aorta with rupture to esophagus and exsangunat
g hemorrhage Recent surgical wounds of upper midline of abdomen and
of stomach with ligation of termunal gastric artenies Pulmonary edema
Teratoma of left ovary Calaified primary tuberculous complex of left lung
Ad of thyroid Chr of hyr

The aortic cusps were shghtly thickened There was a lypxcal syphilitic
aortitis which began at the root of the aorta In the ascending arch there
were hipord deposits along with the syphilitic th The
and descending aorta showed even more marked intimal thickentng and
wninkling In the first part of the descending aerta the syphilitic lesion was
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more locahzed mn an area on the posterior wall and the process ended
abruptly at the level of the fifth intercostal arteries The mouth of the
aneurysm was at the junction of the transverse and descending aorta and
measured 2 S cm 1 diameter The sac projected upward and a little back

ward and measured about 4 cm by 3 cm In its posterior projection the
aneurysm had fused with the esophagus and had perforated mnto 1t The
opening mnto the esophagus measured 3 5 by 1 5 cm The aneurysmal sac
was filled with thrombus material

SUMMARY This 43 year old Negro woman who had occasional melena
over a peniod of five years developed one week before death a dull epigas

tric pain which radiated posteriorly and was aggravated by ingestion of
food She had massive gastrointestinal bleeding and at operation no bleed

g pont was discovered The serologie test for syphilis was positive The
sevenity and persistence of the pamn and the severe and continued bleeding
suggested erther a posterior duodenal ulcer with perforation into the
pancreas or a syphilitic aneurysm with rupture wto the gastromtestinal
tract The first of these possibilitics was considered the more likely because
of 1ts relative frequency and because of the five year history of melena

Autopsy revealed a SYPHILITIC ANEURYSM OF THE AORTA WHICH HAD
PERFORATED INTO THE ESOPHAGUS

IX

(3F430844 Admutted October 9 1947 Died October 21 1947)
(Continued from page 585)

DISCUSSION There are two major problems n ths case (1) the
nature of the cardiac disease and (2) the precipitating cause of the
cardiac msufficiency

The enlargement of the nght side of the heart and the prommence
of the pulmonic conus suggest that there was hypertension 1n the
pulmonary circutt There were significant cardiac murmurs and the
physical signs plus the large notched P waves and the evidence of
pulmonary hypertension suggest that there was mutral stenosts There
were changes over the base of the heart which also lead one to believe
that there was organic disease of either the aortic or the puimonic
valve—a difficult decision here 1n the absence of any penpheml signs
of aortic insufficiency Despite the history of a  cardiac condition
before the age of 6 years 1t seems reasonable to conclude that this
woman had rheumatic heart disease The shape of the heart suggests
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also that there may have been m addition to the valvular imvolve
ment some pericardial disease

The patient had complained of a ymmmal degree of exertional dysp
nea for many years but full blown symptoms and signs of cardiac
msufficiency appeared abruptly 2 months before death At the same
time she began to have pains in the substernal region and left chest
made worse by exercise The vanous pathologic processes which con
stitute the underlying causes of cardiac disease are frequently of a
progressive nature and may 1n time produce cardiac failure regardless
of therapy Howeser the rate of progression of the underlymg dis
case may be slow and 1n many cases congestive failure does not super
vene until 1t 1s precipitated by some added factor Many of the pre
cipitating factors can be prevented or successfully treated Their
recogmition 15 therefore of great practical importance

Infection 15 perhaps the most important of the precipitating fac
tors A simple upper respiratory infection may be sufficient to upset
the balance In the present case however we have to consider more
serious factors such as pneumomnia or an acute exacerbation of rheu
matic fever or bactenial endocarditts Pneumonia may have comph
cated the fmlure but there was nothing to suggest that it was an
mtiating factor w the ternmunal 1flness

Unusual exertion another important precipitating factor was ap-
parently not involved The patient s cough when coupled with the
pam in the chest makes one suspect that the sigmficant factor was

bol Thus possibility 1s further strengthened by the

patxent s sudden death whlle on the bedpan

Active rheumatic myocarditis mght itself have been the precipt
tating factor Except for the fever there was dunng the terminal
illness none of the other of actnve r disease
such as arthrtis No pred vpper resp y nft had
occurred before the onset Furthermore there was no conduction
defect 1n the electrocardiogram and no gallop rhythm was men
tioned

Certain features of the sllness suggested bacterial endocarditis The
tllness began with anorex1a and loss of weight and there was a history
of fever and sweats The spleen was enlarged but no clubbing of the
digits or petechiae were noted Afuinple emboli fo the lungs were
suggested by the clinical course the chest pain and the increased
bilirubin content of the blood Embol might have come from the
penphery or from moral thrombi  The marked degree of dyspnea
without apparent pulmonary edema suggests the presence of multiple
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small pulmonary mfarcts of the type seen with vegetative endocar
ditis The soft diastolic murmur heard in the 3rd left interspace with
out the accompanying perspheral uigns of aortic msufficiency might
be indicative of pulmonic snsufficiency If this patient had bactersal

docarditis on the pul valve multiple pulmonary embols
would be explained and the absence of petechiae would be ac
counted for

The so called malar flush and the brownish pigmentation of the
skin suggest the possibility of lupus erythematosus but there ss Iitth
else to support this diagnosts

My final dis_nosis 1s chrome rheumatic heart disease with aortic
and mutral valve disease muitiple pulmonary embol: possibly sec
ondary to bacterial endocarditis with vegetations m the nght side of
the heart

ANATOVICAL DIAGNOSIS (Autopsy No 20870)  Calerfic aortic m
tral and tricuspid stenosts Cardrac hypertrophy and difatation Myocardal
scarnng Orgasizing, mural thrombus nght auncular appendage Embol
in pulmonary and splemc arteries Multsple mfarcts of lungs Pulmonary
edema Atelectasss Infarcts of spleen splenomegaly Chronie passive con
gestron of ner with asdiac carshosis Hydrothorax and hydropencardiom
Extramedullary blood formation spleen Osteoma of ab  Ulceratne
esophagitss Tuberculosis of bronchial lyrph nodes and spleen

The heurt was enlarged and dilated The mitral valie was shortened
and thickened and us cusps were fused The chordae tendincae vere
shortened and thickened There was a real fish mouth stenosis The aortic
valve showed fusion and thickening of its cusps At the line of fuston of
two of the cusps there was a caloified ning 1 the center of which wasa smait
opening measuring § mm i width through which the biood had been
foreed At the apex of the jeft ventricle the walt was thinned out and on
section showed grayish white scar tissue on which there was a mursl
thrombus The tneuspid valve showed fusion of its cusps with shortened
and thickened chordae tendeae so that the ostium of the valve had beent
rarrowed to 2 thin shit ke DPENING MEASUNNg 2 cm g length The nght
atrium was tremendously dilated and a thrombus was present The mouth
of the right coronary artery was appreciably narrowed by artenosclerotic
plagues In both lower lobes there were mfarcts which measured 3 ta 4 o7
in diameter The liver was enlarged and showed an nregularly Tobulated
surface The spleen was entarged and there was an infarct 2 em 10 diameter
beneath the eapsule There was also an infasct 2 em 1 diameter in the feft
kidne;

In zscw of the hustory of rheumatic fever this discase was probably
responsible for the great ealesfic distortion and stenosss of the valves The
myocardial scarnng was not confined fo a pernaseular distnbuuion but
was diffuse
SINMARY Thas 34 year old woman who had had chronic endocardial
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disease since early childhood developed ncreased dyspnea cough and
episodes of chest pain suggestive of multiple pulmonary embeli Examimna
tion revealed cardac enlargement with signs of mutral and aortic vale
disease splenomegaly and mild icterus with leukocytosis She died suddenly
while on the bedpan The vanous precipitating causes of heart fatlure were
discussed Multiple pulmonary embol were thought to be present—per
haps secondary to a nght sided bacteral endocarditis Autopsy revealed
CALCIFIC AORTIC MITRAL AND TRICUSPID STENOSIS organizing mural
thrombi 1n the heart and emboli 1n the pulmonary and splenic artenes
with multiple infarcts of lungs and spleen

X

(3601839 Admitted March 27 1952 Died March 28 1952)
(Continued from page 586 )

Discussion The patient had apparently been 1n relatively good
health until nme weeks before death although 1t was stated that her
color had becn sallow for several years She developed malaise and
gastromtestinal symptoms and later nose bleeds These symptoms
with the finding of a blood nonprotem nitrogen of 214 mg 9 and
phosphorus of 18 5 mg 4 make 1t altogether likely that this patient
suffered from uremia and that this was responsible for the symptoms
which developud nine weeks before death Furthermore since loss of
blood was not a promment mamfestation the severe anemia was
probably the result of the uremia The spectrum of findings indicates
that the patient had chronic renal insufficiency She was probably
given a sulfonamude a short while before admission but prior to the
onset of her symptoms there was no history of any exposure to drugs
or toxic substances of any sort In view of the very low Ievel of serum
calcium  the posstbility of hyperparathyroidism as a factor mn the
renal insufficiency seems unbkely

The major diagnostic problem in this case 1s the determination of
the cause of the chromic renal mnsufficiency It 1s always important in
cases of this type to be certamn that there 1s no chronic low grade
obstruction of the lower urmary tract Careful examination of the
pelvic organs by the logical 1 disclosed no abnor
malties One reason for paymg particular attention to this posst
bility 1s the fact that she developed potassium mtovication Although
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severe potassium retention may be seen during the termimnal phase of
oligunia 1 any type of renal disease we have been particularly im
pressed by 1ts occurrence in patients with low grade obstruction of
the lower unnary tract and therefore 1ts presence always excites
suspicton of this possibility However I think there 1s sufficient evi
dence to discard this possibility here The very low specific gravity
of the unne leaves httle doubt that the renal farlure was due to dis
case of the kidneys
Dud this patient have a diffuse or a circumscribed type of renal
lesion and what 1s the significance of the fact that the blood pressure
was not significantly elevated? It 1s true that she had symptoms sug
gesting uremua for only mine weeks before death but 1t was stated
that her color had been sallow for several vears In view of the
severe anemua and the fact that no casts were seen and no albumin
was present in the urine 1t would seem likely that this patient had 2
chromc renal disease of the circumscribed type In this category there
are, three important conditions to be constdered (1) Artenoscleross
of the renal vessels Although this may occur at an early age it
would be unusual for 1t to affect the kidneys 1n such severe degree
at the age of 45 This would seem a less likely diagnosts than the two
remaining possibiliies (2) Chromc contracted kidneys as a result
of pyelonephritis Thus disease occurs m young adults who may not
have evidence of chronic cystitis or of gross urinary tract obstruction
The gradual reduction 1 the amount of relatively normal renal tissue
sooner or later leads to restriction of kidney function Hypertension
of a high degree appears 1n at least haif of the cases but the pressure
may remain normal The course may be, practically symptomless or
charactenzed by attacks of pyuria accompanied by lumbar pam with
or without fever These patients rarely have edema unless cardiac
failure appears It seems difficult 1n this case to distinguish between
this diagnosis and the remaming one (3) Polycystic disease Patients
with congenital polycystic disease of the kidneys usually die early 1n
Iife but if they survive mfancy they frequently enjoy good health
until the age of 40 to 50 years In many of the cases one or another
kidney can be palpated and the description here by one observer
that several nodular masses could be felt and that there was dullness
1n the flanks certainly suggests this possibility Also not infrequently
hemorrhages appear 1n the cysts and the patient may develop gross
hematunia as was the case here On the other hand 1n most of the
cases that I have seen at this stage of the illness some hypertenston
was present
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I can see no reason to der seriously the p y of any of
the types of diffuse renal disease associated with uremia and a nor
mal blood pressure There was no evidence of bacteral endocarditis
amyloid disease or myeloma kidney The latter diagnosts might be
thought of because of the severe anemia Another possible explana
tion for the hematurna 15 that the patient developed a sulfonamide
reaction with mvolvement of the kidney The two most likely possi
bilities are chronie pyelonephrtss and congemtal polycystic disease
The course of the 1llness the findings and the age of the patient all
favor the latter

As previously pointed out the final event which renders the small
amount of remaining renal tissue functionless 1n a patsent with poly
cystic kidneys 1s exther infection or arteriolosclerosis with hyperten
sion I would expect from the normal blood pressure and the Aero
bacter aerogenes and white cells 1 the urine that infection was
responsible 10 this case

ANATOMICAL DIAGNOSIS (Autopsy No 23576) Polycystic kidneys
and liver Acute and chrome pyelonephntis Chromc cystitis Tubular
degeneration adrenals History of uremua Diffuse  wasserhelle cell
change parathyroid Ostetis fibrosa Acute bronchitis Pulmonary edema
Emphysema Hemorrhage epicardial fat Hemosidenn deposits spleen
Epitheliord cell tubercles spleen Cystic disease breast Inspissated mate
nal pancreatic ducts with dilatation of pancreatic ducts and acing
Hyperplasia femoral marrow Atrophy and melanoss of sk

In the liver there were several thin walled cysts beneath the capsule
many of which were multifobular The hidneys were completely replaced
by huge masses of cysts and showed the typical architecture of polycystic
kidneys Almost no solid parenchyma could be 1dentified on either side

Histologically the kidneys showed the typical appearance of polycystic
disease 1 addition many of the cysts were filled with purulent exudate
‘There was 2 well marked pyeliis That this infection was more than local
15 suggested by the presence of prominent tubular change 1 the adrenal
cortex Mild osteitis fibrosa was present There was severe pulmonary
edema
SUMMARY This 45 year-old Polish woman who had had a sallow
appearance for several years developed malaise and nausez and voruting
9 weeks before death She was 1n severe uremia wathout hypertension or
albuminuria but with marked pyurta gross hematurta and A aerogenes
on unine culture One observer felt nodular masses throughout the abdo
men The chnical picture was that of a crrcumsenbed type of renal disease
and a diagnosis of CONGENTTAL POLYCYSTIC DISTASE OF THE KIDNEYS
was made” Although the kidneys were found to be almost replaced by
huge masses of cysts there was a severe pyelitts and pyelonephntis which
undoubtedly precipitated the terminal event
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XI

(4125441 Admutted December 11 1951 Died January 15 1952)
(Continued from page 589)

DISCUSSION This patient was followed m this hospital for a
pertod of almost 20 years He was very 1ll during the course of Ins
final 1llness and a precise description of the pain could not be ob
tained As one reviews the over all course of his 1liness, certain facts
of mterest evolve for which we would like to find a satisfactory ex
planation When he was first seen m 1932 he had hypertension which
persisted throughout the years In 1937 the urme was normal In
July, 1949 he developed a left hemiplegia with hemihypesthesa and
hemianopsia For several years he had complamed of pams n hns
back which he stated were worse after this eprsode 1 1949 On
December 10 1951 he complaimed of severe pain m his hips legs
back and night flank The urine contained red cells white cells casts
and albumin Marhed enlargement of the heart and numerous extra
systoles were noted The following day the abdomunal pain was less
severe but he complamed of a crushing precordial sensation which
radiated down his left arm The blood pressure was 142{100 and on
the following day 1t was 120/80 Fuve days later a questionable fnic
tion rub was heard over the precordium He had some fever but then
mproved The blood pressure remaimed around 150/95, and he was
ready to go home on December 21 when he again had fever and
developed signs suggesting consolidation at the nght lung base At
that time he was transferred to the Medical Service where he was
found to be undernounshed and gnmaced with pain on any motiont
mvolving the left leg or lumbar spine He had a severe anemia The
nonprotein nitrogen was normal and the phenolsulfonphthalemn et
cretion was 809/ 1n 2 hours Another finding of significance was the
serum globulin of 6 8 gm % He continued to complain of pan The
vrmne contamed numerous white cells and from 1t 4 aerogenes
was cultured He was started on a sulfonamide On December 311t
was noted that his nonprotemn nitrogen was 60 mg % Following this
his urnary output was reduced and there was a steady nise 1n the
nonprotem mtrogen which reached over 200 mg % before his death
During this time he developed an acidosis with phosphorus retention
and at tmes a low serum sodum OF particular note 1n the x rays
were the bones of the pelvis which showed some motthng
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As one reviews these facts it would seem most difficult to put
them all together under one diagnosss The long standing hyperten
sion followed by the almost normal pressure duning s final illness
and the development of rapidly progressing uremua would seem diffi
cult to explam on the same basis as the high serum globulin the
anemia and the changes in the bones of the pelvis However numer
ous nteresting possibilities anse

First let us consider the cause of the hugh serum globulin Acute
and chrome mfections of various sorts may be associated with a rise
1n the serum globulin level these include pneumomntis osteomyelitts
pulmonary abscess syphilis lymphopathia venereum tuberculosis
malana and bacteral endocardstis Of this group 1t seems hikely that
we must set aside tuberculosis or bacterial endocarditis as possible
diagnoses to be considered In the group of granulomatous diseases
sarcordosis and Schuller Christian disease must receive consideration
since they may produce bone lesions as well as renal nvolvement
Promunent for consideration 1n view of the bizarre character of the
pamn the anema the renal fajlure and the high globulin 1s multiple
myeloma It 1s also concevable that with the lngh globulin and the
bone lesions some neoplasm with metastases to bone might be
present This might explain the anemia with young red cells 1 the
penpheral blood

Now let us look further mto the possible causes of the pam n the
back abdomen and precordial area This pamn may have been due
to spimal involvement possibly as a result of tuberculosis tumor
formation retropenitoneal sarcoma aneurysm—euther saccular or
dissecting penarteriis nodosa coronary occlusion with subsequent
embolic ph bactenal endocarditis with embolic phenomena
or thrombos:s of the aorta Certain of these diseases might also result
tn a high serum globulin

Let us next take up the question of the vascular discase with severe
hypertension In view of 1ts long ewstence and the absence of any
early evidence of renal disease the hypertension was probably vas
cular i ongin possibly d with renal arteriosck Other
possibilittes which must be considered are glomerulonephatis pyelo
nephnitis  coarctation of the aorta ncreased ntracramal pressure
adrenal tumor Cushing s syndrome or obstruction of a renal vessel
due to embolism It certanly seems unlikely that the pre-eusting hy
pertension had anything to do directly with the hyperglobulinerma or

the bane lesions
It may be important at least to review those situations 1n which
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after 20 years of igh blood pressure an individual s pressure may
become essentially normal This happened 1n the present case before
the uremia developed There 15 nothing to indicate that 1t was the
result of loss of blood It mught have been due to some vascular
accident such as a coronary thrombosis or a dissecting aneurysm
One must think also of chronic tuberculosis with involvement of the
adrenals and the development of Addison s disease A remote posst
bility 15 that there was a sudden shutting off of hormonal discharge
from a pheochromocytoma
One of the most interesting features of this case was the rapid de
velopment of the urenia He received no transfusions or any other
substances which mught have been expected to produce renal dam
age with the possible exception of the sulfonamude There was no
evidence put forward that he had developed acute urinary retentton
or sudden bilateral ureteral obstruction The rapid onset of such
severe azotemta would hardly be on a prerenal basis although at
times his serum sodium was low It would seem a reasonable posst
bility that 1t resulted from some vascular difficulty It would seem
unlikely, 1n view of the essentially normal renal function at the time
of tis admission that the entire renal disorder could be attnibuted
to disease of the kidneys associated with sarcoidosis Schuller
Christian disease or multiple myeloma Whatever mught have been
the precipitating cause of the urema I would suspect that there was
some underlying vascular disease of the kidneys
Having histed a wide vanety of possibilities by exploring certain of

the outstanding mamfestations of this patient s final illness we must
now narrow down these possibilities to thosc which seem the most
[ikely I do not find 1t possible to explam on the same bass all of
the cardiovascular manifestations the high serum globulin the ane
mia the long standing pan and the bone lesions The last four of
these mught logically be attributed to multiple myeloma The long
standing hypertension the peculiar type of abdomunal pam ter
munally the precordial pain the questionable friction rub the drop
1 blood pressure to normal levels during the final 1llness and the
rapidly progressive uremia all pomt to an underlying vascular dis
ease the course of which was altered by some complication durning
the later stages of life The pamn apparently began in the abdomunal
area and only later was felt in the precordial region Seral clectro
cardiograms never showed evidence of myocardial snfarction and
although he had fever leukocytosis was not recorded It would there
fore seem unlikely that this man had had a coronary occlusion I
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he had one might be inchined to attribute the later renal complica
tions to embolism Another possibility 1> that as a result of long
standing aortic arteriosclerosts he had developed a thrombosis of the
aorta which finally extended to reach the level of the renal vessels
precipitating the terminal uremia Thus would make 1t difficult to ex
plam the precordial pain except on the basis of coronary artery dis
ease which I believe he must have had 1n view of s previous history
of angmal patn and the very large size of his heart In view of the
diastolic murmur duting the termunal illness the fever the anemia
and the termal renal falure one would also have to consider ser
ously the diagnosis of bacterial endocarditis with renal emboli or
nephritis A blood culture was sterile which weakens but does not
rule out this possibility The previous record of very high blood pres
sure and the pain in the abdomen legs ips and precordial region
suggest the possibility of dissecting aneurysm A dissecting aneurysm
may at times extend very gradually and could account for pam over
a period of several weeks The renal failure mught have been due to
the final extension of the aneurysm with dissection of both renal
arteries Somewhat agamst this possibility 15 the fact that pulsations
were felt i both femoral artenies There 15 no reason I think to
suggest the possibility of periarteritis nodosa except for the wide
spread nature of the changes

Tome the most probable diagnoses from the point of view of the
cardiovascular system are artenio and arteriolosclerosis and artenal
hypertension with the development of a dissecting aneurysm to ac
count for the aortic diastolic murmur and final mvolvement of the
renal vessels leading to uremia The bone lesions the high serum
globulin and the anemia must be on some other basis The first pos
sibility T would list would be multiple myeloma the second Schuller
Chuistian disease and the tturd sarcotdosis
ANATOMICAL DIAGNOSIS (Autopsy No 23427) History of hyper

obul Multiple myel Repl of rib and vertebral mar
Tow by plasma cells Obstruction of renal tubutes by protein casts History
of urerma Fabroadenomas of prostate Histary of permeal prostatectomy
Th of perip 1C veIms bolus 1n pul y artery night
lower lobe Lobular pneumonsa Generalized arterosclerosis O'd hemor
rhages of nght cerebrum level of mid limb of 1nternal capsule History of
hypertension Hypertrophy and dilatation of left ventncle Chrome

cystitis

The heart was enlirged due to hypertrophy of the left ventncle In the
upper lobe of the left lung there were numerous pus filied bronchioles wath
patchy consoldation The nght upper lobe showed 2 similar but mare
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extensive process In the Jower lobe there was a cotled thrombus filling one
of the branches of the pulmonary artery The kidneys were greatly en
larged The surfaces were smooth and pale On section the cortex was wide
with indistinct outhines There were large fresh thrombu in the periprostatic
vemns The vertebral marrow was mottled and virtually replaced by yellow
1sh white material The cancellous bone was soft and fragile One nb was
virtually replaced with some yellowish matenal

This was a case of muitiple myeloma with extreme involvement of afl
the marrow except that of the femur with almost complete replacement
by plasma cells The bone was rarefied except for a few small areas where
there seemed to be an abnormal deposiion of calem The kidney
showed normal glomeruli but there were casts i many tubules and
marked difatation of tubules There was damage to the tubular epithelium
about the numerous casts In places the epithelium was necrotic or com
pletely lost
SUMMARY This 63 year old Negro man who had been known to have
severe hypertension for 20 years and had a hemiparesis developed vague
pams which became severe just before admission to the hospital At that
time he had a peculiar febnie iilness with chest and abdomunal pain a fall
1n blood pressure and signs of pulmonary consolidation There were foss
of weight anemma hyperglobulinerma and changes 1n the pelvic bones
on x ray examination which coupled with the pains in the bones led toa
diagnosis of myelomatosts To explain some of the cardiovascular mant
festtrons and the sudden renal failure a diagnosts of dissecting aneurysm
was also made At autopsy he had thrombi m the periprostatic vens and
a pul 'y emt and lobular 1 as well The basic disease
Was a PLASMA CELL MYELOMA There was generalized artenoscierosts
The cause of the sudden renal failure remains somewhat obscure unless
it could be attnibuted to the changes in the tubules




LABORATORY VALUES OF
CLINICAL IMPORTANCE
(ADULT)

BLOOD—CHEMICAL CONSTITUENTS

(Values refer to ranges within which 90/ of normal persons are
expected to fall)

Albumin serum [(NHy) SO4} 40-55 gm /100 m!
Amylase—~reducing units 90-290 mg /100 mt
Bilwrubin total serum <08 mg /100 m!
Calclum serum { 3—15—1558‘:1%5/(; %ml
Carsbomnmdu?lde capacity  (combming power) 49-67 vol /,

e venous 22-30 mEq /L
Chlonides serum {as Cl) ;gzgg“mx%%//ll‘w ml
Cholesterol 150-275 mg /100 m}
Creatine 1-2 mg /100 ml
Globulins serum [(INH,) SO} 20-30 gm /100 ml
Hemoglobin males 14-18 gm /100 ml

females 12-16 gm /100 ml
Ictenic index serum 4-7 units
Iodine protein bound serum 4-8 p gm /100 ml
Nitrogen non protein serum 22-40 mg {100 m!
Phosphatase serum  acid <12 Bodansky umts
3-5 5 Bodansky umits
alkaline 5-12 Kimg umts
3-45 mg /100 ml
Phosphorus inorgamic serum 1-13 mEq /L
Potasstum serum 32-52mEq/L
Proteins total serum 6-7 5 gm {100 ml
Soditm serum 132-148 mEq /L
Unc acid serum (Archibald) 2-6 mg /100 m!
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BLOOD—CLINICAL EXAMINATIONS

Cells
Erythrocytes
Leukocytes
(differential count)
1 ymphocytes (1250-3500 per cu mm )
Monocytes (200-1000 per cu mm )
Nentrophils
Juvenile (nonfilament)
{150-1500 per cu mm )
Segmented
(2500-6500 per cu mm )
Eosinophils (25-400 per cu mm }
Basophils (0-200 per cu mm )
Platelets
Reticulocytes
Clot retraction time »
Coagulation time capillary blood
venous blood
Fragiity of erythrocytes max resistance
mn  resistance
Hematocnt (volumes / of cells)
Hemoglobin males
females
Indexes of erythrocytes
Mean Corpuscular Volume
(cubic microns)
Mean Corpuscular Hemoglobin
{micromicrograms)
Mean Corpuscular Hemoglobin Concen
tration (per cent)
Sedimentation rate (Wintrobe) males
females

LABORATORY VALUES OF CLINICAL IMPORTANCE

42-5 5 mittionfcn mm
5-10 thousand/cu mm

25-35%
410/

3-15%

(3
200-500 thousand/cu mm
0 5-2 0% red cellsfcu mm
1~-3 hours

3-6 minutes

5-20 munutes

0329, NaCl

0429, NaCl

42-50

14-18 gm /100 ml

12-16 gm /100 ml

82-92
28-32
32-36

0-9 mm 1n 1 hour
0-20 mm 1z 1 hour
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FUNCTIONAL TESTS
Bromsulfalein

Cephalin flocculation
Concentration and dilution

Thymol turbidity test
Urea clearance

URINE

Urobilin
Urobilinogen

CEREBROSPINAL FLUID
Cells

Chlorides as NaCl
Glucose

Protetn

Pressure

MISCELLANEOUS

Circulation time (Decholin)

No dye remaining 1n serum 45 min after
mnjection of 5 mg per kg, body weight
No precipitate

Sp gr of urme after dry day 1 025 or more
after water day 1003 or less

4 units or less

40 ml or more blood cleared per minute
75-125/; of average normal

up to 1 20 dilution
<40 mg /24 hrs

<5 per cu mm  all lymphocytes
120-130 mEq /L

45-65 mg /100 ml

15-45 mg /100 mt

100-200 mm water

Average
12 5 second

Range
10-16 second






SPECIAL INDEX
OF SYMPTOMS, SIGNS, AND
LABORATORY FINDINGS

This mdex differs from the General Index 1n that 1t refers only 1o the case matenal It
enables one to determine the frequency of certan chinical and aboratory findings and
t0 review the varsety of circumstances under which these are en ountered Onlv stems
which have scemed to have some pertinence have been included No attempt has been

made to index detailed electrocardiographsc or x ray findings

The reference nurnber

indicates the first page of each case hustory (n whuch the particular item is cated

ABDOVEN pamnin 82 130 134 146 172
186 191 195 207 211 217 221 226
230 263 279 302 459 464 469 473
480 485 499 503 515 $21 526 539
549 556 570 571 573 582

palpable mass i 226 459 480 535
tumor of 3!

Abducens nerve paralysis 378

Abortion spontancous 494

Abscess tung 355

of lymph node 285
subcutaneous 355

Achlorhydna gastrica 195 509

Acidosts 82, 161 532 575 585

Addison s disease 76

Alcoholism chrome 110 207 211 226

2]
Amylase serum elevated 172 .21 230
255

Ancmia, muld 38 76 87 95 130 207 346
436 463 41 549 568 STT
moderate 146 191 226 263 312 459
469 493 S5 521 39 570 75 582,
585 587
severe 161 17, 177 186 195 247 259
322,431 433 455 480 503 515 571
Ancurysm of aorta, 110 134
Anoma spider 207 226

An oneurotic edema 549
Anunia 455 See also Urnary excretion
failure of
Aorta, aneurysm of
dilatation of 25 1
Artenes setinal, spasm of 426 575
Artertosclerosis 65 95 177 191 268 .79
312 350 431 464 515 521 575
retnal 38 65 95 133 146 161 172
177 221 268 455 532 573 587
Ascites 255 259 268 317 414 473 515
568 585
Asphasia 571
Asthma 58
Aurtcular fi
530

110 134
46

S
brillation, 25 60 82, 414 485

flutter 38

Bacx patnin 33 230 364 414 431 436
418 473 43 549 573 587

Beta hemolytic streptococcus acute tonsit
Titis due to 87

Bladder dwverticutum of 161
dysfunction neurogenme 110

Bleeding Sec also Hemorrhage
vagnal 455 464 493
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Hypopm(hmmbmemna 69 191 207 226
247 A3 S

Hypctens(on 76 134 186 191 230 302
346 350 515 526 580 S82

IMMATURITY 99

Increased venous pressure 25 33 69 76
82,99 414 490 583

Tafected surgrcal wound

lnﬁllmuon of fungs 99 322 364 419 480
485 5.

Ingusnat hcrma 469

Insulin reactions 91

Iaunpice 82 207 211 247 221 226 230
247 255 259 263 302 455 494 568
571 571
subchinical 25 69 268 473 583
Jowts pann 82 87 130 346 414 431
443 503 509 539 573 577

RIDNEY pa)pably enlarged 177
Kyphosis 1

LARYNX edema of 419
Legs, vanicose ulcers of 268
varicose veins of 195 263 473
Lethargy 381
Leukocytosis 60 69 76 82, 87 91 105
130 134 168 186 195 207 21 255
285 302 307 312 342 350 355 364
381 419 436 455 459 469 494 499
321 556 $70 STU ST3 $77 $8O S82
583 585
Leukopenia 247 279 346 431 443 539
Lumbo-dorsal sympathectomy 575
Lung(s) abscess of 385
congestion of 25 65 76 105 110 25%
414 $39 571 575 577 583
consolidation of 60 69 37 91 355
443 577

wfiltration of 99 322 364 419 480
435 356 380

tumor of 573
Lymph node abscess of 285
Lymphadenopathy 99 279 285 469 473
480 503 539

MEDIASTINAL mass 60
tumor 364 381
Melena, 186 191 207 247 577
Meningius 374 378 381 490
Murmpr beart, diastohc 133 259
systolic 63 69 76 37 95 99 108

130 139 146 195 221 230 247
263 285 312 322 246 35D 355
374 381 419 431 443 459 464
494 499 515 521 539 556 573
577 582 585

and diastolic 25 38 60 110 414
90 571 587

and presystolic 82
presystolic and diastolic 33 307
544 568 583
Muscle(s) atrophy of 146 539 573
cramps 279 515
paralysis of muitiple 381
weakness of 105 161

NITROGEN retention 25 33 38 69 82 87
91 95 146 161 168 172 177 191 195
207 201 230 247 302 312 342 I
381 431 443 448 455 515 532 539
544 571 5713 515 583 585 587

Osesiry 87 130 195 217 443 464 473
499 570

Obstruction urethral 161

Pactvaker shsftng of heart 33
Pain m abdomen 82 130 134 146 172,
186 191 195 207 21} 217 22} 226
230 263 279 302,459 4563 469 473
480 485 499 503 515 521 526 539
549 556 570 571 573 382
wback 33 230 364 414 431 436 448
473 494 $49 573 587
wn chest See Chest pawnt
n extrermities 587
mn flank 587
i joints 82 87 130 346 414 431 443
503 509 539 573 577
w shoulder 307
Palate soft ulcers of 539
Palpable gallbladder 221
mass 1 abdomen 226 459 480 385
Pafpstation 105 168 247 436
Pancreas calevliin 226
Papiiedonta 381 448 5358 575 51V
Paralysis of abducens nerve 378
of muscles multiple 38t
of 3rd 5th 6th and 7th cramal nerves

4

Paraplegia 448 473

Paresthesias 515

Pectus excavatum 364

Perception wibratory absence of 110 431
impaied 521

Pencardial effusion 60 99

friction rub 60 443 459 539 587
Petechiae 302



Phlebothrombosis 25 69
Pigmentation of skin 76 503 583
Pleocytosis spinal fiwd 448
Pleural effusion 82 95 110 317 346 350
355 360 431 443 521 575 583
bloody 139 465 485
friction rub 25 69 285

69
Pleuro-penicardial friction rub 76 139
Pneumoma, 38 76 211 342 346 350 490
493

aspiration type 587
Pueumonitis 161 172 221
Polyarthnitis 414 419 503 577
acute 87
Polydipsia, 436
Polyuna 436
Pressure cerebrospinal flud  ncreased
146 577 587
venous increased 25 33 69 76 82 99
414 490 583
phy of 110 161 279
sog Slsys%ems?l Y
Prostatectomy 532 587
Proten increased tn spimal fluid 448 473
577

Protemura 65 82,95 99 146 161 168
172 177 207 231 226 255 285 302
307 317 342 350 355 378 381 431
448 455 494 515 544 556 571 573
575 583 587

Psychosis 307 374 73

Pulmonaty edema, 82 91

acute 87 575

Pulse collspung 25 33 38 133 259 263
490 544 5

Pulsus pamdoxu

Purpura 168 207 211 431 549 571 585

Pyuna 161 450 570

Rask shin erythematous papular 279
maculopapular 21
on face with butterfly distribution
544

Raynaud s phenomena, 577
Rectal hemorrhage 195
Respiration, e Stokes 65 91 95
110 384 378 431 436 571
Retinal arteries spasm of 476 575
arteriosclerosis, 38 65 95 134 146
161 172 177 221 268 485 532 573

edema, 163

exudate 172, 177 322, 448 532, 575
5

hemorthage 177 381 448 480 575

SPECIAL INDEX

Retmutis hypertensive 177 575
Rbeumatic fever 95
Rhythm, gallop of heart, 69 87 259 307
426 490 539 573 515
Rib tumor of 573
Rub friction pencardal, 60 443 459
539 587
pleural, 25 69 285
pleuro-pencardial 76 139 360

639

SCLERODERMA, 539 577

Scoliosts 168

Sedmmentationrate erythrocytic mnereased
33 60 87 91 110" 134 145 IS1 207
221 26 259 312, 322, 342, 350 355
360 364 414 426 4385 494 499
539 544 549 573 577 583 58§ 587

Serum amylase elevated, 172 221 230
25

5
Shock 38 134 186 191 247 414 521
549 570 582
Shoulder pam tn_302
Sign Homans 25
Sinustus 355
Skm pigmentation of 76 503 583
rash erythematous papular 279
maculopapular 211
on facc with butterfly distnbution
544

Soft palate ulcers of 539
Spasm of retinal artenes 426 75
Spider angoma 207 226
Spinal flud, bloody 259
pleocytosis 448
pressure increased, 146 577 587
proteta mcreased, 448 473 577
xanthochromic 473
Spine tuberculosts of 76
Splenomegaly 105 217 247 255 259 279
443 473 556 568 583
Sputum, bloody 342, 360 426 556
‘purulent, 556
Stab wound of chest, 82 139
Stran ventncular right 105
Streptococcus beta hemolytic acute tonstt
Iits due to 87
Sudden death See Death sudden
Sulfonarmide medication 76 91 161 168
195 211 285 322, 342, 346 355 360
455 480 494 556 570 585 537
Sweatmg 60 302, 317 322,378 426 485
494 499 556 575 583
Sympameaumy lumbo-dorsal 575
pe 69 136 191
yphms,li 33 60 69 82,110 130 134
139 161 172. lBS 259 285 378 419
455 490 509 5!
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TarcET cells 247
Test Frer postive reaction to 480
Thlt heart 110
dl:!slobcb33
stobic 307
f;sclszlm 25 38 60 82 414 419 454
556 563 5N
Thrombocytopema, 195 571
Thrombopblebins 195 S8
Thyrord enlargement of 585
Tinmtys 577
Toes and fiogers clubbing of 38 549 550
clubbing of 360
Tongue ulcer of 317
Tonsilitis acute due to beta hemolytic
streptococcus 87
Tracheal tug 110
Transfusion 161 172 186 191 {95 247
259 431 521 532 571 582
Tuberculosss of spine 76
Tug tracheal 110
Tularernia 285 342
Toumer of abdomen 381
of lung 573
of mediastinum 364 388
of nibs 57,

Urcerts) duodenat 526
of soft palate 539
of tongue 317
anicose of legs 268
Uremua 177 534 585
Urethral obstruchon 161

Urary excretion fadure of 161 168 172,
177 455

Urticaria 130 549
Uterus enlargement of 463

VaGmAL bleeding 455 464 494

Vancose ulcers of Jegs 268
sewms of fegs 19 263 413

Venous pressure wmcreased 25 33 69 78
B2 99 414 450 583

Ventnicular fibrilfation 585

Vertebra compression fracture of 587
destruction of 473

Vibratory perception absence of 110 431

wmpaired 521

Vision impaieed 177

Vomuting 33 65 69 76 82 87 139 172,
377 186 191 211 221 226 230 255
259 263 263 302, 307 382 3713 331
426 431 459 464 499 509 521 S
549 §70 571 577 580 583 385

WEAXNESS generalized 33 312 317 509
521

muscular 105 161

Wesght loss of 99 191 207 211 226 259
263 312 317 322 350 360 364 436
480 503 509 521 532, 539 599 568
573 580

Wound stab of chest 82 139
surgical infected 532

YANTHOCHROMIC spinal fimd 473
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ABDOMEN mass i 383
smus of 487 483
tumor of 461 466
Abdominal aneurysm with wvolvement
of Tendl vessels 174
aorta antenosclerotic aneurysm of 330
paracentesss 1n ascites 243
viscera pain in chest referred from 128
Abortion nfected 457 438
Abseess actiornycotic in left lobe of

n penicardum 359
n peritoneal cavity 359
1 pleura 359
amebic of kidney 266
of iver 239 266 267
of lung 357 472
bramm 372
formation fever due to localized mnfec
tions with or without 294
multiple actinomycosis with 483
pulmonary suppuration with 334
classification of table 335
kidney 468
Lver 214 233 265 266 305 472
and encapsulated empyema 472
bacterial 240
Ppylephlebitis with 306
focal and ruptured appendix 468
lung 166 356 362 471
actinomycouc See Abscess acuno
mycotic in fune
acute 334
amebic See Abscess amebic of lung
chronie 335
pleurisy i 333
mediastinal, 339
chest pain due to 328
miliary of kidney 468

Abscess of rectus muscle 483
pancreatic 229 463
paravertebral tuberculous 477 478
peninephnic 229
peripancreati. 229
perpelvic 166
perturethral acute failure of unnary
excretion due to 154
pulmonary See Abscess lung
subdiaphragmatic 471
subphrenic 358 463
Acidosis vespiratory type of 5
Actinomycosis 359 401 466 483 484 560
masstve gastrointestnal hemorrhage due

of lun, 357
with multsple abscess formanon 433
Actmomycoti. abscess ta left lobe of thy
roid 359
n lun,s 358 359
m percardum 359
n peritoneal cavity 359
m plura 35
purulent mediastiutis 359
Addi on's disease 77 407 506
due to adrenal tuberculosts 514
Adenocarcinoma of ampulla of Vater 224
of galibladder 325
of sigmoid colon 595
Adenobypophysis acute niccrosis of 453
Adenoma brouchiat 393

parathyroid 392
Adenomatosts  pulmona and pneu
moma differenuation of 333
Adrenal insulficiency
tuberculosis €0 81 513
Addison s disease duc to 514
Adrenals necross of 234

multifle n fanterior
due to 537 538

POF

tubular of 190 229 233
353 463 628

21
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Agranulocytosis 413

Alcoholism chromc 210 227

Aleukemic leukemsa 395

Alkalosis failure of urinaty excretion due
to 160

Allergentc and towic agents fever due to
296
Allergic reaction to sulfonamude 93 170
561 562

10 therapeutic agents 412
Amebic abscess of kidney 266
of lver 239 266 267
of lung 357 472
dysentery 472
massive gastrointestinal hemorrhage
due to 185
with ntestinal ulceration 472
infection of liver 266
Ampulla of Vater adenocarcinoma of 224
calculi in 223
carcinoma of 204 223 225 393
Amylowd disease 157 166 170 250
of heart 98
of fiver 240
uremia without hypertension 1n 159
nephrosis 160 518
in tnimethadione tovicity 160
Amylodosis 264 408
prnmary 439 S18 SI9 520
renal 358
with infiltration of myocardium 98
Anaphylactic pneumonia 332
Anaphylactoid preumonitss 542
Anemua 260 264 446
chronic 444
Cooleys 249
due to blood loss 196
in diaphragmatic hernia 188
fever due to 297
hemolyuc 411 456
hypochromic 248 409
n

Aneurysm(s) mycotic 197
of aorta 111 477
dissecting 126 127 132 133 136 1
healed 36
with rupture into pericardum su
den death due to 150
massive gastrointestinal hemorrhas
due to 184
syphilitic zortitis with 113
syphilitic rupture of 1nto esophagu
9 620

into pencardial sac 137
mto pulmonary artery 113 11!
of sinus of Valsalva, 36
mycotic 41
rupture of with portic insufficienc)
23

ruptured 245
sudden death due to 148
Angutis necrotizing 413
Angina pectorts 122
Angioma spider 208 228
1n assoctation with hepatomegaly 23
Ankles  thrombophlebitss of superfici
vessels of 197
Anomalies tongemial congestne hear
failure assoctated with 51
with aortic msufficiency 22 36
vascular hypertension due to 604
Anoxia test 121
Anovic damage to liver cells 1n retentiot
Jaundice 20t
Antibiotics use of i fever of obscur
ongmn 294
Anuria See Urinary excreton fatlure of
Aorta abdomnal arteriosclerotic aned
rysm of 530
aneurysm of Sce Aneurysm of aorta
coarctation of 49 52
cystic medial degencration of 36 310
changes in 417

with 238
macrocytic 220 229 409 433 523
Mediterranean 249
mucrocytic 409
myelophthisic 433
of urerma 433
pernicious 433 523
due to stricture of small intestine 524
Jaundice 1 201
sickle-cell gaundice 10 201
Aneurysm(s) abdom:nal, with involve
ment of renal vessels 174
and meduastinal tumors differentiation
of 339
arteriosclerotic of abdomunal aorta 530
dissecting 133 145
Tupture of 245
with gortic insufficiency 24 36

T medial necrosis of 149
mural thrombi of 441
syphilis of 136 592
Aoitic and coronary arteriosclerosts 553
and mutral valves bacteral vegetation
of 310 316
non bacterial thrombotic vegeta
tions of 599
cusp of mitral valve perforation of 597
rupture of aortic msufficiency due to

msufficiency 17 27 31 34 36 39 41
135 262 491 493 500 592 599
arachnodactyly with 23
arteriosclerotic 23
bacteral 21 41
congenttal defects with 22 36
dissecting aneurysm with 24 36



Aortic msufficiency due to rupture of
aortic cus;
Eisenmenger complex with 23
relatve 23
theumatic 18
ruptore of aneurysm of siu, of Val
salva with 23
subaortic stenosis with 23
syphiline 20 32
traumatic 24
types of 18
mutral and tncuspid stenosis calfic
622 623

GFNERAL INDEX 643

Artery(tes)  gastroduodenal perforation
and thrombosis of 189
wtrarenal attenosclerosss of 270
mesenteric superior embolim of mas
sive gastromtestinal hemorrha ¢ due
to 185
pulmonary embolus of 595 622 629
rupture of aneurysm of aorta 1ato
3 1us

thrombus 1n 31 429

tenal embolsm of acute failure of

urinary excretion due to 157

left narrowing of mouth of 175
of art

valves chromc heart
disease mvolving 64
stenosis caleific 57
and nsufficiency 22
valve calcified 353
perforation of cusp of 41 493
subacute bactenal endocarditis of

41
Aortiis syphshnie 31 132 137 262 380
619

with aneurysm of aorta 113
Appendicitis 305 306 401 467
Appendnx perforated 244 467 468

retrocecal with pylephlebitis 266

with local abscess formation 468

with aortic

23
Armanru leston of 229

Arterial hypestension 600

Arterolar nephrosclerosis 174 175 607

612

Arteriolosclerosis 133 149 179 353 429
519 592 612

Artenolosclerotic nephntis 157 179 429
545 607

Artenosclerosis 133 149 262 266 537
592

and stenosss of coronary arteries 519

cotonary 98 254 537
and aortic 553

imtrarenal 133 166 179 262 270 380
4

of renat vessels 624

pulmonary 616

with natrowisg of coronary and renal
artenies 353

ancorysm of

nephritis 434 <92
Arteryltes) coronary aptenor descending
and nght octlusion of 55
artenosclerosis of 37
and stenosis 519
namowng of 262
artenosclerosis with, 353

with
353

thrombosis of acute fature of un
nary excretion due to 157
spleme embol n 622
subclavian occlusion of 353
Arthnitis theumatod 541 542
Ascites 210 2.0 222 24t 256 257 260
269 270 446
abdomnal paracentesis i 243
and acute dilatation of stomach differ
entiation of 241 242
and hydramnios differentiation of 241
242

and ntestinal dilatation differentiation
of 241

and ovaran cysts differentiation of
241 242

associated with generalized edema 242
causes of table 243
due to obstruction of infenior vena cava

245
due to portal obstruction from cirrhosis
of lver 244
due to tumor umplants 244
n curhosis of lver 243
n constrictive pericarditis 245
10 tuberculous peritonitis 242
1n tumor metastases involving pentoneal
surfaces 243
physical signs of 241
Aspiration preumonia 210 224
Atabrine yellow colonng of ski due to

1
Atelectasis 56
and pneumonsa  differentiation  of
333

Atcum See Auricle
Atrophy of iver centeal, 197
yellow subacute 228
Aundle lefl, myxoma of 109
rdunculated thrombus 1n 417 418
Aurcular appenda e nght mural throm-
bus of 622

fibrllation 252
Azotegua, prerenal, 196



644 GENERAL INDEX

BACRIARY dysentery massive gastrom
testinal hemorrhage due to 185
Bacillus Friedlanders 212
Bactererma 269 324 358 558
fever due to 293
Bactenial abscess of hvcr 240
aortic nsufficency 2
endocarditis 21 108 136 166 311 404
591 552
acute 496 498
due to preumococcus 492 493
massive

Blood dyscrasta massive gastrointestinal
hemorrhage due to 185
formation exlmm:dul]ary 310 434
in spleen 622
Blood forming organs fever due to dis
eases of 297
Blood loss Sce also Hematemesis Hemor
rhage and Melena
anemua due to 196
iaphragmatic herma 188
picture leukemoid 286
acute renal failure follow

due to 185
subacute 17 315 541 547
of zortic valve with perforation of

renal insufficiency 1 159
preumonia 34,
vegetation of aortic and mutral valve
316

Bagassosis 332

Bedside chie 3

Bernheun syndrome 50

due to

g 156
mul!lple 190
reactions hemolytic Jjaundice in, 201
Bornholm disease pleunsy i 333
Brain abscess 372
wfarcts of 599
spal cord and mennges lymphosar
coma of 334
tumors metastatic 452
Bronchial adenomas 393
carcinoma 362 602 603
36:

Berylhum comp s
399
Besnser lupus pernio of 400
Bie duct common calculus m 231
232

carcinoma of 223
gallstone 1n 203
obstruction of 218 250
by calcuh 214
tha(omcoaly n 238
stricture of 2!
obstruction pamal 227
nephrosis 209 210 252
peritonitis 245
Biliary caleult 216
curhosis 205 215 219 224 229 233
hypertrophic 240
tract obstruction acute 228
jaundice due to and jaundice due
to hcp:wce]luhr damage, differ
entiation of 202
Biopsy 1n diagnosis of fever of obscure
ongin l
1 h node 275
Bluy;lrgfr duverticulectomy 166
polyp acute lailure of unnary excretion
dueto 154
stone acute failure of urmary excretion
ducto 154
Bleeding See Blood loss Hematemesis
lltmonlm"e and Melena
Blood chenmcal constituents of values of
table 63t
cholesterol n jaundice 202
cluuul examunations of table of valucs
632

2

Bronchiectasis 103 §58 561 562
Bronchitis chromie 215
Bronchogen:c carcinoma 339

cysts 340
Bronchopneumonta 253 266
Brucellosis 295 478

hepatitis n 478

hepatomegaly 1n 240

spondylitis due to 477
Bum pephnitis 156
Byssinosis 332

Carcrric aortic mutral and  tricuspid
stenosis 622 623
stenosis 57
and msufficiency 22
Calcification 1n spleen’ 250
Calc\]ﬂ;;s(x) acute obstructton of ureter by

bdiary 216
bladder acute failure of urinary excre
tion due to 154

n ampulla of Vater 223
1n common bile duct 214 231 232
pancreatic 229 463

Carbon tetrachloride acute tubular necro-
513 of kidney due to 155

Carainoid of 1lcum 353

Carainoma and ulcer of s(om:ch 194
bronchial 362 602
‘bronchogenic 339
of ampulla of Vater 204 223 225 393
of anterior mediastiaum, 366 367
of body or tall of pancreas, 512



Carcinoma of bronchus squamous cell
362

of common bile duct 223

of colon 264 466 595 596

of duodenum 193 223

of esophagus massive gastromtestmal
hemorrhage due to 185

of gallbladder 326

of liver metastatic 193 256 264 270

hepatomegaly due to 241

prmary 193 252 256 264 270 271

ofllmg 361 363 393 513
metastatic 270
squamous 6
of pancreas 219 223 228 264
of prostate 512
with obstruction 166
of rectum 196
of sigmoid 196
of stomach 188 193 194 264 512
massive gastromntestinal hemorrha,e
dueto 184
metastases of to regonal lymph
nodes and liver 194
of vertebra 476
plennisy 333
Cardiac See Heart
Cardiovascular anomalies associated with
renal tuberculosis 159
congenital congestive heart fadure
assoclated with ST
disease hypertensive 502
Carditis theumatic acute 89
Caries spinal 477
Carotenemia 199
Cephalincholesterol flocculation test 202
Cerebral edema 612
embolus sudden death due to 145
hemorrhage massive 262
tumor 375 382
‘with hypothalamic nvolvement 501
Cerebrospinal flmid table of values of 633
Cerebrum right hemorrha es of 629
Cervical region lower extrusion of mter
vertebral disc mto symptoms of 1 0
nb 120
Charcot s intermittent hepatic fever 204
Chest pan 117
classification of causes of table 118
due to absolute myocardial 1schema
121
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Chest pam due to diaphragmatic herma
128 140

due to dissecting aneurysm of aorte
126 133

due to esophageal disease 128

due to extrusion of intervertebral disc
1n lower cervical region 1.0

due to mediastinal abscess 128

due to mediastinal emphysema 127

due to mediastinal tumors 128

due to myocardsal infarction 122

due to peptic ulcer 128

due to penicarditss 125

due to preumnothorax 127

due to pulmonary wnfarchon 127

due to relative myocardral 1schemsa
121

due to scalenus anticus syndrome
120

due to shoulder hand syndrome 1.0
due to syphilitic aneurysm 137
hustory in duagnosis of 117
location of 117
o of 117
1n heart, 121
m antrathoracic structures 126
1 tissues of neck or chest wall 119
referred from abdomunal viscera 128
from subdiaphragmatic structures
28

1
wall or neck tissues pain onguating 1n
119
Chickenpox poeumonitis associated with
331

Chulls 299
diseases assocrated with, table 299
Cholan,olithiasis 233
Cholantoltctype of bypertzophuc rho-
$18
Cholangitis acute 229
Cholecystitis 210 222
acute 1.8 131
and chronic 229
chronic 215
Crolelehass 128 131 210 215 220 2,
252,253 325
Cholemua, 228
Cholesterol blood, 1n yaundice 202
Chonomeningiis lymphocyue acute 379
Chromaffin tumors 501
Circulation ponal hypertension 10 1a
hepatomegaly 238
causes

due to acute medigstimins 128
due to acute pancreatitis 128
due to acute pericarditis, 125
due 10 angina pectons, 122
due to cholecystitis, 128

due to cholelithuasis 128

due to coronary occlusion 122

of 44 46
fulue penphers] wih and wathout

msulﬁcuncy wath hypotension and with
out signs of congestive heart failure
table, 57
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Cirthosts of hiver 64 188 192 208 250

261 265 270 478

ascites in 243

Jaundice due to 205

nodular 258
vath acute necrosis 257

peptic ulcer associated with 209

Ppisment type 253

portal obstruction from ascites due

to 244
bihary 205 215 224 229 233
chrome 219
hvpertrophic 240
card ac 417 622
galloping 205 208 257
Hanots 261
hypertrophic cholangiohitic type of 219
Laennecs 215 261
portal 216 218 238 249 250
fatty snfiltration of hiver due to 240
bepatome aly in 240
of liver secondary to hemosiderosis
with portal ob truction 252
Clinic bedside 3
Climcal hustory taking of 8
Cinieai pathological conference 3
advantaes of 6
Ciubbwe of fincers and toes causes of
table 552
1m hypertrophuc tiliary Quthosss 240
Coarctation of aorta 49 52
Coccrchordomveosis 331
Cohtis comg ficatin,, usemin massive gas
trowntestinal hemorrhage due to 185
ulcerause $94
non specific massive ga trowntestinal
hemorrhage due 1o 185
Collagen disease fever due to 208
Collagenosis mediastnal 341
Colon and jeunum fistula between 595
carcmoma of 264 466 595 596
dverticula of ma mve

Conference clinteal pathological, 3
advantages of 6
Congenstal defects 413
congestive heart fatfure assoctated
with 5t
with aortc msufficiency 22, 36
medullary evsts of kidnev 160
polycystic disease 605
of kidneys 179 180 624 625
rhabdomyomas of heart 53
Congestion_chronie passve of fiver 201
429 592

of lungs 429 592
non-cardiac circilatory causes of 44
46

Congestive heart failure See Heart failure
congestive
Connective tissue diseases 410
Constrictive endocarditss congestive h.att
failure associated with 5o
pericarditis 51 73 10, 245
Convul 1ons causes of table 421
Cooley s anenua 249
Cor putmonale 56
due to puimonary embol 75 ’
Coronary and aore artenosclerosts 53
and renal arteries narrowing of attert>
scl rous with 353
artenes anterior descending and night
oeclusion of 553
arteriosclerosis of 98 25¢ 537
and stenosts 519
narrowing of 262
embohism 59 97 125 145
occlusion 121 122 125
sudden death duc to 148 o
with myocardial infarction  distutt
ances 1n cardiac funtion N

il dial
evidences of myury ta myocar
hssue 1n 123
of 1.3

hemorrhage due to 185
muluple 197
rupture of 266
obstruction of causes of 593
sigmoid adenocardinoma of %95
carcinoma of 196
Coma 249 267 42
causes of 1able 423
hepatic 209 210 252
Common bile duct See Bile duct common
Complex  Eisenmener with aortic 1n
sufficiency 23
Compresston of portal ven 446
of spinal cord 475 476
and collapse of Tth dorsal vertebra
tubercutoss of Tth and 8th verte
brae with 479

P
thrombosis 9‘77136

Comgan pulse 1

Cone§( o&lpllal degeneration of 425

Counvosier s law 204

Crsis thyroid 502

Crush syndrome 156

Cryptacoccal menmgitis 372 370

Cullens sign 246 0

Cyst(s) bronchogenmc
ymcdu)larv of ﬁldnev 160 165
of pencardum 340
ovarian and ascues

241 242 W

Cysuic changes medsal 1n aotta
degeneration of aorta 36 3i0
duct gailstones in 21§

Cytol bodes 1n retina 410

&fferentiatian f



Data coliected evaluation of & 9
Tisting of 8
Death sudden 64 93 96 97 135 143
147 175 518 553
causes of 143 144
due to cerehral embolus 145
due to coronary occtuston 148
due to dissecting aneurysm of aorta
with rupture mto pencal’d)um 150
due to embolism 144 148
due 1o heart failure 144
due to hemorrhage 144 145 148
due to peptic ulcer 148
due to pulmonary embolus 144
due to ruptured ancurysm 148
due to thrombus 144
148
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Diseases connective tissue 410
granulomatons and tumors 390
Tare diagnosis of 387
which may be avetlooked m obscure
duagnostic problems classification of
table 389
Dissectin, aneurysm 1
of aorta l26 127 132 133 136 149
healed
with mplure into  pencardum
sudden death due to 150
wath aortic insufficiency 24
Duwretics  mercurial  acute failure of
uninaty excretion due to 157
Diverticulectomy bladder 166
Dwemcﬂllhs 591

due to
natural causes of 144
Defect(s) congemtal 413
congestive heart failure associated
with 51
with aortic nsuffiuency 22 36
interauricular septal 417
valvular congestive heart failure asso-
ciated with 45
Deformities of thorax congestive heart
failure assoctated with 54
Degenerationofaorta cysticmediat 36 310
of ocoipital cortex 425
tubular of adrenals 190 229 233 353
463 6
Dermatiis exfoll;\me 413
Dermatomyositis 412
acute 282
Drabetes msipidus 438 441 442
causes of table
mellius 92 227 229 478 537
amehoration of 535
Duagnosis defirution of 2
denwvation of term 1
differential analyzin, facts for 8 9
collecting facts for
d:ﬁmtwn of 2
tmethods of teaching 3
final method of obtamng & 13
method of approach to 4
of rare diseases 387
stepsm 7 8
Diagnostics 1
Duphragmatic herma 128 140 188
anerma due to chronic blood loss 1n

188
Diarthea 212 215 227
chromic 50§
causes of table 528
Differcntial diagnosis See Diagnosis d f
Sferential
isc mtervertebral extrusion of into
Jower cervical region symptoms of 170

melena due to 197
Dn,emculmn(a) Meckels 413
massive gastromtestimal hemorrhage
due to 185
perforation of 244
ofcolon massive gastrowntestinal hemor
thage due 1o 185
multiple 197
ruptute of .66
of duodenum .04 205 2.3 231 233
234 235 413
Drug fever 296 412
Duct bilary obstruction of partiat 227
common bile See Bile duct common
cystic gallstones i 215
Ductus arteriosus patent 52
Duyodenal ulcer 109 189 193 196
chromic 189 (90
vath perforation 527
Duodenum carcinoma of I
drverticulum of 204 205 2"3 23[ 233
234 235 413
tumor eroding massive 3gaslmmteslmal
hemorrha, e due to
ul er of See Duo jenal ulcer
ulceration of 175
acute 279
Dyserasia blood massive gastromtestinal
hemorrhage due to 185
Dysentery amebic 472
masiive gastromtestinal hemortha ¢
due to 185
with intestinal ul-eration 472
bacillary massive gastromtestinal hem
orrha. ¢ due to 185
Dyspha,a, 340

Ecroric pregnancy ruptured 245 245
407
Edema 269 270

cercbral 612
generalized ascytes associated with 732
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Edema pulmonary 68 175 179 220 224
234 417

acute 429
Effusions Eencardla\ 51 53 78
pleural bloody 334 486
Exsenmenger complex with aortic {nsuffi
clency 23
Electrocardiograms 1n myocardial infare
ton 124
‘Embolie nephritis 592
Embolism of renal arteries acute fadure
of unnary excretion due to 157
of supenior mesentenc artery massive
gastrointestinal hemorrhage due to
185

paradoxical 144

P 1y
ton of 334
sudden death due to 144 148
Embolus(t) cerebral, sudden death duc to
145

coronary 59 97 125 145
n pulmonary artery 595 629
and splenic anteries 622
muttiple and platelet thrombr of small
vessels 6
pulmonary 72 75 97 132 143 144
175 197 224 463 495 497 596
cor pulmonale dve to 75
multiple 621
septic 197
tumor 109
Emphysema 56
mediastnal 127
Empyema, 141 190 470 472
en:;gsulated and abscesses of liver

of gallbladder 215
Encephalomalacia 149
Encephalopathv 611
Endocarditis bactenal 21 108 136 166
311 404 591 592
acute 496 498
due to preumococcus 492 493
massive gastrointestinal hemorrhage
doe o 18%
subacute 17 315 541 547
of aortic valve with perforation of
cusp 41
renal insufficiency 1 159
constnctive  congestive heart failure
assocrated with 56
gonococcal 294 592
rheumatic acute 90
chrome 310 599
ve etative 308 558
acute 496 497
Engg’cnne disease hypertension due to

turbances 406
Ententis subacute 215
tuberculous with Jejunal strcture 24
525

and 1 dis

Eosinophufic granufoma {66 395 440 442
and pneumoma differentiaton of
333

depsy 420
gprylhirga multiforme 283
of palms 228
Erythroblastosis jaundice 1n 201
Esophagus carcinoma of massive gasto-
1ntestinal hemorrhage due to 85
disease of chest pain due to 128
rupture of syphulitic aneurysm of aorta
nto 189 619 620
ulceration of massive gastromtestinal
hemorrhage due to 185
vanx(ces) of 188 192 210 251 253
257 270

ruptare of hemorrhage due to 184
252

Examinations ancillary evaluation of 8
Taboratory evaluation of 8
values ‘of chnical importance table
31

physical 8
Excretion urinary See Lrlnavy exerelion
Exercise tolerance test 121
Exfolative dermatius 413
Extracardiac murmurs 416
Fxtramedullary blood formation 310 434
622

Extrauterme pregnancy rupture of 243
246 407

Fanvre beart Sec Heart foslure
Fatty ifiltration of hver 215 425 525
due to portal cirthosis
masyive 210
necroses of pancreas 210 224
Fermoral vein night thrombus of 75
Femur marrow sarcoud involving 103
Fetal hemoglobn 253
Fever causes of table 292
Charcot s intermttent hepatic 264
drug 296 412
due to anemia 297
due to bacteremia 293
dut to diseases of blood forming argans
and lymph nodes 297
due to heart failure 309
due 1o localized infections with or with
out abseess formation 294
due to mahgnant tumors, 298 309 359
due to mesenchymal or collagen disease
298



Fever due 1o specific infections 295
due to toxic and allergenic agents 296
1n infections 400
of obscure ori,in 291
biopsy ma,nosxs of 301
comments on dia nostic methods
1 cases of 300
np[orawry laparotomy i diagno-
s1s 0
lherapeuuc cests 1n cases of 300
use of antibtotics 1 294
Pel Ebstein 297
Q pncumonms m 332
Sever
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Gastutts massxv: gastromtesnml hemor
rhage due to I
Gastroduodenat anery perforation. and
thrombosts of 189
Gastro-leostomy nadvertent, 530 531
Gastronatestinal hemorrhage 55 249 617
massive See Hemorrhage gastromn
lestiral masswe also Hematemesis
and Melena
tuberculosis 403
Glomerulonephntis 316 546 547 548
acute 155 164 169
chronic 157 315 606
G 157

typhod pneumomlls m, 331
typhus pneumornttis i 332
tveoparotd 399
Fibrillation auricular 252
ventricular 97
sudden death due to 148
Fibnino hemorrhagie percarditis 446
Fxbrmopuml:nt pleurisy

pillary

160
Gonococeal endocarditis 294 592
c.ranulgoma due to beryllum compounds
9

eosmophilic 166 395 440 442
and pneumonta  differentiation of
333

Craves discase See Hyperthyroidism
229

Fibrosts acute pi
616 617
differentiation from pneumomnia 333
Eingers and toes clubbimg of causes of
table 552
clubbing ol‘ 1n hypertrophic bihary cir
rhosis 240
Fistula between ;:Junum and colon 595
Flnt murmur 19 2!
Tloceulation test :rphnlm—cholcsteml 202
Foci of infection hudden 295
Friction ub due to acute pencarditis 126
due to myocardual infarction 126
Friedlander s bacillus 212
pueumonia 330
Frohlich s syndrome 88 90
Functional murmurs vs - omame mur

y 501

murs 45
tests table of values of 633

GALLILADDER adenocarcmoma of 325
carcinoma of 326
empyema of 215
enlargement 1a Jaundice 204
Galloping cirrhosis 205 208 257
Gallstones 204 215 216 250
1n common duct 203
1n cystic duct 21§
obstruction of common bile duct by 214
obstructive jaundice due to 201
Gangrene pulmonary 336
Gases rnitating pncumomus due to 132
Gastrectomy subtotal 1
Gastr1 uleer 193 194
vemns  vancostties of massive gastro-
intestinal hemorrhage due to 185

HAND SCRULLER CHRISTIAN disease 396
439 440

Hand shoulder syndrome See Shoulder
hand syndrome
Hanot s cirthosis 261
Heart amylodosis of 98
currhosis of 417 622
con,emtal rhabdomyomas of 53
disease artenosclerotic 488
penpheral circulatory fasture with and
without 56
theumatic 107 417 508
<chronie
nvohving pericardium and mtral
tricuspid_and aortic val €5 64
falure 34 43 96 101 106 1131 179
269 352 353 415 427 516 611
acute 491
congestive 43
associated with artersal hyperten
sion 49
with congenital defects 51
wath constnctive endocarditts 56
with deformutics of thorax 34
with hypertension 1n pulmonary
circulation 50
with kyphoscohons 5%
wath percaraits 51
with trauma 5
with tumors of the heart, 53
with valvular defects, 45
causes of 43 46
due to disease of myocardum 52
etioloyic chissification of 43 46
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Heart fulure fever due 10 309
forward 109
peute fature of wrinary exerelion
dueto 157
precipitating factors m 621
sudden death due to £44
funcion disturbances of m coronary
occlusion with myocardial infarchon
23

1.
‘ypertrophy of 63 170 179
murmurs vs functional murmurs 45
myxoma of 53 108 509
pawm due to absolute myocardial ische

iz 121
due ta pericarddis 125
due to relative myocardal tschentss

12t
ongmmm% i 121
sarcord involving 103

trauma com estive heart farture asso
cated wak 56
umoss of conestive heart failure asso
ciated with 53
prumary 53
secondary 53
vales Sce bohie and Yahalor
massive
hemorrhage due to 185
melena due to 197
Hematemesss 181 192 See slso Hemor
rhage gastrowmtestnal massive
and melena causes of table 182
Jaundice associated with 187
Hematoma subdurat 375 391
Hematuna 265
Hemiple ta night 64
Hemochromatosis 199 251 253 254 409
pnmasy 253
secandary 249 250 254
Hemoglobin fetal 253
Ht;;xéog‘obmcmu and acute renal faifure

Hg{g;:blobmunn paroxysmat jaundice in

Hemo, lobinunic nepheosts 334

Hemopencardium, 149

Hemopentoneum 245

Hemoptysis causes of table 336

Hemowrhage cercbral massive 262
du;! ;o ruptured csopha eaf varx 182

rwlr; storach due to peptic ulcer 193

gastromtestinal 55 249 617
due 20 bemorthoids 185
massive 181 248 25t 253 See also
Hematemess and Melena
duc ta actinomycosis 185
due to amebic dysentery 185

Hemorrhage gastcointestinal  massne

due to aneurysm of gorta 184
due to bacillary dysentery J8&
due to bacterial endocarditis 185
due to blood dyscrasta 185
due to carcinoma of esophagus 185

of stomach 184
due 10 colitis complicating vremua

185

due to colome divertcutum 185

due to embolism of supernior meses
tenic artery 185

due 10 esophagent vleeration 185

due to gastritss 1

due 1o hemangioma 185

due ta hereditary telangiectasia 185

due to hiatus hermis 135

due to Meckel s divernculum 185

due to mesenterie thromboss 183

duetonon speaific ulcerative colitis

duc to peptic woer 184 193 194
due to pertartentis nodosa 185

due 1o polyps of mtesune 135
due to rectal diseases §85

due 1o rupture of esopha,cal vans

184 252
due to syphlstic ulcers 185

due to thrombosis of meseaterc

vens 185
due 10 tuberculous ulcers 185

due to tumor eroding duodenum

due to vancosines of gastoe vews
185

ntracerebral and subdural 54

of night cerebrum 639

pulmonary 316

rectal 197

subarachoosd 145 262

sudden death due to 1344 145 ”sh
H P 1 hemorths,

due to 185
Hemosiderosis 249 434
portal curhosis of lver secondaty 0
with portat obstrugtion 252
secandary to thalassemia 252
Hemotharax 133 141
Hepar lobatum 240 256 261
Hepatic See also Loer
currhoss jaundice due to 205
coma 209 U0
fever Charcot s mtermitient 204
Hepatiis 261 265
1n bruceflonss 478
infectious 206 208 218 219 26t
hepatomegaly in 240
spirochetal 206
toxic 250



Hepatocellular damage jaundice due to
and jaundice due to biliary tract obstruc
tion differentiation of 202

Hepatomegaly 212 21§ 237 248 249

250 264 269 517
anemia 1n association with 238
causes of 238
table 239
duc to amylod discase 240
due to leukemia 240
due to lymphoma 210
due to melanotic sarcoma 241
due to metastatic carcmoma 240 241
due 1o primary tumors of hver 241
1 m 238
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Hypertension 132 149 170 173 175 178

179 234 262 353 427 502, 592 629

and renal diease velationshup of 159

and renal mvolvement m penartentis

nodosa 159

artertal 600

congestive heart fallure associated
with 49

causes of 451

due to vascular anomalies 604

1n mercury poisomng 165

n p{gn‘al circulation i hepatomegaly
23

pulmonary prumary 50
heart faiture ited

P np
1 brucellosis 240
1 homologous serum jaundice 240
1 snfectious hepatitis 240
tn jaundice 204
1n obstruction of common bile duct 238
1 portal cirthosis 240
1n syphilis of ver 240
Jaundice 1 association with 238
spider angioma 1n association with 238
Hepatorenal syndrome 252
Herma 594
diaphragmatic 128 140 188
anemia due to chromic blood loss

188
hatus 188 190

with, 50

Hypertensive cardiovascular disease 502
vascular disease 351
Hypecthermia habitunl 291
Hyperthyroidism 406 429 501 502
Hypertrophy cardsac 68 170 179
Hypoalbuminemia 270
Hypoglycemua, 92 392 425 535 537
causes of table 536
1n primary Iiver tumors 241
of unknown cause 109
Hypokalernia 93
nfarction of 537

Histoplasmosis 319 445
History chnical taking of 8
Hod,kin s discase 102 219 256 261 264
281 396 51

fever due to_ 297

types of 397
Homologous serum jaundice 206 208

240

Horner s syndrome 339 330
Hydrammos 2nd ascites  differentiation
of 241 242
Hydronephrosis 166
Hydropencardum 179
Hydroureter 166
Hypercalcema causes of 392 601
Hyperglobulineoma 249
causes of 627
Hypeninsulinsm 392
Hypernephroma 394
Hyperparathyrosdism 392, 601
chronic renal failure due to 160
Hyperplasia of thymus 502
P reaction to
91 170 561 562
Hypersplenism 278
oy 78
secondary 278

necroses i 525 537 538
Hypoprothrombinermza, 249
Hypotension 57

circulatory nsufficiency with and with

out signs of congesiive heart fature
table 57
Hypothalamic involvement cerebral tumor

with, 501
Hypothyrosdism 406

secondary to aaterior pitwtary defi

ciency 406

IcTerus Sce Jaundice
Ilewss regional 467 595
Ileum carcinoid of 353
Ihac vern thrombosis of 325
1liness, observation of course of ¢
Infarction 1n myoma 50
myocardual, 94 122 554 555
disturbances 1n cardiac function 1n
123

clectrocardiograms i 124

cvidences of 1njury to myocardiaf tis
suen |

frction rub due to 126

immediate symptoms of 123

multiple small, 57
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Infarction of anteror ptutary 537

of bran §

of kidney 41 441 599 607

of left ventricle 599

of pancreas 599

of spleen 441 599 622

pulmonary 29 36 75 94 127 428 487

493 496 497 622

ansdnpneumonm dfferentiation of

pleuntsy m 333
retention jaundice due to 201
Iufection(s) 400
amebic of hver 266
fever 10 400
foci of tudden 295
‘hemolytic streptococcal, pneumonia due
to 332
locslized fever due to 294
menmingococeal 347
mycotic of memnges 379
puerperal 458
specific fever due to 295
Torula of prostate 376
Infectious hepatinis 206 208 2t8 219 261
hepatomegaly 1n 240
monopucleosis 280
[nﬁnmuunuratry of hver 210 215 425
L2

due to portal cirrhosis 240
!nﬂuen;a A wirvs pneumonia due to 348
34

preumonitts associated with 331
Insufficiency aoruc See dortic busuffi
clency
'y See Circulatory snsuffi
pulmontc” Sce Pulmonec tmsufficiency
Insubin reacion 93
Interaunicutar septal defect 417
Interertebral disc extrusion into lawer
cervical remon symptoms of 120
Intestinal difatation and ascites dufferen
tiation of 241
Intestine(s) hipodystrophy of 507 508
polyps of massive gastromtestinal hem
orthage dee to 185
smal), stncture of permicous anemua
due to 524
syphilis of 619
tuberculoss of 466 $24 525
viceration of amebw dysentery wih

Intoxication vitamms D 408 601
chrome renal falure due to 160
Intra auncalar tumor 417
latraccrebral hemarrthage 542
Tntracranial pressure increased, 451
Intrarenal artenosclerosis (33 166 179
262, 270 380 43%

Intrathoracsc structures ongia of chest
am i 12
Intussusception 594
Ischemia myocardsal, absolute chest pan
due to 121 -
relative chest pawn due to 121
Islet cell tumor of pancreas 392 415

Jaunpice 86 190 199 208 210 212 215
218 220 237 227 229 231 232 240
249 253 256 257 260 264 305 438

497

associated with hernatemesis and mel

ena 187

with hepatomegaly 238

blood cholesterol - 2

causes of table 200

due to biliary tract obstruction and
Jaundice due to hepatocellular dam
age ddfferentiation of 202

dve 1o hepatic curthosis 205

due to hepatocellufar damage and
yundice due to biliary tract obstruc
ton differentiation of 202

enlargement of gallbladder 1 204
of bver in 204
of spleen tn 204

hemalytic 201

hemologous serum 206 208

hepatomegaly m 240

1n erythroblastoss 201

in hemolytic transfusion reactions 201

i parosysmal hemoglobmuria 201

10 PEFNICIONS anenia

s sickle-cell anemaz 201

obstructive 223
clinical picture 1n 203
due to galistones 201

regurgitation 201 202 208 213 220
223 232

tetention 201
anoxic damage 1o Iver cells 1o 200
distinguishing features of 201
due to pulmanary mfarction 201
urobltnogen m vrine 1n 201
serum prothrombin Jevel 10 03
subchmical 199
Jejunal  steicture
wup 524 535
Jejunum and cofon fistula between 595

tuberculons  enteris

Kiovev(s) Sce also Renal
abscess 468
amebie 266
congenital polycysuc 179 180 624 625
disease and hypertension e penanentis
nodosa, 159



Kidney(s) disease and hypertension re
lationshup of 159
diffuse vs_circumseribed 158
failure See Urmary excretion falure of
focal necrotizmng inflacimatory lesions
m 93

nfarcts of 41 441 599 607

medullary cysts of 165
congenital 160

rmuhiary abscesses of 468

mycloma 159

naoplasm of 264 394

shock 156

syphibis of 1

!uberculosxs of 157 159 380

untlateral disease of hypertension due
606

to
Ryphoscoliosts 56
congestive heart failure associated with
54

LABORATORY examination evaluation of
3

values of clinxeal lmpomnce table 631
Laennec s cirthosis 215 2
Laparotomy explora\ory m diagnosis of
fever of obscure ongin 301
Law Courvossier s 204
Leg vewns thrombosis 1n 72
Leptomeningstis acute 378
Lesion of Armanni 229
Leukemia 394 511
acute 196 281
alenkemic 395
hepatomegaly due to 240
Leukemord blood picture 286
reaction 353 394
Leukocytosis 352
Leukopenia 411
Lipodystrophy intestnal 507 <08
Lipoid nephrosis 159
preumonia 332
Liver Sec also Hepatic
abscess{es) 214 233 .65 266 305 472
amebic 239 266 267
and encapsulated empyema, 472
bacterial 230
pylephlebiss with 306
amebic infection of 266
amyloid disease of 240
carcinoma of metastatic 193 256 264

270
primary 193 252,256 264 270 271
512

cells anoxic damage to n retention
Jjaundice 201
necrosis of 256
central atrophy of 197
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Luver chrnmc passxve congestion of 201
238 429 592
curhosis 64 188 192 208 256 261
265 270 478
ascites 1 243
Jaundice due to 205
nodutar 258
with acute necrosis 257
peptic ulcer associated with 209
pigment type 253
portal obstruction from, ascites due
to 244
portal, secondary to hemosideross
with portal abstruction 252
enlargement See Hepatomcgal)y
fatty ofiltration of 210 215 425 525
due to portal cuthosts 240
function disturbed, plasma protemns i,
02

202
tests 202
lymphoma of 261
metastatic carcinoma of 193 194 256
264 270
hepatomegaly due to 240 241
necrosis 224 270
acute 213 257
towuc 208
focal 233
subacute 220
palpation of 237
polycystic 625
pu!snuon of 238
sarcoidosss of 103 270
syphilis of 256 261 262 270
hepatomegaly i 240
tumars prmary 251
hepatomegaly due to 241
ypoglycemia in 241
yellow atrophy of subacute 228
Lobar pneumonia 215 362
acute 353
Lobular pneumonia, 41 114 166 175
2.0 229 257 262
Loctlation syndrome 1n spinal fluid, 476
Loffier s syndrome pneumoma in 332
Lun(s) Sce also Pulmonary
abscess(es) 166 356 362, 471
actinomycotic 358 359
acute 334
amebic 357 472
chromic 335
pleunsy in 333
actinomycosis of 357
acute didfuse interstitial fibrosis of 616
617
carcimoma of 361 363 393 513 616
chromic passive congestion of 429 592
diseases imvolving, 327
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Lung(s) edema of 68 175 179 220 224
234 417

emboli to 72,75 97 132 143 144175
197 224 463 495 497 596
tnfarcts of 29 36 75 94 127 428 487
493 496 49T 612
meduastinal lymph nodes and pert
cardium tuberculosis of and general
wzed maiory tubercnlosss 439
metastatic carcinoma of 270
multiple emboh to 621
sarcord svalving 103
tubercvlosss of %57 362
with cavity 489
Lupus erythematosus 32 600
diffuse nephriis in 159
systemic 319 410 507 $41 542 543
316 3547 548 599
acute 282
memn,eal reaction with 373
pleunsy 1o 333
Lupus permo of Besmer 400
Lutembacher syndrome 49
Lymph nodes biopsy of 275
enlargement of 273
causes of table 274
physical chatactersstcs af 275
fever due to diseases of 297

Meckel s diverticulum 413
massive gasteoutestnal hemorthage
due to 185
perforation of 244
Mediastimis acute chest pamdueto 123
purulent actmomycotic 359
Mediastino pericarditis adhesive 64
Mediastinum abscess of 339
chest pamn due to 128
anterior carcinomy w366 367
coltagenosis of 341
diseases involving 327
emphysema of chest pamn due to 127
tymph nodes of lungs and pericardum
tuberculosis of and generalized mil
1ary tuberculosis 489
tumors of 336 365
and aneurysms differentiation of 339
bemgn and malignant  distinction
between 337
chest pamn due to 128
classification of table 338
location of diagnostic mplisation of
337

oat-cetl, 339
rmary of reurogenic ongn 340
teratord 340
Medierrancan anemia 249

fungs and p

ts of kudney 165
Y eyt 160 Y

of a
miliary tuberculosts 439
regonal of of

Melanoma 287

stomach to 194
sarcod involving 103
tuberculosis of 210 280 489
Lymphadenopathy 273
generalized 273
location of w vanious diseases 275
physncza; 5c\‘m‘ac\:nsucs of affected nodes
m

Lymphoblastoma follicular 282
Lymphogranuioma venereum 483
Lymphoma 270 439
hepatomegaly due to 240
of lner 263
pleunsy i 333
Lymphosarcoma 102 281 283 284 320
383 446 447 453 595
and teticufum ceff sarcoma differentia
tion of 398
mlary 454
ofsg‘nm spinal cord and meninges

Macroatossia 408
Malania 296
rupture of spleenin 245
Measles pacumonius associated with 33t

non p
Melena 181 196 See also Hemorrhage
gastrobusestnal mossne
and hematemesis causes of table 182
Jaundice associated with 187
due to drverticulosss 197
due 10 hemanloma {97
due to polyp 197
locat causes of 185
severe of obscure ongin 181
without hematemesss significance of
3t

Mehodosts 343
Menmgeal reaction wath systesuc hupus
crythematosus 373
Meringes bran and spiwal cord Iympho-
sazcoma of 3&:
mycote wbection of 379
syphibis of 380
Memngioma 391
Menngiis 369 537
and preumona, duc to type XIV pney
mococeus 493
aseptic 372
causes of table 370
condions mistaken for 369
cryptocoecal 372 376
dae to Torula, 372 376



Meningitis hemolytic streptococcal 371
Ppneumococcal 371
secondary to frontal snusstis 371
serous 37;
sterile 373 375
syphilitic 371 376
tuberculous 371 375 379 380 382
tumor 372
Weil s disease associated with 371
Menin ococeal infections 347
Memin_o-encephalitis syphilitic 330
Menmyovascular syphilis 111
Mercurial duretics acute failure of urt
nary exctetion due to 157
Mercuric chlonde acute tubular necrosis
due to
Mercury poromng 164
hypertension m 165
Mesenchymal disease fever due to 298
Mesenteric artery supertor_embolism of
massive
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Murmurs cardiac organic vs functional,
45

extracardiac 416
Muscle Tectus abscess of 483
Myasthenia gravis thymuc tumors assoc
ated with 340
Mycotic ancurysm 197
of stnus of Valsalva 41
nfection of memn cs 379
Myeloma kidney 1
mulllple 166 394 434 435 512 601
628

plasma ccﬂ 630
Myocardial infarction 94 122 554 555
disturbances 1 cardmc function 1
123

electrocardiograms n 124

evidences of Ijury to myocardial tis
suen 123

friction rub due to 126

symptoms of 123

due to 185
massive
hemorrha, ¢ due to 185
vems  thrombosis of massive gastro
intestina) hemorrhage due to 185
Metabolic nutntional and endocrine dis
turbances
Metastases of carcmoma of stomach to
regional lymph nodes and lver 194
osteclytic 602
wmor nvolving pentoneal surfaces
ascites i 243
Miliary abscess of kidney 468
phosarcoma 454
tuberculosis 489 560
generalized and tuberculosis of lungs
mediastinal lymph nodes and peri
cardum 489
Mitral and aortic valves bacterial vegeta
tion of 310 316
non bacterial thrombotic  vegeta
tions of 599
vegetation of 316
and tncuspid disease rheumatic 418
nsufficiency 5%
stenosis 32 310 348 349 417 550
and msufficiency 48 417
tricuspid and aortic stenosis caleific
622 623

valves chronie rheumatic heart
discase nvolving
valve aoruc cusp of perforation of
92

Monocytoma, 287 288
Mononucleosts infectious 280
Murmur 2nd thnll systolic 1 2nd, 3rd
4th interspaces causes of table 113
Flint 19 28

multsple small 57
ischemia absolute chest pam due to
121

relative chest pam due to 121
scars 224 262
focal 270
tissue inyury evidences of 1n coronary
occlusion with myocardial nfarction
123
Myocarditis 53 101
acute 88
mterstitiat, 170
foeal 31
causes of 85
focal sulfonamde reaction with, 94
wnterstitial 561
theurnatic 90
syphilitic 85 86
Myocardum amylordosis with infiltra

tion of %!
congestive heart failure due to disease
of 52

diseases of classlﬁmhon of table 85
Myomz, of uterus 388 502
wfarction n 502
Myopathy thyrotouic 406
Miyxedema 406
Myxoma of heart 103 109
pedunculated 53

NEck or chest wall tissues, pan onginat
ingn 119
Necrosis acute nodular cuthosts of liver
with 257
of adenchypophysis 453
tubular of kidney 155 167
due to carbon tetrachlonde 155
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Necrosis acute tubutar of kidney due to
‘mercuric chionde 153
unnary findings 1n 156
pulateral cortical acute renal failure due
to 156
far of pancreas 210 24
1 hypophysss 525 537 538
hver 224 256 270 271
acute 213 257
toxic 208
focal 233
subacute 220
of adrenals 224
of anterior hypophysts due 10 multiple
abscesses 337 538
of aorta idiopathic medeal 149
of pancreas acute 257
of renal papillac and chro nicpyelitis 525
Necrotizing anguuis 413
Neoplasm cerebral 382
pulmonary 358
Tenal, 264 394
Nephnus acute 90 305
artenolosclerouc 157 179 429 545 607
arteniosckrotic 434 592
and artenotonecrotc 175
and artennolosclerotic 176
bum 156
chronie 173
dsffuse 1n lupus erythematosus 159
embolic 592
glomerular Sce Glomerslonephritis
nterstitial 458
salt losing 160
sulfonamide 215
syphiline 380 458
N:Gpurosclerosu arteriolar 174 135 €07
Nephros:s amyloid, 160 518
1 tnmethadione tovcity 160
bile 209 210 252
hemoglobinuric 344
tipord, 159
tower nephron, 155 165 166 252
dus to sulfonarmde 166
sulfonanude 80 345
Nephrotsc syndrome 159
Neunts, penpheral 210
Natrogen retention 252
Non-cardiac circulatory congestion £auses

Notes progress 9
Nutritional endocrine and fmetabolic dis-
turbances 406

OAT-CrLL tumar of meduastinum, 339

Qbservation of course of dlness, &

Obstructson biliary duct partial 227
tract acute
Jaundice due to and jaundice due
10 hepatocellular damage differ
entiation of 202
carcinoms of prostate with 166
of bronchus 362
of colon causes of 593
of common be duct 218 250
by calcult 214
hepatomegaly 1 238
of infennor vena cava ascates due to 245
of superiof vena cava 341
of ureter by calcutus 154
by sulfonamide crystals 154
of urinaty tract 154 164
portal from cirrhosts of fiver ascites
dueto 244
with ponal trchosis of Liver secondary
10 hemosiderosis 252
Obstructyve jaundice
chimcal picture 1n 203
due to gallstones 201
Occiputal cortex. degeneration of 425
Occlusion coronary 121 122 123
due to embolsm 125
sudden death due 10 148
with myocardtal nfarchon dasturb-
ances 1 cardiac function v,
123
evidences of mputy 10 myocardial
tissue 1 123
ummedrate symptoms of 123
of anterior descendag and nght £0ro-
nary artenes 553
of subclavian artery 353
Ormthosis 331
Osteolytic metastases 602
Ovaryan cysts and ascites
of 241 242

differentiation

PacireniNars hemorrhagie 375
Pamn m chest See Chest pain
Palms erythema of 228
Pancreas_abscess of 229 463
adenoma of 425
caleuli of 229 463
carcinoma of 219 223 228 264
of body or tal of 512
fat necroses of 210 224
nfarcts of 599
1slet cell adenoma of 253
tumor of 392 425
necrosis of acute 257
‘Pancreatic msufficiency 227
Pancreatiis 220 223 257 463
acute 93 128 174 258
and chrone 215



Pancreatitis acute hemonhaglc 13t
caleareous 227 2!
chronic 229 233 463
chrome 223 229 462
Papillae renal necrosis of and chrome
Pyelitis 525
Papilledema 451 453
Paracentesis abdomsnal, 1n ascites 243
FParadoxical embolism 144
Paraple,ia 450
Parathyroid adenomas 392
Paravertebral tuberculous abscess 477
478

Patent ductus arteriosus 36 52

Pathological-clnical conference See Clint
<al pathological conference

Pcdlusnculated thrombus in left auricle 417

Pel Ebstetn fever 297
Pellagra 52:
Pelvic thrombophlebitis 495 496
Peptic ulcer 128 131 188 618
assoctated with liver circhosts 209
massive gastromiestnal hemorrha, e
dueto 18+ 193 194
of duod num See Duedenal ulcer
of stomach chromic hemorrhage
from 193 194
perforation of 244
sudden death due to 148
Perforation and thrombosis of gastro-
duodenal artery 189
duodenat ulcer with 5.7
of aortic cusp of mutral valve 592
of appendix 244 266 467 468
of cusp of aortic valve 41 493
of Meckel s diverticulum 244
of peptic ulcer 244
of ‘retrocecal appendsx with pylephle
bitis 266
of typhoid uleer 244
Penartentis nodosa 94 132 165 166 170
175 176 315 316 387 411 511
553 554 555
due to sulfonamide 166
massive gastromtestnal hemorrha e
dueto I
t and
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Pencarditis constrictive 51 73 102
ascites
fibrinohemorrhagic 446
fibrinopurulent aclmomycouc 359
fibrmous 215 362 434
sterile 81
tuberculous 489
uremic 607
Pericardm  actimomycotic abscesses i
35
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chrome rheumatic heart disease mnvoly

g
cysts of 340
diseases causin,, involvement of table 79
tungs and medistnal lymph nodes
tuberculosts of and generalized md
aary tuberculosis 489
rupture of dissecting aneurysm of aorta
mto sudden death duc to 150
sarcoid mvolving 103
tuberculosts of 102 488
Permephric abscess 229
Penpancreatic abscess .29
Peripelvic abscess 166
Peripheral curculatory fafure with and
without heart disease 56
neurstis 210
vems thrombosis of 30
Pensplemitis 253
Perttoneal cavity actinomycotic abscesses
m 359

surfaces tumor metastases nvolving
agcites 1n 243
Peritoneum  tuberculosts of 433
Peritomtis 190 .63 270 3.0 463 467
acute due to rupture of hollow viscus
2

bile 245
tuberculous 244
ascites 1 242
Perurethral abscess acute failure of
urinary excretion due to 154
Pheochromocytoma so 58 122,210 393
429 430 501
Phieborrombosis Lulien desth due 0
134

Phosphatase serum atkaline 203
Physical

renal h
w 159
Penicardial effusion 51 53 78
sac rupture of syphuitic aneurysm of
ascending aorta into 137
Penicardio-mediastimitis adhesive 53
Pericarditis 101 3 0 542
acute 63 1.5
friction rub due to 126
adhesive 51
congestive heart failure assoctated with
51

Picrates yellow coloring of skin due to
199

Pigmentation of skit 407
Pitwitary anterior infarction of 537
necrosis of due to muluple abscess
537 538
deficiency  anterior
secondary to
Plasma cell myeloma, 630
proteins 10 disturbed hepatic function,
202

hypothyroidism
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Platelet thrombt 599

‘and emboli multiple of small vessels
600

Poeumoma fuberculous 331 344 489
tularerme 331
virus due to influenza A 348 349

Pleura(e) actinomycotic abscesses 18 359 Pneumomus 327 428

sarcord myolving 103
tuberculosis of 487
turnors of 486
Pleural effusion bloody 334 486
Pleurisy fibnnopurslent 224
fibnnous 483
1n Boraholm disease 333
m carcioma 33
1n epidemic pleurodyma 333
1n lung abscess 333
1n lymphoma, 333
1n pulmonary infarction 333
1n systemuc lupus erythematosus 33
theumatic 333

Pleuntss fibrmous 353

Pleurodynia epidemic pleurisy 333

Pneumococcal menungis 371
pneumonta 330 347

anaphylactard 542
associated wath chuckenpoy 331
with influenza_331
with measfes 331
with smallpox 331
classification of table 328
due to 1rntating gases 332
rsensitive 316
m Q fever 332
1n typhoid fever 331
sn typhus fever 332
of acute theumatic fever 332
recurrent 334
theumatic 90
Salmonella choleraesiis 331
Pneumothorax acute 1
Porsoning mercury 164
hypertension n 165
Polycystc discase congemital of kidneys
157 158 173 178 179 180 606
624 625
of kidneys and hver 625

¥ acute bacteral end di
s due to 492, 493
type X1V p and
due to 493

Pneumonia, 212, 354 429

anaphylactic 332

and acute antersitial fibrosss differen
tation of 333

and atelectasis differentiation of 333

and eostnophihic gramiloma differentia
tion of 333

and idiopathuc pulmonary siderosis
dufferentiation of 333

and meningies due to type XIV pneu
mococcus 493

and pulmonary adenomatosis differen

tation of 333

embolism differentiation of 334
nfarction differentiatront of 333

aspiration 2i0 224

bacterial, 343

due to hemolytic streptocoocal nfec
uon 332

Friedlander s 330

n Loffier s syndrome 332

poid, 332

Tobar 215 354 362

acute 353
lol;;‘?:.\r 41 114 166 175 220 229 257

orgamzing 366

neumococcal, 330 347
prnmary atypical, 330 343 347
resolvng 430
theumatic 89

TeUEe
Polyneunitis 408
Polyp(s) bladder acute farture of unnaty
excretion due to 154
melena due to 197
of intestine  massve gaslroxm:sun:\\
‘hemorthage due to 185
Polyuna 438
Porphyra 407
Portal cculation hypertension 2 1P
‘hepatomesaly 238
aerhoss 216 218 228 249 250
fatty wnfiltration of Iner due to 240
hepatomegaly 10 240
of lver secondary to hemostderos:s
with portal obstruction 252
obstructionfrom  ¢irthosis of lwer
ascites due to
with portal cirrhosis of fiver second
ary to hemosiderosts 252
vemn compression of 246
thrombasts of 233 245 269 305
Potassium deficiency 530
Yot s disease 169 170
Pregnancy ectopic ruptured 245 236
2

40°
Pressure intracranial increased 451
Progress potes 9
Prosate carcmnoma of §12
‘with obstruction 166
bypemophncd acute Tasture of urnary
excretion due to 154
Torula mfection of 376



Protewns plasma, 1 disturbed hepatic
function 202
Prothrombin deficiency 208
level serum in jaundice 203
Paittacosts 331
Puerperalnfecion 458
Pulmonary See also Lungs
abx:sscs 166 333 334 335 356 362

adenomatws and poeumoma differen
uiation of 333
and splenic arteries emboli 1n 622
artenosckrosis 616
artery embolus of 595 622 629
rupture of aneurysm of aorta wnto
115

thrombus i 31 429
edema_’GB 175 179 220 224 234
41

acute 429
embolism 72 75 97 132 143 144 175
197 224 463 495 497 596
and pneumoma  differentiation of
334

cor pulmonale due to 75
fibrosis acute 501
gangrene 336
hemorrha e 316
hypertension primary S0
conestive heart faiture associated
with 50
secondary 50
nfarction 29 36 75 94 127 428 487
493 496 497 622
and pneumonia  differentiation of
333

pleunssy n 333
retention );\unmce due to 201
neoplasm 3
siderosts ldlopalhlc and pneumonia
differentiation of 333
suppuration with abscess formation 334
classification of table 335
thromb1 229 524
tuberculosis 357 362 489
Pulmonic insufficiency 18
Pulmonocardiac fallure 54
Pulsation of hver 238
Pulse Corrian 17
Purpura .08
thrombocytopenic 196 598
97

causes o
Pychitis 283 458
chronie, 166
and necrosis of renal papillac 525
Pyelonephatis 175 478 6.4
acute 155
and chro;
chone 195 175 178 554 606
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Pylephlebitis 209 214
perforated retrocecal aj
with liver 2bscesses 3

Pyosalpum, 388

659

dix with, 266

Q FEVIR poeumonitis in 332

RARE diseases dragnosis of 387
Rarefaction skeletal rapid 602
Raynaud s phenomenon 412 609
Reaction(s) allerglc to sulfonamides 93
170 561
to lherapeunc agents 412
msulmn 9.
lcukemold, 394
transfusion 156 190 201
Rectum carcinoma of 196
diseases of hemorrhage due to 185
hemorrha,¢ from 157
Rectus muscle abscess of 483
Regonal lettis 467 595
Regurgitation jaundice 201 202 208 213
220 223 232

Renal See also Kudney
amylowdosss 358
and coronary arteries parrowing of
arterioscleross with 353
artery(ies) embohsm of acute fatlure of
uripary excretion due to 157
Ieft nartowmng of mouth of 175
thrombosis of acute falurc of urinary
excretson due to 157
fallure acute 154
and bemoglobmemia 156
due to acute glomerulonephnitis
155

duc 1o acute pyelonephritis 155

due to acute tubular necrosts 155

due to bilateral cortical necrosts
156

following transfusions 156
chrome
due 1o hyperparathyroidism, 160
due to vitamin D intovication 160
wmsufficiency 163 178 212, 518
chrome 623
1n subacute bactenal endocarditts 159
with uremua, 163
medullary cysts 160 165
neoplasm 264 394
papillac necrosis of and chronic pye-
lus 525
tuberculosis 157 159 380 403
vessels, abdorunal ancurysm with in-
volvement of 174
arteriosclerosis of 624
Respiratory type of acidosis 84
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Retention Jaundice 201
anouc damage to hiver cells in 201
distinguishing features of 201
due 10 pulmonary wfarction 201
urobidiogen m unne 1n 201
nitrogen, 252
Retculum cell sarcoma 282
and |}

Sac, pericardial rupture of syphifitic
aneurysm of ascending aorta nto 137

Salmonelia choleraesuis prcumontss 331
Salt losing  pephntis 160

Sarcoid involving lun,s plearae heart
pencardum Iymphnodes liver spleen
vertebrae femur marrow 103

102 104 251 256 261 265

on of 398
Retinal cytoid bodies 410
Retitis vascular 178
Retroperitoneal sarcoma 467
Rhabdomyomas congennal of heart 53
Rheumatic aortic insufficiency 18
carditss acute 8
endocarditis acute 50
chrome 310 599
fever 300 416 492
acute 89 348
pneumomtr of 332
heart drease 107 417 508
chromic 64
mvolving penicardium and mitral
tnicuspid and aortc valves 64
mutral and tricuspid disease 418
myocardits
pleunsy 333
paeumonia 89
preumonitis 90
valvulins 612
chromic 548
Rheumatord arthrins 541 542
Rib cervical 120
Riedel s lobe 237
Rub (n;uon due to acute percarditis
126
due to myocardial mfarction 126
Rupture of aneurysms 245
of lal:;na nto pulmonary attery 113

of sinus of Valsalva with aortic
sufliciency 23
sudden death due to 148
of appendix, 244 266 467 468
ol“aorZ\;» cusp aoric wnsufficiency due

0

of colonic diverticulum 266

of dissecting aneurysm of aorta inta
pericardium sudden death due to 150

of l:gsgptzxggm vanx hemorrhage due to

of extrautenine precnancy 245 246 407
of hollow viscus acute pertomis due
to 244
of spleen 1n mataria 215
of syphulitic ancurysm of aorta nto
esophagus 189 619 620
nto penicardual sac, 137
mto pulmonary artery 113 115

399 439 506 511 602
of liver 270
Sarcoma melanotic hepatomegaly duc
to 241
teticulum cell 282
and lymphosarcoma differentiation
of 398

retropentoneal 467
Scalenvs anticus syndrome symptoms of
120

Scars myocardial 224 262
Schuller Christian  disease
Schuller Christian disease
Scleroderma 412 €09 612
diffuse 613
Sclerosis arteniofar 612
Septal defect interaunicular 417
Seroloic test for syplulis false po itive
295 411
Serous memngtis 372
Serum alkahine phosphatase 203
disease 296
prothrombin level in Jaundice 203
Shock, 135 1
faudney 156
Shouldet hand syndrome symptoms of
120

See  Hand

Sickle celf disease 347
Siderosis 1diopathic pulmonary and preu
monta diferentiation of 333
Sigmond colon adenocarcinema of 595
carcinoma of 19
Sign Culkn's 246
Simmons disease 537
Sinus abdomunal 482 483
lateral thrombosis of 371
of Valsalva ancurvsm of 36 41
rupture of with aortic msuffi tency
23

Sinusitss frontal menmgitis secondary to
3n

sphenoid 376
Skeletal rarefaction sapid 602
Skin coloring due to Atabrine 199
due 10 picrates 199
promentation of 407
Smallpot  pneumoniis associated with
331

Spider angioma 208 228
1n association with hepatomegaly 238
Spunal cames 477



Spinal cord compression 475 476
and collapse of 7th dorsal vertebra
tuberculosis of 7th and 8th verte
brae with 479
menynges and brain lymphosarcoma
of 384

tumors 351
flud foculation syndrome 1n 476
Spurochetal hepatius 206
Spicen, calafication m 250
enfargement of (n jaundice 204
extramedullary blood formation 1 622
infaretion of 441 599 622
massive enlargement of 277
palpation of 276
rupture of 1n malaria 245
sarcoid involving 103
Splenlc and pulmonary artenies emboli i

vcm \hrombusls of 194
Splcnornegaly 210 219 <29 248 253
256 260 261 276 283 446 497 547

causes of table 277
Spondylitis due to brucellosis 477
Sprue non {ropical 523
Steatorthea 505
causes of table 507
Stenosis and artenosclerosis of coronary
artenes 519
and msufficrency calcific aortic 22
mural 417
aortic calafic 57
calafic aortie mutral and tricuspid 622
€23

mitra] 32 310 348 349 417 590
and msufficiency 48 417
subaortic with aortic insufficiency 23
Stomach acute difatation of and ascites
differentiation of 241 242
carcinoma of 188 193 194 264 512
massive gastrointestnal hemorshage
dueto 181
metastases of to fejonal lymph
nodes and liver 194
chronic pepm uler of with hemor
thage 193 194
dxlmuon ar and ascites differentiation
24

slr:\ngulmzd diaphragmauc hernsa of
146

ul"er and carcinoma of 194
vleerauon of 175
varices of 210
Stone Sce Calctelus
Strangulated duaphragmatic hernia of
stomach, 140
Streptococeal 1nf~ction  hemolyte, pneu
mona due to 332
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Streptococeal memngitss hemolytic 371
Stricture _|=_|unal yberculous enteritis
with 524 525
of common bife duct 233
of small wntestine pernicious anemia due
to 524

Subaortic stenosis with aortic snsuffi
cien
Subarachnoid hernorrha ¢ 145 262
Subclavian artery occlusion of 353
Subdiaphragmatic abscesses 471
structures pawn 1n chest referred from
128

Subdural hemorrha,e 542
Subphrenic abscess 158 463
Sudden death Sce Death sudden
Sulfonamide acute tubular necrosis due
to 167
allergic reaction to 93 170 361 562
crystals obstruction of ureters by 154
lower nephron nephrosis due to 166
nephntt - 215
nephrosis 80 343
perartentss nodosa due to 166
reaction with focal myocarditis 54
Suppuration  pulmonary with abscess
formation 333
classxﬁauon of table 335
Syncoj
Svndrome Bemhelm 50

crush 156
Frohtchs 88 $0

loculation 1 spmal fuid, 476
Loffler s pneumonia n 332
Lutembacher 49
nephrotic 159
scalenus anticus Symptoms of 1.0
shoutder hand symptoms of 120
Syphilis 111 331 135 260 262 492
fustory of 173
meningovascular 17t
of aorta 136 592
of intestinal tract 619
of kidney 160
of ver 256 261 262, 210
hepatomeraly i 240
of menunes 380
serologie test for false positne 295 431
Syphusti. aneurysm of aorta_rupture of
nto'esophagus 189 619 6.0
1nto pericardial sac, 137
wto pulmonary artery 113 115
aortic discase 592
nsufficiency 20 32
aortius 31 132, 137 262, 380 619
with aneurysm of aorta, 113
merungtis, 371 376
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Syphilitie memogo-encephalitis 380
myocardis 85 86
nephnhis 380 458
ulcers masstve gastrointestinal hemor
thage due to 185
Systoke murmur and tholl n 20d 3rd
4th interspaces causes of table 113

TACHYCARDIA 500
paroxysmal 501
Telangiectasia hereditary massive gastro
sntestinal hemorrhage due to {8:
Teratord tumors medzastinal 340
Test(s) anowa 121
cephalin<holesterol flocculation 202
exercisc tolerance 121
for sypnhis false positive 295 411
functional table of values of 633
of liver fanction 202
thesapeutic 1n fever of obscute ongin

thymol turbidity 203
toberculin intracutancous 295
Thaiassema 249
h mosidersosis secondary to 252
major 249 254
munor 248 249 252 254
Thcx:rz:uuc aents allergic reactions to

tests in fever of abscure ongn 300
‘Thorat Seg also Chest
deformties of congestive heart fartuce
assocuated with 54
Thelt and murmur systolc . 2nd
iﬁ 41h wnterspaces causes of table

Thrombocytapenia 411 412 413
Thrombocytopenc purpura. 196 598
causes of 597
Thrombophlebitis of superficsat vessels of
both ankles 197
pelvic 495 496
Thrombosts coronary 97 136
mleg vewms T2
masshe g
hemorrhage due 10 185
of thae vein 325
of lateral sinus 371
of peripheral veins 30
of portal ven 233 245 269 305
of renal arteries acute fatlure of unnary
excretion duc to 157
of splenic vein 194
of vena cava 325

Thrombus(1) 1n portal vew 233
1n pulmonary artery 31 429
mural 86 93
of aorta 441
of night auncular appendage 622
of nght femoral vem 73
dunculated 1n left auricle 417 418
platelct 599
and embol multiple of smali vessels

pulmonary 229 524
sudden déath due to 144
Thymuc tumors 340
assocted with myasthema, gravis

30
Thymo! turbidity test 203
Thymus hyperplasia of 502
Thyrod  actinomyootic abscess of left
iobe of 359
cnsis 502
Thyroiditis chromc 220
Thyrotovic myopathy 406
Thyrotoxicosis fulmunating 501
Toes and fingers clubbing of causes of
table 552
Torula 377
snfection of prostate 376
menngitis due to 372 376
Towic and allergemc agents fever due t0

9
hepatitis 250
Towcity tnmethadione amyloid neph
osis 160
Transfusions blood acute renal faduse
followng 156
multiple 190
hemolyuic reactions to Jaundice 1

201
Trauma congestive heart farlure assoct
ated with 56
“Traumatic aortic msufficiency 24
Trcuspid and mitral disease rheumatic
4y

8
aortic and mitral stenosss calaific 622

valves chrontc sheumati heart dis
case mvolving 64
valve disease 73
“Frimethadione tovicity amylaid nephrosis
n 160
“Tuberculin test intracutaneous 295
Tuberculosss 500
adrenat 30 81 513
Addison s disease due to 514
chimeal mamfestavions of 401
d, 542

and, of g

anery 189
Thrombotic thfombopenic purpura 196
597 598 peme purp

gastromtestinal 403
in aged indmiduals 615
intestnal, 466 524 525



Tuberculosis miliary 439 560
generalized and tuberculosss of lungs
mediastinal lymph nodes and pen
cardium
of Iymph nodes 210 280 489
of pericardium 102 488
of peritoneum 433
of pleura 487
of vertebra 80 477
dorsal 478
7th and %th with collapse of 7th
and compression of spinal cord

pulmonary 357 362
mediastinal lymph nodes and pent
cardum and generalzed muliary
tuberculosis 489
with cavity 489
renal 157 380 403
assocated with cardiovascular ab
normalities 159
Tuberculous abscess paravertebral 477
478

ententis with jejunal stricture 524 575
memagitis 371 375 379 380 382
pericarditis 489
perttomtis 244
ascites In 242
pleurrv 333
preumonia 331 344 489
ulcers massive gastrointestnal hemor
shage due to 185
Tularemia 287 334 345
typhoudal type of <96
Tumor(s) abdomunal 461 466
and granulomatous diseases 390
benign 390
bram metastatic 452
cerebral 375 382
with hypothalamic 1nvolvement 501
chromaffin 501
embole 109
eroding duodenum massive gastroin
testinal hemorrhage due to 185
wnplants ascites due to 244
intra aun ular 417
wslet cell of pancreas 392, 425
malignant
fever due to 293 309 559
mediastinal 336 365
and ancurysms ddTerentiation of 339
benign and malignant, distinction be
tween 3.
chest pamn due to 128
classification of table 338

GENFRAL INDEX

Tumor(s) medastnal teratod 340
menimgitis
metastases mvulung penttoneal  sur
faces ascites i
of heart cnngesnve hean failure assoct
ated with 53
primary 53
secondary 53
of bver primary 251
hepatomegaly due to 241
hypo, lycemia 1n 241
of pleura 486
spmal cord 391
symptoms due to 390
thymic 340
associated with myasthenia gravis 340
Turbidty test thymol 203
Typhotd fever pneumonitis in 331
ulcer perforation of 244
Typhoidal type of tularemia 296
Typhus fever pneumonitis n 332

663

ULcEr and carcnoma of stomach 194
duodenal, 109 189 193 196
chronic 189 150
with perforation 527
gastric 193 194
chromc hemorrhage from 193 193
pepuic 128 131 85 618
associated with liver currhosis 209
massive gaslrolnl:shnal hemorrhage
dueto 184 1 94
perforation of 244
sudden death due to 14§
syphilitic,  massive  gastrointestmal
hemortha,e due to 185
tuberculous  massive gastmmtesunal
hemorrhage due to
typhod perforation - 244
Ulceration _intestnal  amebic dysentery
with 472
of duodenum 175
acute 229
of esophagus massive gasuomlesuml
hemorrhage due to
of stomach 175
Ukerative coliis 59%
non-specific massive gaﬂmm(esunal
hemorrhage due to 185
Uremua 169 173 175 177 179 458 $45
623 625 628 679
anerma of 433
coliis complicatin, massive gastromn
testinal hemorrhaee due to 185
renal with 164

Tocation of p of

oat<cell 339
prmary of neurogenic origin 340

traumatic 156
without hypertension 1n amylod dis-
case 159
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Uremic pen arditis 607
Ureter obstruction of by calculus 154
by sulfonarmde erystals 154
Uninary excretion faiure of 151180
acute 153
due to acute renal faure 154
due 1o bladder polyp 154
due 1o bladder stone 154
due to forward heart failure 157
due to hypertrophied prostate
154

due to mercunal dureucs 157
due to obstruction of ureter by
calculus 154
sulfonamuide crystals 154
due to perwrethral abscess 154
due to prerenal factors 157
due to postrenal factors 153
due to thrombosis or embolism
of renal artenies 157
causes of table 152
chronic 157
due to alkalosis 160
due to postrenal factors 157
due (o prerenat factors 160
tract obstruction of 154 164
Unne urabilinogen 1 1h retention jaun
dice 201
Urobilinogen 1n unne 1 retention jaun
dice 201
Uterus myoma of 388 502
Useoparotid fever 399

VALSALVA sinus of aneurysm of 36 41
rupture of with aortic insufficiency

Vale ;mmc bactenal ve,etation of 310
16

calafied 353

chromic sheumatic heart disease 1n
volnng 64

non bactenal ve,etations of 599

perforation of cusp of 41 493

subacute bacterual endocarditis of
with perforation of cusp 41

vegetaton of 316

mﬂraslgzaumc cusp of perforation of

bactenal vegetatsion of 310

chrome rheumatic heart disease 10
volving

non-bactersal ve, etations of $99

vegetation of 36

tncuspid chrome rheumatse heart dis

ease involving 63

disease of 73

Valvalar defects congestine heart failure
associated witl
Valvulitis theumatic 612
chrome 543
Varicosittes of gastric veins massive gas
trointestnal hemorrhage due to 185
Varix(ices) esophageal 188 192 210 251
253 257 290

rupture of hemorrhage due to 184
252

of stomach 210
Vascufar anomaties hypertenston due to
604

disease hypertensive 351
retintss 17
Vater ampulla of See Ampuffa of Fater
Vegetation bacteral of aortc and mtral
valve 310 316
non bactersal thrombotic of aortic and
mutral valves 599
Vegetative endocarditis 308 558
acute 496 497
Vein(s) femoral right thrombus of 75
gastric vancosities of massive gasiro«
intestinal hemortha,e due to 185
lac thrombosis of 328
teg thrombosis i 72
mesenterc thrombosts of massive gas
tromtestinal hemorrhage due to 185
penpheral thrombosis of 30
portal compression of 446
thrombosis of 233 245 269 305
splemc thrombosis of 194
Vena cava snferior ob tructson of ascutes
due 1o 245
supenor obstruction of 341
theombosis of 325
Ventricle left sofarct of 599
Ventnicular fasture left, 43
causes of 44
differential diagnosis of 44
ewidences of 43
nght 43
causes of 44
differential diagnosss of 44
evidences of 44
fibnllation 97
sudden death due to 148
Vertebra(e) carcinoma of 476
dorsal 7th and 8th tuberculosisof with
collapse of 7th and compression ol
spinal cord 479
tuberculosts of 478
sareosd snvolving 103
tuberculosis of 80 477
Virus peumonsa, due to influenza 4 348
349



Vitamin D mtoucation, 408 601
chromic renal failure due to 160
Volvulus 594

WEILS disease 206 208 .09 213 457
associated with menngitis 371

GENERAL INDEX 665

XanTHOMAS multiple m hypertrophic
biliary cuthosis 340

Yeuow atrophy of liver subacute 228
Yellowing of skin due to Atabrme 193
due to picrates 199



