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Tur s1FTin Formow of the antera has been expanded to include 1 sec
wwon on duseases of the perspheral vesscls [ tlso has afforded an oppor
wmts to miroduce such changes of opmion and viewpomt a8 e
occured 1n the last ten vews The more mclusne defintion of discise
mtroduced 1n the fourth edition has been retanad so that not only
wructral of argawe cheges but also funcion! or physioogicl dis
wirbanees are mcluded s forms of disenses This hus particnlar wmpor
tnce 1n constdering the Tuncuonal Capaaty and the “Theripeuue
Classtficanion of cardiac patsents 1s wetl 15 m the disenses of the blood
essels

Certam features scem to warrant specrsd menvion The entera for
the dianosis of theumatic ferer an important etiologic fictor
cardine dssease have been amphficd and nivde more exactimy, The
s esuons of the previous editions 3 19 a stndhrd termanoloy for
the descnption of heart sounds and yrmurs hive been reised wnd
we fope improsed Constderable confusion continues to anse from the
Lack of standard terms for thesc drignosiic sounds The tenm mnacent
suwrmur has been introduced 10 destznte those munmurs not bhieved
to be the result of cardiac disease Bee suse of the pro,nasuc implicition
thts seems an improvement o presious tenns sueh as functtonnl aca
dentdd or unknown The cauternn for the dugnoss of congemtal
wonites inve been grewlv expanded with the un Muable hielp of Dr
Certrude H B Nicolson Surgery offers so much m many of these cases
thatwe must make every effort to obram an exact md complete diy,nnas

A mew discussion of cardine insuffictency presents the most recent
thaubt on this important plasiological disturbance The ritenston
of this term s scemed preferable to the use of cardine Fulure
fecmse the Latter term so often 15 applied specifically 1o the termimal
stiges of the process 1t secmed better to contmue to wse the newer
tenn rither than to attempt to re educate the phystaan i a browder
ndles speafic use of the older one

The Thervpeutie Clusificition which firsy appcared in the previous
edsion s proved s usefulness in the chine 1s an indicition of the
‘1"::?:‘!\11&1“{)‘3;::;:!l;‘ceu::rn(:.;:l,;) be allowed to the patient Tt 13 a
mined only by the hmuauo‘:x of luﬂ:]“mmlrcnp-\my Which 15 deter
€ase hince this imitanon docs no;l‘ alh“y e o the curdine ds

135 parallel the degree 1o which

x
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the patient s activaty should be restricted 1t cinnet afford the sole guide
to such management

In response to 1 request by the Comuuteee on Rhcumntic Fever and
Congenital Heart Disease of the American Heawrt Assountion 1t has
been decided to disconunue the use of the terms Posstble Heart Dis
ese wind Potental Hewrr Diseise The new ternunology thou,h it
m1y seem strange to those 1ccustoned to the old one has the advintage
of bemyg, mor¢ specific and ot avoiding the use of the term Heart Dis
ease 1w connection with patients not Anown to be suffering front ths
condition

The Roentgenological Section has been etensively re written and
a number of excellent new llustrations have been furmshed by Dr
Schuedel The Llectrocardio,r ipliuc Section s imporeant new mvate
ral on criterta for wdequate recording dessces criterta for techmques
criteria for nomenclature of the wates and many new lustrations In
the Criterna for Interpretison all ferds generilly 1vulible—bipohr
and umpolr extremity precordiil 1nd esophigeal—me ncluded m
definmg the electrocu diogriphic prcture These critenia should enble
1 physterin to designate exactly wy electrocardrogtiphic phenomenon
They are not to be considercd s 2 set of rules for the differentntion
of the normnl from the "bnormnd clectrotrdiogr wn The Cormmsttee
has not presented m tlus section a deseription of spectlic ditgnestic pat
terns but whenever the electrocirdiogr iphsc featuses are sufficientdy
characteristic to be wsed s one of the critenin for chinrcal diagnosis
these puterns are described in the appropriate part of the test of the
Anito med Secuion

The Critenia for the Pathological Ditgnosis of Diseases of the Heut
and Great Vessels was published s an appudiy in the previous eds
uon having been prepired under the auspices of the Reseirch Com
mttee In this edition 1t his been mde 1 imtegral put of the text ind
the committee responsible has becone 1 subtonmmittee of the Critensa
Committee This has made possthle t better coordinuon ol the dn,
nases of the cimel sectton on Anitomicd Dii,nows with analogous
parts of the Pathologicnl Dignosts The chapter on congemtal o
malzes has been rewritten by Dr 1lenry W Ldmonds whose approach
to the subject duffurs somenht from that presented by Dr Nicolson
n the Anatonncal Section 1 he former follons mitomical subdnisions
and the latter chinical Thanks re due to Dr Muurice Lev who has
belped the revision of the chapter on the conduction sistan New
data have been 1dded on Injunies of the Heurt and Grear Vessels md
there 1re notes on Amms and Procedures in the 1utopsy study of con

gental anomalies of the beart The dlustraicous hve been unpraved
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by replacen ents and addsons We wish to k. The © V Moy Co
Grune and Stration and the Amenan Vedieal Associanion for per
sunssion to reproduce Pigures 21 22 and 23 37 and 38 and 39 vespect
ey Weare also ndebted to the \rmed Torces Instute of Pathology
for the prvilege of reproduong Figures 20 %0 31 82 and 33 This
section has avouscd grear interest among ruholomists and 101 hopad
that the terminotogy and entenia sugrested wall Tead to more unsformity
of thourht and less possibility f musunderstinding 1 ths T as s
Been the c1se with those using the cimeal cntena

A wholly new sceuon has been dded on the subjeat of penpherad
swenlar diseases The subcomnuttee under the durection of Dr irung,
S Wright has done proneer work 1 plannmg 1 nomenchuire for these
diseases They have not found st saustictory to trext them 25 has betn
found so useful n dealing with disenses of the heart consudenin,, the
cliseases as a graup of phystologicl and structural pheromen resultng
{rom the eflect of various eticlogical agents The nomenclature pre
sented 1s more an anahysis of the subject than 1 list of diignastie mles
This wis conswleted by the subcommittee s the Lest methad of pre
senting to the profession this proup of diserses whuch hias only recently
come 10 be siewed as an entity Its hoped that with funther consider
on of the subject these diserses also may be found to fit 1nto the gen
erally used scheme of the nomendture of disease

The sppropriate code numbers of the Standard Nomenclature for
Disenses and Operitions sponsored by the American Medical Assocnn
tan hve been indicated when posuble i both the Cardiac and the
I eripheral Vascular scctions We are indebted to Adelipe € Havden
Assooane Fdior of whie vecent edation of ths work. Sor help 1m selecuing
the proper code numbers

Thanks are due 10 all the members of the subcomminees who ke
ficlped 1 the writtng of each of the sections The view ponts brou ht
to this “‘"\“‘:‘Y cach one of them hs been a stmalus fo the central
vy ‘n[;ﬂ;n“:;, 1t factor 1o g the uph 1

prepared by the subcommitiees on Fuolomic )

\natomical and Phssiological Diagnosys and on Fuanction] Capaeny
and Therpeutic Chwssification was revised m detl and edited II: u.z
Criteria Committee The ten of the subcomnuttees on Ikc(mcn)rdlo-
grptuc and Roentgenologic Diagnasts and on Peripheral Vaseular
?;c(ms was Tesased and edited by the Churman of the crena com
m“:; tn consultation wuth the chasrnan of the appropriate subicam.

Hawoto B B Panner A\ D
Chairman
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ON THE USL OI' CODL NUMBLRS

Where dots 1ppenr 1 the etiological or in ttomical series
of numbers of the Standrd Nomenclature they are to be re
placed by the 1ppropriite numeral to spearfy the exact detul
of <ingnosts approprite to the particulr cise

In the Antomical Section several ettological numbers are
somectimes shown These wre merely exumples and not
tended to exclude other ctiological dingnoses

The physiolo,ical dingnosts 1s constdered by the Standard
Nomenclrture to be 1 mantfestatton The numerals then
form 2 third group following those mdicating anetonucal
and ctiologienl dingnosis If the cause 1s unknown the
cuological dragnosis my be expressed by x followed by the
{15t two numbers of the plistologicil dingnosts e g 25 to
mdicate transtent atrial fibrillation of unknown Ciuse



NOMENCLATURE FOR CARDIAC
DIAGNOSIS

Distases of the heart are here considered to include not only the struc
wral changes found 1 the heart, pencardium and adjacent arternl
structures but also such disturbances of the functions of the heart as
are manifested by arrhythmea by its ability to perform its funcuon as
a pump and by 1ts tendency to give 1ise to abnormal semsations This
broader defimtion of disease brings within the scope of this nomencly
ture a number of disturbances that formerly hid to be dismissed s
funcuonal esen through their conscquences mght have been defi
mitely disabling Obvrously the usefulness of 1the nomenclature 1
creased by this change
4 complete diagnosts should 1nclude one or more utles from each of
the main headings of this nomenclature There should be a statement
as to the etiology of the disease If structural changes are discovered
they should be named or there should be a statement that there 1s no
structural disease There should be a statement indicating, the errdine
mechanism and any disturbance of cirdiac physiology which may hne
arsen particularly a dtagnoss to indicate the pauent s symptomatology
A dagnosss of the cardiac funcuonal capactty and a statement of the
panents therapenuc classification completes the hist Thus a compre
hensive diagnosss will demand a careful consideration of every aspect
of the case and will afford 2 sound basis for pro,nosis and tredtment
Certain patients ma; hove symproms or abnormal physical signs and
Yer 1t may not be possible to make a diagnosts ol structural disease or
of a disturbance of cardizc phssiology These should be retamned for
further consiteration with the wile Undiagnosed Alansfestation g
uents without structural or physological disturbances of the heart Lut
:::mr :xt:\l :e}:]m} ;:n[l::}:le\er disease capable of causin, heart disease may
T obsersation under the diagnosts Ma Heart

Disease Pre disposing Ltiological Factor and there should be a state
ment of the etiolo_tcal factor



ETIOLOGICAL DIAGNOSIS

Code Numbers®

1 Anema —510
2 Anmmmal pirsites -2
3 Arteriosclerosis 912
1 Bacterinl micction** —100
5 Congesita momly —
G Hypertension ~5%3
7 Hyperthyrouhsm ~771
8 Hypothyrowdism ~772
9 Neoplism -8
10 Neuroctreultory asthemr (effort syn

drome) —580
11 Other ctiological fictors (to be spect

fied)
12 Other mfections** =1
13 Pulmonary arterial hypertension —535
14 Reflex disturbuice of the heart ~582 —581 —580 590
15 Rheumntic feser** —932
16 Syphilis** ~117
17 1l deficency —7021
18, Toxic 1gent -3
19 Traumn ~1
20 Unknown —x00—functiona] rerction

alone minfest
—900—structaral reaction
alone manifest

*Cade Numbers of Standird Nomencliture of Diserses an | Operwoas Richard
{ Tunkett M I and Adeline C Iasden for the Amertern Mehical Asscaation
Blakiston 19,2

**#34hen one of these dignoses s used 1t shanld be stited if possible whether the
ctiological fictor 1s acine or s anictne—e g Rbenmatic fever mactise Brcternal
wicction streptococcus virtdans actne



ANATOMICAL DIAGNOSIS
DISEASES OF AORTA AND 1ULMONARY ARTTRIES

Code \umixrs
1 Aneurysm of aorta (spectfs locatron) AE - :i-
2 Aneurysm of pulmonary avtery il 6
$ Aortitis 1631

4 Artenosclerons of aorta 161912

5 \rtenascleross of pulmonary artertes 471912

Con enital anomaly of aorta or pulmonary artery
{see duaguosis 38)

o

Dissecnmg hematoma of aosta {dusecting aneans §16 ~9117
(specrfy location) 116 =91 6*
Embolism of aorta 1616196 1

Lmbolism of pulmonary arteries (acute cor pulmorale)171-196 1

o ~t

9 Injury of worta or pulmonary artery 1614
47111
10 Other diseases of aorta (specify leston) 161~
11 Other diseases of pulmonary artenes (specify lesion) 171—
12 Rupture of sorta spontanecus 6- 5
1> Thrombosss of aota 6~ T
14 Thrombosts of pulmonary arteries - 1
DISCASES OF CORONARY ARTERILS
o Artenosderosss of coronary arterses 11x-042
16 Arterius of coromary arteries 1x~100
g,ongcmt:\l anomaly of coronary artery (see diagnosis
17 Embolism of coronary artery 41x—196 4
I8 Other diseases of coronary artery (specrfs) 41x—
19 Terarteniis nodosa of coronary artenies 11x-9310
0 Stenoss of coromry onfice e~ 4
21 Thrombosis of coranary artery - 7
22 Trauma of coronary artery {specrfy character of
leston) 1x—1

5
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NOMENCLATURF I'OR CARDIAT DIAGN\OSI

DISEASES Of LNDOCARDIUM AND VALVLS

Code Numbers
Congenutal momaly of endocardium or yalves (see
dingnoss 28)

Lndocrrditts cute bacteral (specify organsn) 1501
Lodocurdins mndeterminate 1500141 1
Lndocirdius subicute bacterral (endocarditss lent )
(specify o1 Jansm) 1o0-1
Mural endocarditis 161
Mural thrombosts 150-1 7
~5117
-2 7
Neoplism of endocirdium 150-8
Other structweal diseases of endocirdium or valves  150—
(spectfy lacation if possible) ER) B
Rupuue of 1ilve or of choudic tendinere (spectfy  1ol1=1 5
value) 1B7-1 o
Traumtic myury of endocardium or vilves (specefy  fol—4
lesiony 1571
Vabvajar defornuty
1 Aortie msuffictency 55—«
b Aoruc stenosts - 1
¢ Matral wsufficrency IR RN
d Mitral stenosis Bi-
e Trncuspud msufficrency 52— x
[ Tricuspid stenosts 51—~
Vahular sclerosis (specify 1alre affected) 15 —911
Valwuhtis nctive (specefy deformaty, if amyy 15 -
Valsulitls mactive (specfy deformaty af am) 15 — [}
DISLASES O MDYOC ARDIUM
(Ilncluding Conduction System and Heut s 3 Whole)
Aneurysin of heart (speaify location) 19420
Atrophy ol heart 1701
—-798
—911
Congemtal anomly of hert ar great vessels specefy  110-010

lesion 1f possible)
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NOVENCLATURE FOR CARDIAG PIATNOSTS

4 Nos Granotie Groue

Aneurysm of sinus of Yahaiva congental
Aoruc ning double aortic arch
Aortic stenosts
Bicuspid aortic sahe
Coarctauion of aorta

(1) Infanufe tpe

(2) Aduit vype
Dextrocardia
Ddaton of pulmonary artery primary
Hipertrophy of heart congenital
Hypoplasta of sorty
Left cotonary artesv anising, fram pulmonary
artery
Pulmonary sems all drain mto night strium

Pulmonary veins enterin, nght Mrium or
Supenior \enly cass
Pul t omic stenosis 1solated
Raght aoruc arch
{1} Rught aortic arch with aotta descend
mg on nght
(2) Righit aortic arch with Jeft descend
ing, aorta
Subaoruse stenosts

Tricusprd valjes m anomalous position

B PorentiauLy Cyasomic € raue
(eyanose tardune)

Atnal septal defect

Combmed ara) and sventniculir septal de

fects (persistent trioventricularss commungs)
tucent ductus arteriosus

Patent foramen ovale {persistent ostium
secunduim)

Ventricular septal defect {maladie de Rogery

Code \unthcrs
4b12-015
161-019
100-017
409-0242

161-018
161-0181
110024
1711-01»
110-013
161-016

11<2-010
4R6-021

486022
4711018

1513-019

46130192
130-019
122-021

412«
-030
—0xg

112-0x3
40x—0xt

H2-0x2
413-0<5
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NOMENCI ATURI T'OR CARDIAC DIACNOSIS

DISLASES OF ENDOCARDIUM AND VALVES

€ ode Numbers
Congenital 1nomaly of endocirdium or vales (see
dingnosis J8)

Tadocirditis acute bacterial (spectfy organism) 1501
Indocarditis mdeterminnte 150-011 1
Ludocirditss subnente bacterid (endocnrditis Teneyy
(spectfy organsmy 150~1
Murl endocrdins 1561
Mural thrombosis 4563 7
—517
—9427
Neoplism of endoc irdium 1,0-8
Other structur il disewses of endocardium or vahes  150—
(spectfy lacation if possible) 51—
Rupture of vahe or of chordae tendinere (specify  i51-1 5
valve) 107-1 5
Trauntc myury of endocrdium or valves (specefy  451~1
leston) 197~1
Vilvular defornuty
a4 Aortic nsuffictency 45— %
b Aoruc stenosts 15o—-
¢ Miteal isufficiency 51— x
d Mitral stenosis 51— 1
e Tricuspid msufficiency 52— x
f Tricuspud stenosts 152~ 1
Valwulur sclerosts (specify 1ale affected) 45 911
Valvulius cune (specify defornuty of amy) 45 —
Valvulitss tactve (spectfy deformity 1f any) 15 0
DISLASLS O MYOCARDIUM
(Incinding Conduction System andd Heart s 1 Whole)
Aneurysm of heart (specify location) 11x-0120
Atrophy of heart 110--701
—~793
~01

Congemtal anomly of heart or greu sessels (spectfy 110010
lesion 1f possible)
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NOMENCLATURF FOR CARDIAG DIACNOSS

Other structural dhseases of heart (spectfy fesion)
Rupture of myocardium {spectfy location)

Thrombosts within heart (specify chambers) (Sec
also Mural thrombosis )

Trauma of myocardium

Undiagnosed structural disease of heart (specrf) Io
capron 1f possibley

DISEASES OF MERICARDIUM

Calatfication of pericardium

Congerutal anomaly of penctediam {specsfy leston)
Hemopertcardium

HWindroperieasdiam

Meoplasm of percardium
Other structural diseases of penscardium
Pencarditis acute

a Fibrinous

b Scrofibrnous
¢ Suppuratne
Tencarditss chronie
a Adhesnve without constriction
b Constrictine
< Serous
Preumopencardiuvm

Trauma to pencardium (sperrfy character of lesion)

PH1SIOL OGICAL DIAGNOSIS

CARDIAG MECHAMSA
Srrhythmg (undragnosed)
%ertal Fibnflavon
a Transient
b Pevusient

9

Conle \umbess
1
f =% 5

~416

~5x75

13 5227

~5« i

18—

4 -Ne

120923
120-0
1204 7
420-5228
-9008
120-8

1201
420-513 7
-932
-1 8
1201 2
4201009
420-1x06
120~1x0 3
420-1x0 8
20-1 3
-4 3
120-4

4ol

122
426
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NOVMFNCLATURE I'OR CARDIAC DIACNOSIS

C Canortic Grove

Aortic 1trestr or stenosis
Lisenmenger complex
Persistent truncus Arteriosus
Single ventricle with rudimentary outlet
chamber (cor triloculare bintriatum)
(I) When pulmonary artery anses from
rudimentary chimber
(2) When great sessels e transposed
aort1 anising from rudimentary cham
ber pulmonary artery from comnion
chamber
Tetralogy of Iilot
Transposition of great vessels complete or
partal
Tricuspid stenosis or atresia  (pscudo try
loculare)

Degenerwuon of myocwrdmm  (specify varety of
possible)

Enlargement of heart (chambers mvolved may be
specified)

2 Diatatton

b Hjpertrophy

Fatty mfiltratron of heart

Tibrosis of myocrdium

Infarct of myocardinm

a Atrnl infarction
b Ventricular mfarction
Myocarditis active

Neoplsm of heart (spectfy 8 pe}
No structurat disease of heart

Code Numbers

155017
11303
10o1-01x

413-0+<8

113-0x0
1051-02x
~02xl

152018
430511
~516
~922
—835

110~-13x
410~-13¢ 6
410--754
130511 6
5166
-912¢6
-~955
4305117
~5127
-5157
~516 7
43151 7
18151 7
430930
~932
110-8
110-000



AOUEACLATURE FOR CARDIAC DL AGNOL

CLINICAL SYNDROMES

a0 Adams Stokes Syndrome
91 Angnal Syndrome

99 Cardiac wsufficency

23 Caroud Sinus Syndrome

FUNGTIONAL CAPACITY

Class 1
Class 1T
Class 111
Class IV

THERAPEUTIC CLASSIFICATION

Class A
Class T
Class C
Class D
Class E -

DO HEART DISEASE
PREDISPOSING ETIOLOCICAL FACTOR

UNDIAGNOSFD MANIFEST \TION

400

401

10t
9G81~081x

107
158
129
Hox

410~

110-200
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NOMENCLATURE FOR CARDIAC DIAGNOSIS

Atnal Flutter

a Transient

b TPersistent
Amoventricular block

a Incomplete AV block (prolonged conduction

tme}

b Incomplete A V block

¢ Complete AV block
Atrioventricul ir Nodal Rhythm
Tscaped beats (ventricular escipe)
Intraventricular block
Other arrhythmas {specify)
Paroxysml sachycardia

a Atnal

b Atntoventricular nodal

¢ Unknown supraventricular origin

d Ventriculr
Premature contractions

a Al

b Atrioventricular

¢ Unknouwn supn\cntrwuhr origin

d Ventricular
Pulsus alternans
Stus arrest (swo atrial blocky
Stnus arrhythma
Sinus bradycardra
Sinus rhythm normal
Sinus tachycardia
Ventricular fibrillation
Wandering pacemaker

VALVULAR INCOMPLTENCE

Valvular Incompetence
a Aortic mncompetence
b Mitral mncompetence
¢ Pulmonic mcompetence
d Tricuspid 1comperence

Code Numbers

123
124

134
435
136
433
113
437

122
132
160
442

121
131
156
141
154
{1
Huz
13
150
114
145
415

408
407
406
405



CRITERIA FOR CARDIAC DIAGNOSIS






CRITERIA FOR CARDIAC DIAGNOSIS
ETIOLOGICAL DIAGNOSIS

| rnowtence of the causes of heurt disease helps to guide prognoss
nd treatment 1 often nds 1 Qe diagrioss of the anatomcal of physs
olo.eal disturbances The etiotogienl thagmosis is to be derned frow the
mstory of the past and present inesses from the age of the patient and
from tonsiderauion af the character of the structural and funcuional
duwurbinees Oceastonally the history 15 uncomuneing and the ma
tomical diagnasts 18 not definitely indicitine of ny one etiological
factor £ two or more possible cauises of heart thserse are discor ered

each one that nught be responuble for the presenung disease should
be mentioned

I Axewia~It 15 doubtful that anemia alone can cause structural
heart disease ather than enfargement due to dilatation Anemit how
ever can gie rise to abnormal plivsical signs and 1o physiological dus-
turbances The systolic murmur of miral incompetence systohic mur
murs at either the puimomt or the aotuc avea and cardsat 2rrhvhana
are the most freguent sbhnormal physical signs Sutus tachyeardaa and
cardiae msufficiency associated with hugh cardiac output are the corn
man physiological disturbanees Anenua may preoipatate the angtnal
svudrome 1 persons with coronary arteriosclerasis

Critena for Dragnous of Heart Diseases Due to Anema
2 The presence of sigmficant anemia
b Ine disturbances of carthiac functeon mentioned above

¢ Dusapperance of signs and symptoms following correction of the
anemia

2 ANtaL Parasitss ~Trchina plasmodium malarae echunococus
wd Rackensia may canse myacudinl chan,

ges leading to tmporay
elut rocardiogriphue abnormales ¢ rorsy
lTn;m\;somm\s leads w0 chromtc myocasditis and Bbrosis 50 that
elutrocardionraphic changss arshythmas and ey
rdtag 1nsuffic
octur m middle hife e lbamey mav

Lrdtetra for Diaghosis of Feart Prsease Due to Anunal Parasites
4 Demonstration ol the preserce of the parasie watun the body
L Evidence of imolsement of the heary

15
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ETIONKICAL

Criterta for Diagnosis of Bactenal Infection of the Heart

T
a Demonstration of patho e bactena By cufture Tram Hiinod o
pentcardid lud

b Signs of s\mptoms ndicatin,, msolvement of the endocardnm
myocardinm or penicardium

5 ConerniTaL Anontany —Thes diagnoss 18 hased on the findmg ol
characiersue physical signs fluoroscopic or roentpenog? phic ey u!cn(&l
powibly combined with mesurements of irac g presurc an;
oxygen content of the blood n various parts of the heart The detads
re found under the mdinidual dagnosis m the Anatomnel Seeton

G Hyperyeasion ~Hyperiension is consideredd 10 he present shen
recorded by the recommended 1echmque the systolic blood pressisre 15
perssteniiv whove 1O 1g and the diastolic abore 20 mm Hy
Hyperiension 15 not 1o be considesed as the etalopteil factar m heart
disease when (he systolic phase alowe 1s elevated as m1y be found
nratoxicons heart block  aorue msulliceney and snrked arteno-
sddevous of the aortn

Pcrmanent hapertension may be assocsated with ¢hranuc renad discase
such as diffuse glomeruio nephnius wophie pyelonephiritis ar polv
astic rena) disease or unassoaiated with any demonstrable discase
the latter case 2t 15 hnown as esscitial hypertension Essenual hyper
tensian way o may not corsist with artereselerosss Aauie and wan
sient lorms of hypertension such us accompany acute diffuse glamcrulo-

nephrius pheochromocytona of the speafic hypestersive discase of
pregnancy mav be the rause of cardiac dusease

Critevia jor Disgnosss of Heart Dieas Due ta Hypertension
Perststent hypertension assoctited wath exidence of heatt disease

7 Yirrrmnromsy Hypesthyroidism usually produces functional
ordoascular disterbances The most catnmon of these e mnus
tachne irdia and pavaxaamal ar perssanem atral fibnitwon or futrer
€ 4:;[; nlc wsufficiency may appear and usually with 2 neseased cardiae
ontpu

A farge adenoma mav canse shortress aof breath by pressur an the
neghboning tructures but disturban,

e of cavdiac inenon and strue
u;ull duisease of sthe heart are not produccd sn such cases unless discase
ol the therou! gland 1s accampancd by hyperthyrondism



16 CRITERI\ I'OR CARDIAC DIAGNOSIS

8 ArtrRIOSCLEROSIs —For the purposes of this clssificition the
etiological dingnosis  Arteriosclerosis  should be limited to those c1ses
of heart disease showing defintte cvidence of arteriosclerosis of the
coronary rteries or the arch of the ~orta

The secondary structural changes mn the myocirdium result from
madequate coronary blood supply and consist of degeneration and
fibrosis The eatent of such changes varies widely m different prtients
and 1s not necessarily proportional to the symptoms of which the pa
tient compluns Although the mun lestons of artertosclerotic heart
disease are found 1n the coronary arterses and the myocirdium  the
aort1 and the heart valves may likewise be involved Occastomlly the
latter are sufficiently 2ffected to produce isuffictency of the nortic vilie
or stenosis of its orifice

Cardrrc nsufficrency or the ngmal syndrome may result when the
coronary blood flow 15 imnadequate Atrnl fibrillwuon and premature
beats often occur ar there niy be evidences of defective 1trio ventricu
Inr or intrwventricular conduction Coronry artery stenosis thrombosts
or occlusion are common Enlirgement of the heart usually 1s not pres
ent unless there is erther tssocinted hypertension congestive heart
faulure persistent arrhythmin or myocirdial mfarciion When artern!
hypertenston 1s 2lso present 1t should be recorded as an wlditiont]
etiologtcl diagnosis

Criterra for Diagnosis of Arteriosclerotic Heart Discase

‘The diignosis rests with the finding of symptoms o1 ibnormal physt
cal signs indicating

2 Arteriosclerosts of the coronary rtcries
Thrombosis or occlusion of one or more coronry brnches
Tibrosss of the myocirdium
Sclerosis of a valve
Arteniosclerosis of the aorta

LI

4 Bucteriae Inrection —The endocrdium myocardimm and pert
cirdium are each subject to bacternl infection This diignosis 1s to
wnclude mfection by bactent such as Streptococcus viridans Strepto
coccus hemolvticus Staphylococcus aureus or albus Bacillus influenzae
Pneumococcus Gonococcus and Memngococcus or others 1 he tubercle
bacillus rrely im des the endocardium or myoc wrdium but not mire
quently mmvohves the penieardium

The dingnostsc criterin depend upon the demonstration of signs md
symptoms of imvolvement of the endocardium  the myocardrom or the
penc'lnll\lm by onc ol the orgmsms mentoned 1bove



ETOLOCICAL ¥
Critena for Diagnoss of actenal Infection of the ffrart

2 Demonstration of pathogeme bactriy by ukure from Dol or
pencardial flod

b Signs or symptoms Indie W, \mwohement of the endacudiuim
myocardium er pencardim

5 Coneeniral Anovary < Flus duaenosts 38 bused on the Gnding of
charactemsue physical migne {luoroscapic of Tornt enostaphic evidence
posably combutied with measurements of warcudne pressure and
wevgen content of the blood m vanows ptts of the eart The detuls

ire found undr the wdiugual diagnoss m the Anatomual Section

G Threrrension —Hyprrien ton 1 considered 1o be present when
recarded by the teca nwended wehntaue the systolic bleod pressure 18
perystently Wose 110 mm Hg and the diastohe abosw 90 van Ty,
Hypertension 15 ot 10 be considergd s the etiologacal Tor 1n hewnt

dssease when the systolic phise alone ¥ clevued ns mrw be Tound sn
thyso oxicows ket block aorue wsulliciency  snd vkl aneno-
scleronss of the vona

Pormment by pertension may be assooated vith chivome renal dusense
sich 15 iffuse tonephrts atroptuc p phints or poly
oustc re il disease or unassotiated with any demonstrabile disease p3
the Iatter case 1t 1s Lnown as essential fivpericnnon  Dssenud haper
feTis O MY OF Tay Not cocxist with wieriosclerosts \tute and irn
sient farms of hpertension such 2s accompany acute deffise glomerulo

nephritis pheachromocytoma or the specific hypertensne diserse of
pregnancy miy be the cause of cardiac duseaze

Lnlera for agnosts of Heart Dysease Due to I pertension

Perststent by pertenston associated withs evidence of eare dise ise
{

. ‘d Hyeertmveowisss - Hiperthyrordism wsually produces funcuanal

l;r\ :(r\.l\cu!a! disturhances The most common of these are sisus

(‘;rh:r?nua!;nd paroxysmat ar permanent arral fibmiliation or fluner

nsuitclency may appear and
ot y apy usually with an tnereased cardiac

\)

nﬂg“‘l:c adenoma may canse shortness of breath by pressure on the

e d‘m\g tructutes but disturhance of casdiac funcuon and styuc

P usmse dui e heart are nat produced 1 such cases unless dysese
vroid gland 1 2ccompanicd by hyperthyroidism
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Criterta for Diagnosis of Heari Pisease Due to 1 perthyrordism

Lvidence of hyperthyrowdism (ssociited with abnormal cardine func
tion such 25 suus tachycirdia prem tture beats arenl Abnllauon or
flutter or exrdine msufficiency ot with cardine enlar cment

8 Hiroumromsy —The ek of adequate thyroid secretion has
certun effects upon die heare Thete may be cardine enlrgement
changes in the clectrocirdiogram  espeenlly 1 prolonged PR mtersal
Tow voltage QRS and bnorml or imverted T waves There may t
times be signs of crrdiic msuffictency If dimimution m the size of the
keart 1nd resersion of dhe electroc wdiogrplisc abnormidities result
from the "dmimistration of desiceated thyrowd the cuologicil relrtion
shap 15 established  When hypothyrordism occurs - patents with
arterioscleiosts  both etiologictl factors should be entered an the
cingnosis

Criteria for Diagnosis of Heart Disease Due to Hh potlyiordism
1 Lvidence of hypothyrowdism
b Enlagement of the hewrt electrocatdioytaphee chan,es and pos
sibly cardine msufficieney
¢ Tvorable response to the wdmmistr won of thyroid extract

9 Nrost s =Prmary new gronths i the hent wre rare They mn
be suspected v patients with otherwise unaxplimed signs md symp
toms such s compresston or thrombosis ol the superror venn civt
pericudnl effusion ntermuttent nd varving, Bpes of arrhythmis
espeet )y urnad fibrillinon and cardiae msuficicney. Pignostie cer
tunty 1s whieved by fmding tumor celis m the pericardind esudate
Dignostic pneumopenicirdium may be of value s 1 part of the xr
study

Secondnry tumors of the heart are either metast ttte or produced by
extension of mtrithoricic tumors cluellv bronclual The aur are
usully the first portton of the heart to be iy ided Secondary molse
meunt of the hewrt by tumor ts more hlkely to be recogmzed than 1s
I)I‘ll'll'll’) imvolvement

10 Nrurocireur aTory \sthrnts (effort syndrome) —Mimlestations
are uwausuil fangalin pilor or fluslun, wemor ovmnoss of the
extremties axillary and plmar sweating palpitition dyspnen funt
ness wd precordnl pun These symptoms my be present 2t rest but
are charicteristicnlly induced by physieal cffort or emotomt disturh

anices and are excesstve 1 proporyon ta the 1mount of effort or to the



£1101 OGICAL 19

strength of the emotional sumwain  They ate most fmq;lecr:cll‘;efla:cm‘(‘l‘ .;'..
young males of asthense bt The predominance o e e
cates that ths condmon deselops an the hnsis of 1 neuro: ‘u
eutacreulator asthenin s the anly evological diagnosts the am
tomical diagnows should be no structural disense

11 O Enotocicat. Faciors {16 be speaified) ~1Teant diserse
may be swsorated with chrowe nephriiss diabetes abesity or gout In

such cases arterioscicrosis or hyperitnsion of both my be present and

1150 one ot both plthese shonld be reconded A the primny ctiologicnd
agnons The groeral duease betog a secondary diagnoss should e
tsted as an. Accompansing condition

Parasstes have been Lnown 1o tndade the heart and cause structural
damage

In alt cases of heart disease 1 which any uncertainty exists s to
\ause the etwofo scal dingrosts should be stated as. Unknewn and the

questionabile etiotogical factor emtered 3s an Arcompanying ton
dmon

12 (s INFFCONS —~Any acute infection may agRrBAIe existi,,
tieart dosease ut nnless there 15 concluspve evidence 1hat the infection
has cawed the heart disease the primary euological diagnosts should
be statcd and the acute 1afecton added as at \ccompnying Conds
won  Fherc s ¢vidence that viral nlection may produce acute pen

carpus and also that m certain other nfectans permanent eardiie
damage M3y accur e g poomyehis

15 Puavosary Artemiar Hypsrervsios —Incrensed pulmonary ar
teral pressuse whurh 13 secondary 10 increased pressure an the pul
monary semns 1s not o be included under 1hys tle

A abnarmallh hagh pressuse m the pulmonary arterts miy occur
atately 8 wab pulmonary embolism or may be chronic The chronic
form 1s most frequently due 10 discase of the pulmonary parenchyma
such as emphivsemia or pulmer 2ze fiitoss These parenthymt changes
aba mav result from certatn anatomicyl changes 1a the bony thorax
such as kvphoscohious or 1hn 2 oplasty Tulmonary arternl hyperten

s10n 4150 mav be due to chianges i the p naary artenal system such
as anenolar sderoys or 1o £xtrins C

pressure upon the pulmona
xu;r\‘ The righs sentricle enfarges and eventually fusls "
uisona: artery
1y artenial hspersension can he recognized with certainty

only by measurement of pressure wihin the pulmonary anery by the
use of a catheter Iy may be suspected when there 13 chrasiee pu(mnmry
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disease or thorrcie deformuty associated with 2 loud pulmonic second
sound or when there 15 rocntgenologic demonstration of dilated pul
monary arteries or of enlargement of the right ventricle and atrium
There also may be electrocardiogriphic evidence suggesting hyper
trophy of these chambers

The symptoms due to the pulmoniry diserse become aggruated
when the right ventricle fuls Signs 1nd symptoms of systemc venous
congestion ppetr ind €ynosis 1s 1pt to be marked

Criterin for the Diagnosis of Heart Disease Due to
Pulmonary Arterial Hypertension
The presence of one or more of the causes of pulmonary arternl
hypertenston associited with
v Pulmonary arterial hypertenston enther measured or suspected
because of n 1ccentuated pulmonic second sound or dilitation
ol pulmonary arteries
b Luidence of enlwgement or nsuffictency of the night ventricle and
atrigm

It Rrrrrx Distursanc: of 1 Irart —Certun patients muy be
subject to physiofogrenl disturbances of the heart action s 1 result of
reflexes arising 1n other prts of the body such s the earotid sinus or
the rbdominal or thoracic viscert Premature contrictions are the most
frequent of such disturbances but paroxysmal tichyerdin wnnl
fibrillatton sinus bridycardin, cardine standsull or heiwrt block so

mny occur

Criterta for Diwagnosis of Reflex Disturbance of the Heart
1 Presence of cirdiic urhythnmin and of diseise or disturbed func
tion ol some structure other than the heart

15 Rurusratic Frver —Rheumatic fever 15 1 generalized disease of
the connective tissue with the climed ind ¢prdemiolo,ieil fertures of
an mfectious diserse Group A hemolvtic streptococcus pliys © dom
nant role 1n the ctiology Both the rital attack and the recurrences
usunlly follow 1 the wike of i upper respiritory infection duc to
these orgtmsms ot of scarlet fever

1 he symptoms and course of rheum wic fever are oxtremely virnible
Three major chimel nanifestiions e inigratory polyvarthnins Syden
ham's choren ad cardiss The term cardius 1s usedd to denote wute

pericarditis myocarditis or endocarditis seprrately or i combination
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Especiallv i warm cimates carditss 5 prone to occur ;\Kl\m‘( (zx::;
having been chorea or pok arthrites Certatn minor nant mlmons o
15 wuscle of oIt pAAS epistres Crythentt multiforine su ynm:e X
nodules noreua shdomamal put low grade fever abmonmid a\\;g;\
bitity wad retardition of growth showld he constderad 24 posably due
to rheummtie fever The sendency fo Theumatic Tefapaes 15 wnt wt whed
durss chldhaod and dedmes ifier puberts Tl hielihood of cudine
molientent increases with ead returTEREe

\$henerer a diignosss of thewroue hert disese s m we the pn
siaian should site whether the theumane process 1 acttve of maclne
Pavents with Tow pride fever persistent tachicardis nodules ot
irohement chorform mmovements ersthern elevated scdunent wan
rite leucoytons or changng electrocardioyrams should be classified
as actice pronded thiat there 15 1o other discaverible cuwse for these

fin lings U chese features are not presenk the wase should he dafied
as Mmachse

Critenia {or the Drarnosis of Rhewmntie Henrt Disease

a History of poliattlwsts chotea or the above menuoned sminor
manfestavans socotuparied by a charactenstic strnctural Jeston
of the heart

b Tadence of 2 charucterssue structural lesion of e heant even

without 1 history of rheumatic lever ot of the aborve menuioned
minor manifestations

16 Syrmitas ~Heare disewse mav be produced by the acusity of the
Usepor enw pallidum m the wall of the aorta The myocundinm 1
commonly affected as 2 resedt of syphiline aoruus im0k g the onfices
of the coronarv artenes Lumma of the mhocrdmm 15 rie The pre
do wmany lesion 15 1n the ascendeng aotta Srequently compheated tn
e or more of the following Aortic vatee deformay wek e tirgita
tan didatauon or anenrys » of 2 e sarta and corenary ostiaf ;ennm
Svphuline aorius wswally 1 Present {or 3 cuopntderabie aumtber of yers
bedare svpraras af heart dnese appesr 1t tay therefore be possible
1 1eco,raze 12 belore the apperance of symptams by the discosery of
aorhus of o} wotue msufficiency
”: ::‘:S‘ nf;ns‘ u(l.mmc wolverment may be discascred muh eather
ne e clapwy from 1 e Que of the orginal nfection unn)
:l\: Apperance of simptonts of hesr diease 55 from filteen o twenty
s;;;y‘smﬂlc curanon of Lie after ¢ ¢ appearance of sympeonts 53 much
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disease or thorrere deformuty associted with 1 loud pulmonic second
sound or when there 1s roentgenologic demonstrition of dilated pul
monnry qrtenies or of enlrgement of the nght ventricle and 1trum
There 1lso m1y be electrocrrdiographic evidence suggesting hyper
trophy of these chambers

The symptoms due to the pulmonary disetse become rggrwated
when the right ventricle fuls Signs and symptoms of systemic venous
congestion appear and cynosis 1s apt to be marked

Criterta for the Diagnosis of Heart Disease Due to
Pulmonary Aitersal Hypertension
The presence of one or more of the cses of pulmonary arteral
hypertension associated with
A Pulmonary arterial hypertension erther measured or suspected
because of n accentuated pulmonic second sound or diltiton
of pulmonary arterzes
b Lsidence of enlargement or msuffictency of the nght ventricle and
atrium

1t Rervry Distrurpanct of Tie Hrart —Certun pauents may be
subject to phystologicil disturbances of the heart action s 1 result of
reflexes arising 1n other parts of the body such =s the crwrotd smus or
the "bdominal or thorcic viscert Premnture contractions ire the most
frequent of such disturbances but paroxysmal tawchycurdin atrnl
fibrillation sinus bradycardia cardine standsull or heart block also
may occur

Criteria for Diagnosis of Reflex Disturbance of the Heart
1 Presence of cardiic arrhyvthmin and of disease or disturbed func
tion of some structure other than the heart

15 Runuwvatic Fovir —Rheumnnc fever 1s 1 generalized disense of
the connective tssue with the chinieal 1nd eprdeniolo,icnl features of
an infectious diserse Group A hemolytic streptococcus plys 2 donu
nant role 1n the ctiology Both the mmual att:ck and the recurrences
ususlly follow 1n the wake of m upper resprrutory infection due to
these orgrmsms or of scarlet fever

I he symptoms mnd course of rheumnatic fever are extremely varible
Three myjor climical manifestations are migratory pohvarthries Svden
ham s chorea and carditis The term cirdiss 15 used to denote rcute
pertcarditts myocarditis or endocardrtis separately or 1n combinttion
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ruptured \ilvalar cusps o Tupture of the 1otta but only 1f there 1s pre
existing, disese of these structures

Critena for Dingnosis of Heart Disease Due to Trauma
a The exsstence of adequate trauma as descnibed
b Endence of cardiac disease

20 Usksouws ~The enology should be stated +s Unknown
those eases which present either defimie strictural ehianges i the heart
or evidence of Abnormal cardine function for which no defimte etiology
can be determimed

A\ certun number of the cises of unknown ctiologv re prabnablhy
due to theumanic fever the heart disense heing its only manmfestanon
Such cuses 1 the bsence of 1 defimte thenmauce histors may present
the lestons typical of thenmaue heart disense and are of the age at
which thus 1s commonly found Siwlarly 2 certnn number may be dae
to syphilis though the syplulitic imfection cannot be proved cimeally

Critena for Diagnosts of Untnoun Ltology
The rbsence of a defimte etiology 1 the presence of
1 Swrucwural Yesion of the heant
b sbnormal cardiac function
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Critenia for Diagnosis of Syphilitic Heait Disease
1 A hustory of syphilitic mfection with evidence of 1 charctensue
structur il lesion of the aortt or roruc vilve
b A charictensue structur ! Ieston of the 1ort1 or of the nortic valve
without 1 history of syplulis but with 1 positive serological test
© A charwstie structaral lesion of the aorta or of the rortic valie
to.cther with evidences of syplilitic discrse clsewhere such as
cerebrospinal syplulis even 1 the absence of 7 positise serologicl
test for ssphilis or 1 lustory of syphilitic infection

17 T sy Diricrrney —Tlus condition often occurs as 1 complica
tion of chronic alcoholism and 1s common m bert bert One finds gen
cral cudine enhirgentent and abnormnl fertmies m the electrocardio
grun most commonly a decrease m the size of the T wves Heart
fulure mity occur n the hter staes 1nd 15 assocnted with 1 high
cardiie output Diagnosis 1s confirmed 1f 1ll signs and svmptoms e
relieved following the admimstration of thinnnn chlorde 1 adequate
doses

18 Toxie AcrNT —This etiologicl dingnoss s to nclude those m
stinces of abnormal cardnic fonction o1 structmal cardnie diseise
clerly due to bacternnl tonms or chenucal substinces These toic
wents should be specificd A typraal exumple of 1 bicternal tovm 1s
tht of the diphtherta bacillus Seme commonly encountered chenuerl
substances which my produce tovec effccts are digrtihs phosphorus
qumnudine uxd nicotine

This ctiological diy,nosts shonld not be made unless the particular
gent 1s defimitedy identified If not stablished the euolo.y should be
entered 15 unknown

Crterta for Thagnosis of Heart Discase Due to Toxie 4ient
Presence of 1 definite toxic a ent 1ssoar tted with
1 Abnorml cirdiwe function
b Structural lesion of the heart

10 Traova =Structurd Curdiac Iesions ind bnormil cudine fune
tion occur 1s the result of penctritng wounds severe biows upon the
chest or crushing, mguries of the chest There 1s no conclusine evidence
dmt eithar severe or prolon.cd and sust uned pysied cffore can cwse
coronary rtery thrombosis In the presence of coronary artenioscicrows
they miny ciuse coronary msufficsency with myocirdiil sschenur per

haps leading to cardine miarcuon Severe physical effort may produce
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of abnormal areas al marked dullness The accuracy of percussion 1s an
sndscation of heart size leaves much to be desired especially 0"?5 or
emphivsematons patients Therefore for determunung the size and shape
of the heart and great vessels roentgenclogic methods should be em
ploved whenever possible

Auscultation enables the exanuner 10 recognue the first and second
Tieart sounds to describe theyr daraciensua and 1o detect and describie
munours Heart sounds and mmrmars ave desertbed with reference to
the ume of occurrence 1 the curdue cycle thar intensity qualits and
durauon and the site of 1 wtensity For the yme
of occurrence of murmuts in the cardiac cycle 3115 necessars first to
rdentify the first and second heart sounds Tius may be effected by
sumultarieous palpation of the apex impulse or the carotid pulse In the
case of murmurs 1t 15 uselul to note the area of mixmmum auditabity
the direction of therr transmission and their Toodificanon by yespita
uon posture and exeruse Changes in the qualits of sounds and wur
murs observed on successive examinanans should be noted

Identical sounds and murmurs are frequently descrsbed 10y differen:
words by different observers This 15 due 1n part to dafferences 1n the
ability of wdivduals to classify anditory impressions iy part to the
mulitplicity of ferms in general usage Many of these terms are svnony
mous and 1 s believed that an attempt 1o standardize descipine
terras will prose useful The following descriptive terms al) an common
ute wil serve to charactenze most beart sounds and murmurs 1 m
excepuonal cases these terws eewn madequate 1t 15 suggested that the
maost nearly satisfactory ones from this List be used toether with such
addtional words as may be deemed meressary In the table the terms
1 capitals (FAINT) ate recommended for routne use Those
smafler type (werk) are regarded as less sausfactory synonyms for those

verms w capuals wamethately preceding them but may be used as add:
tons i 1t 35 thoughe that the

d tenm 15 1nadeq The
following terms are suggesied far the satious gradavions of wmensit,
Very fatat, fant moderate foud very loud '

Cardioresp. 3 murmurs are
stmulate those

i m that the
dicating rardiac disease They arebusually hcz"n‘!“ :y‘
the apex or over the body of the heart a¢ the fung margins They ar
almost always systatic 1 time and Vary m mtensity duning the )!’ .
of respiravion Helding he breath Suring a foreed ex 1§ Fomne
fimes dimunishes or abolishes them pitaon some

fnocent murmurs ~Certatn murmurs accur 1
tural changes i the heart The

the absence of strue
acadental or henue

2 y have often been called functiona}
The use of these terms 55 to e disconraged
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A correcT tomical dingnosis can be made clinteally m the majority
of the diseses of the hert The vanious dingnostic methods that should
be employed are (1} Complete history 1nd physictl exanunation
(2) electiocudiography  (3) 10entgenology mcluding fluoroscopy and
where mndicated  angrocardiography (1) Other laboratory tests are
recommended  Serologicnl tests for syphulis urine exannation blood
count and erythrocyte sedimentition 11te non protein mitrogen and
other renal funcuon tests when indicated

To compile 7 complete citalogue of the signs of the structurd
changes associated with the different diseses of the heart 1s beyond
the scope of this chapter \n attempt has been made to set down those
features regarded as of mjor dingnostic importance together with a
few such minor criterin 1s may on occasion prove helpful

In mking the examnation 1t 1s best to follow 1 routine mcluding
inspection palpation percussion and uscultition

Inspection should mclude 1 seuch for the presence of dyspnea
cyanosts  pallor jwmdice petechiae subcutaneous nodules rashes
clubbing of the fingers pulsitions or engorgement of the vems and
chest de‘ormuties 1n the heart region 1 search for the apical thrust and
other localized impulses or ireas of retraction finally for any abnormal
pulsations 1n the anterior wid postertor walls of the chest and i the
abdominal wall especially in the 1egion of the Irver

Palpation should be used to locate the apical impulse and to deter
mune s force wnd extent The pont furthest downw ird and outward
at which 1 distinet thrust can be felt serves to indicate the posstion of
the Ieft border of the hewrt This point 1s usually a more useful giude
to the left border than 15 percussion partcularly when the heart 1s
enlarged The site of m1vumum mmpulse usually hes mesial to this
pomnt  Abnormnl mmpulses nd 1ctwctions  thrlls  enlargement and
pulsations of the Iner and the presence of edemz re also elicsted by
palpation The pulse uts rte md charncter and the consistency of the
artertal wall should be determuined Palpation of the pulse may be mis
leading 1n the deternunation of arrhythmins

Percusston series to outline arens of marked dullness attributable to
the heart and great vessels niargement of dhe hewt didatation of the
great vessels and pericardinl effusion my be suggested by the presence

2t
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Innocent murmurs are usually systolic n tme. more often famt thn
of moderate intensity and uswlly blowin,, in quatny They are often
inconstant and +ary 1 wtensity with change i posture

The commonest 1s 3 systolic murmur at the pulmonic ares wlhich 1s
usually best heard with the pattent supie and during expiration An
ipical systolic murmur 13 alsa common Such MUrMUTS ATL URACCOM
panied by any evidence of structural disease such as n enfargenient of
the heart at 1 cardine sill on genologie ex
or an abniormal electrocardiogram and do not indscate heart disease
The mode of their production s unknown e have ~dopted the tesu
innecent murmur® 1o be applied to them considering 11 preferable to
the ttle unknoun which was previously recommended

DISEASLS OF AORT\ AND PULMONARY ARIIRILS

1 AnECRisM NF AORTA (speaify location) —The term ancurysm
stiould be hunted ta z saccular or sharply demarcated fusiform dilata
won of the aosta In the thoratic 20713 ancurysms are wsuilly due to
syplulis whereas in the abdominal aorta arteniosclerosis 1s the most
<o unon cause Aneurysms due to acute infections are rare and usually
100 small to be diagnosed belore death Traumatic ancurysms of the
torta are uncotunon Aneurysms of the gorta may remam datent with
out signs or symptoms When present these are due 10 pressure on or
trosion of adjacent structures 1xessure on a bronchus not snfrequently
results in bronchiecians

The so calied dissectng ancurysm of the 10r1a 13 discussed under the
headmg  Dissceun, Hematoma of Aorta
Svmptoms and Signs
Cough hoarseness and dysphagia
Localized thoracic pan
Inequality of the pukse and blood pressure 1n the two arms
Tricheal g
Localized pulsition at the
point where the ancurism 1m
the chest wall pinEcs upon
\bnormal dullness over ¢he manubrium sterm or i the first and
second interspaces 1o the right or fefy of the sternum o
Wecurrent laryngeal or phrenic nene paralysts
Hl;frosmpy w2y show wnerenstd Jocabized
OeNtgenoot,
genosraphy may reyeal sacculation

{usform dilatauon of some parss of the a
T

pulsition of the yessel

or 3 sharplv demarcated
orta

termla beemse)ty 3y Wiam Exaos Iy o fleartf 191 a1
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TABLE OF TERMS 10 BL USTD IN DISCRIBING HEART SOUNDS
AND MURMURS

UFART SOUNDS

Intensity Ouahity Durtton
NORMAL “ORMAL NORMAL
VERY FAIND S\NAITING SHORT
sharp
FAINT vilvular FROLONGED
weak
100MING
e muserig
SILIT
10UD
accentuated RTDUPLICATED
incretsed
RINCING
VERY 10UD metallic
bell Like
ABSENT tambotsr
replaced by a2 murmur hollow
MURSIL RS
i
Intensity 1itch Quality Duration Time
\FRY FAINT | HIGH | BIOWING SIHHORT $Y$TOLIC
FAINT Low | HARSH MODERATE | TARLY $YSTOLIC
woft rough
coarse 1ONG LATL SYSTOLIC
\[ODERATE
MUSICAL DIASTOLIC
dliching
Loup ‘ EARLY DIASTOLIC
\ERY LOUD RUMBLING | “ protodiastolic
CRESCENDO \IID DIASTOLIC
DECRFSCENDO I RFSYSTOIIC
diminuendo ‘ late diastole
S S U
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S\my!onu
hone

Signs
Ranging quality of the wornc second saund st ot without merensed
s

\mensxl‘j

A systohic murmur heard loudest at the ortic area

Increase s width of the aortic sthouetie on uoroscope Tadnontaphy
orthohagrphy or angiocsrdio tiphy

Increased ampliud  of pulsation n the ascendin,  transy cnclnr

g ted on fluoroscapy or by elec

descending thoracie 2orta demonstra DY
trokymography

A tocshized increased comeaty my be scen on the lateral or ventrad
aspect of the wscending aorta

Calafication of the ascending aorta occasion 1lly mav be obsersed

4 ARTERIOSCLTROSIS OF SORTA ~TIns 35 wsually mammal m the
wcenduay potton moderatcly severe m the arch and descendin,
thoracic 2orta and is generally most severe in the abdommal segment
The tandition may he found m young subjects but makes 1ts ppras
ance to a sigmficant deggee after age 10

Signs

Systofic murmur heard best ever the sccond pight interspace pear the
sternam.

Hougaton uncosding and incrense in width and density of the aortic
silhiouette on fluoroscopy or ridiography The descending ortr
Lecomes readnly vistble and often curves well to the left Caleareous
plagues my be demonstried yoensgenologically 1n the nornic hnohy

and i the abdomnal sorta (See Guide to Rocutgenological Dy
2pnosisy

3 ARTERIGWGLEROSIS OF PLLMONARY SRpiRirs s usually found in con
ditons assornated with elesated puimonary arterint pressure £g mutexd
stenosts pulmorntary emphysema sihicosts deformines of the thorx and
congemtil momahics of the heatt and great vessels It ™M1y occur i the
absence of um of these lesions

The diignosts 15 rrely made chimeddly because signs and symptoms
re frequentiv lacking and when present are the result of the primar
disease wd us effects wpon the i

" Tight heart These will be deseribed
under the sections on acute and chrome pyimonary et duseasy



28 CRITERIA FOR CARDIAG DIACNOSIS

Angrocrdiography or electrohymogriphy may help to differentiue
an eurysm from other tumors

‘The more sensitrve serologie tests will be positive 1n 1 Irge percent
1ge of crses when the 1neurysm 1s duce to syphilis

2 Anrurisit or PuLvoNary ARTrry may be encountered n hearts
with congenital malformations assoctited with nrarked pulmonary
hypertenstont. On rare oceastons 1t 1s due to sypliuhs It usually cm be
dignosed only by roentgcnography

3 \ortimis usually 1s caused by syphilis more rarelv by rheumatic
fever 2nd other infeceious dsseiscs but the form duc to syplulss 1s the
only one 1 wluch v clinieal diagnosts can be made with rewsonable
certunty The diagnosts of uncomplicated syplilitic 1ortitis 15 espe
ctlly dufeult i paticats over 10 years of 1,¢ or in those with hyper
tenston arterioscierosis or any other lesions that may led to dilation
of the rort1

Syphulittc ortitss frequently escapes clinieal reco,mtion since it
never produces symptoms The appearince of symptoms 1ndicates that
a complrcitton lins arisen such s occlusion of one of the corontry ostit
or nneurysm of the 1ort1 Lvidences of 1orutis my be found withm 3 to
10 years after the chnere The blood Wassermn reaction 1s often
negtive but more sensttive scrologe tests may be expected to gine 2
much Iugher percentige of postune renctions In patients with syphilis
under 10 years of age md whose blood pressure s normal the diy,
nosis my be suspected from the presence of @ ringing 1ortie second
sound more rirely Irom 1 systoltc murmur over the 7ortic aren

Although the demonstrition of 1 widened 10t tic sithauette by rrdio
logical techncs 15 one of the maost umportant uds in the diagnoss of
uncomplicated syphilitic vortitis ats appearnce ny be simulited by
the efects of hypertension or of irteriosclerosis of the nort1 A bulging
of the 2scending 1ot 1 i mdinadual of 10 vears or less miy mdicate
syplulise nortrtis particularly if dus portion shows exgertted puls1
tron under the fluoroscope

Syphihiuc nortius s frequenddy  complicited by coroniry ot i
stenosts tortic wmsufficiency md aneurysm The presence of one or more
of these lestions facilitites the reco,nituon of the undeilymy, ortitis

In pents with syphilis who e over e 10 andin whom dilatation
of the norta has been demonstrated by the criters  hsted below 2 chm
cal duignosts of  lortits or Arteriosclerosis  of the wrtt should be
made In this 1ge group tt 1s not possible to state with cercuney whether
syphilis or arteriosclerosss or a combinttion of the two lesions has
caused the tortic dilntruon
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7 Ewsousw of Aoxta~Embolt usually lode at the nfurcation of
the aorta Large embohi usuaily come from the heart In sheumatc
heart discase they anse from thrombt n the left annele In artenio-
sclerotic beary dusewse they are derned from mural thrombr in the feft
ventricle after myotardial mfarctsop Or Wore ¥ wely from thrombs in
the fbritlatng left atrram ot 1ts auricle

11 may be difficult and a1 tmes mpessible to disunush betneen
dirombosss and embohis 1 15 the causc of smiden oeclusion of the aorta
Howerer i patients with thesmue heart dnease or seeent myecardial
infarcuon embolism 3s more probable

Symptoms
Sudden onset of sevcre pim 1n the legs Joser Mbidomen or back
0 rare cases pmn ms be absent
sudden onset of qunbness coldness and unhng of buth legs
thouh usually ane feg, 15 more ffecied than the other

Stuns
1 alor or mottled 1y mos of one or both kegs
Catduess of one of bowh legs
Absence of artertd pubvion sa ol raic of one or both lower
extremityes
Collapsed superficd veins of the cxtrennry
Loss of powar inone or both gy

§ Esvnotisy or Privonary ARTERIES {(wcute cor pulmonale) ~ Lhe
conmon mies of thra bt which may e nse to pulmonary anboh
we 0 the order of their {requency  the decp vens of the feet and
Jeps the femorud i pedvec and prostane vems the right atnum or (s
auricle and the nght ventricte

Sumnptoms resuls from infarcuon of the tung and vary wm degree with
the size of the vesyc} occtuded 1 it 1s smll there may be na symploms
he presence of embolwm of a small pulmonary artery tay le sus
puited when a 1se in respiratory vate often instiated by dlts)l oppres
star s followed ty §tver % large ewmbolus may 0 addmon Pgausc
sweating weakness collapse or sudden death When T2ain 1n the chest
otcurs 1t may be agrasaced by decp ) reathung, It may Le retrost 5‘
oF mav vadiate 1o the feft shoulder and this closely resemble lhec;:;ln

ot wate myocardial iniarctio Heawoptynis may ottur soon alier 1)

1
ouset of pam by more commonly 1t 15 delayed for several h .
may ot occur ax alk * Hours or
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Conerstrar ANoviany or \oRTy or PUIMONARY ARTERY —~Se Con
semtal Ano nily of Hert or Crew Vessels

6 Dnsicrinve Hrvarowy or Aortt (Dussccting Aneurysm) —Tlis
conditton tesutts iom 1uptiie ol the 1ortr through the muma mto
the medin Medind neciosis 1s uswally the wnderlying lesion Redy the
rupture ss thioush an atheromatous wer Hypuatension often pliys 1
prtn the ctrology The mrtn] ruprure usully occurs 1n the ascending
nort1 or wch nd more ruely in the descendin,, portion The hem
tom1 w1y estend pronaimally ind distally between the Inyers of the
medin as well s encumferantally As it dows so 1t my occude smnil
tentes ind compress the ortfice of Iirger ones 15 they lene the rorty
Death may ensue rapudly o1 2t mmy howrs md mvy result from
hemaotrlnge 1o nerghhortag a1gins o1 occlusion of important vessels
especlly the coronay arteries Spontuteous recovery my rirely oc
cur Second or even thud tticks mny lollow endmg, wn fanl hemor
rhge Dissectng, ham wont occwns predommantdy m males md m the
muddle or older 1ge groups

Symptoms and Signs

Sudden onset of severe tearin, or aushung pun of long durition
mdd siturted 1 the front or back of the chest less olten 1 the
thdomen  [he pun is 2t is muvmmen e the onset ind mav be
awccomped by extiome prostrton  dyspuer nd oss of con
sciousness

Symptoms tesult from the pressure of the hemrtomn upon the
bnnches of the 1wrin ciusing dysfunction of the stuctuics sup
phied by these vossels

Theae may be hematurt vor iurn if the tend vessels e affected

There muy be a4 preture sugaestin, i rute surgicrl thdonunad con
dition i the weserterte nteres ne mvolved ITmbolism of 1hix
arterses muy be sugested 1t these vesseds e unolved

Hypcrtcnsmn 15 often [)I‘L‘SLIH

Lnirrgement of the heare

The wppeatance of 1 distoltc murmur 1t the bise of the he e

AMuntenance of hugh blood pressure unul shock dervelops

Tuver and leuhocytosts

Clectrocrrdiogram 1s varnihic ind not characteristie

]{()u][gcllo‘:rlphlc cvidence of wdenmg of the 1ortr nin be abtuned
n certun cses This i best be damonst ued by tompison of
serl Rlms® or with filns tiken bedore the wtick

Racntgenographic studies 11¢ imadv ahle m dic tate phise or erhy stages
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7 Iupausy oF Aorty ~Embolt nsu Wiy Jod, e at the Winrcation ot
the worta Large embolt uswlly come from the heart 1o thevwue
heart disease they nse from throm 1w the fefi wncle In arteno-
sdlerouc heart disense they e dustved {rom mrat thrombe m the delt
\enmde fter moeardial nfwcuon or more sarchy from thromb
he fibrillung left atrun o 1ts auricle

1t way be difficule md at times impossible 1o distmguish between
(hrombosts and embolism 15 the cuse of sudden occlusion of the aona
Foweser m patients with theamane et diese or recent nyyocrrdial
tnfarction embolism 15 more prob e

Symptoms
Sudiden aaset ol severe pain w the legs lower abdomon or back
n rare cwes paan my be absent
Sudden onset of numbness coldness and tingling of both legs
though usnally one leg 1s more affected thm the other

Sins
Pallor or mortled o nosts of one o both tegs
Coldness of one or both leys
\bsence of artertal pulsition m il irtenies of one or both Jower
extremities
Collipsed superficin) veins of the extrenuty
Lens of power i one or both legs

b Lagormwor PLovoniey Ammeres (acute <ot pulmonale) -1 he
e 1 sies of dromabn which may give nise to pulmonary emboh
we an the order of thewr frequenes tht deep vens of the feet and

te, the femorad ihine pelvic and prostauic vans the rsght atnum or its
wndle and the nghy venrncle

Sun promss result from infarcuon of the lung and vary mn degree weth
the size of the vessct oceluderd 1§ 2t o5 small thete may be no s)ﬂmpmms
The presence of embolism of 1 small pulmonary artery may be sus
preted nhen o rise t respiratory rate often minated by chest oppres
sion 15 followed by fever 3 large embiolus w1y addinon cz:xusc
swesnss,, weakness wollapse or sudden deuh

When pan an thy
e chest
0Ceurs it ma
1y be a_granated b deep bresthung fy ™ay be retrosternal

oF mav radinte to the it shoulder andd thus closels resemble the pmn
of reute myordial wlarctioy Hen optysis may occur soon a(lupd\t
onset of pun but more commonty 1t 15 defayed for scoeral t

mav nat occur 3t alt o o
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Signs

Rapid shallow respirations

Cyanosts

Tever pullor sweating md syncope

Dulatation of the neck vemns

Hemoptysis may occur

Jaundice

Rapud weak pulse

Accentuation of the pulmonic second sound

Pleurnl [riction rub and esidence of pulmonary consohidrtion

Llectrocardiographic abnormahties e mfluenced by the extent of
the pulmonary artery occlusion nd by the nature of the clectro
cardiogram before the occlusion occurred At tumes 1 curve resem
bling that of right bundle branch black appewrs euly differing
from the usul comples mn that the § T segment 1s depressed m
Leads I II and i the left precordiil leads and elestted m Lead
VYR and 1n the nght precordial lewds The delect m conduction
usu illy disappears m 21 hours and the $°T segment displicement
soon after The features that remun are those most commonly
seen A prominent §; and Q with mnverted T waves in Leads 1T
IH and tn the nght precordinl leads Often the abnormalities of
the curve are non speafic m type mvolung the T wves only or
there m1y be no devirtion from normal

Roentgenogriphic examumition at the bedside when possible may
show areas of increased pulmonary density

9 InJURY or AORTA OR PULMONARY ARTERY —Triuma due to com
pression stib or bullet wounds or the swallowmg of foreign hodies
may njure the torta or pulmonary artery Such mjuries wre usually
rapidly {wal Very rarely they may result i slow bleeding The diag
nosis depends upon the presence of 1 ustory of trauma or exidence of
the same

‘The norta m1y rupture 1s the result of crushing myuries to the chest
Bleeding, usutlly occurs nto the pericardinl sac pleural space or

medrastinum

10 Otnir Disrases oF Aorta (specify lesion) —Under this dingnosis
may be histed such discases 15 are not eluded 1 the other categories
The various forms of mfectious nornins not due to syphilis miy be men
tioned here meluding those occurring i septicermir and m the bac
teremias with or without endocarditis nd 1n rheumatic fever Here

also may be mcluded medil (sentle) 1nd selectne (metastatic) crler



3
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1
fication of the acrta ech of which can be dillerentiated from the
usually encountered mumal calaificition al artersosclerasts by ncﬁ(\)pﬁg
onlv In ths group should also be imcluded medial necioss Thas deag
nosis 3s made at necropsv but may be suspeeted when 3 dassecung hema
toma, oceurs

11 Ormex Diseasts QF PULMOVARY ARTERIFS (specify lesson ~Under
ths diagosts may be filed diseases not prev 1owsly mentoned such s
artenus due to rheumanc fever tuberculous pernterius nodosy sepric
snfecuons parastic wnasians or syphulis These chagnoses are rarcly
made except at NeTopsy

12 Rurrrre oF AORTA (spomtancous) —Tins may be parinl of com
plete L never orruts an a structurally tntact Aortt Medid necross
degenerative and ynflatmatory processes ate the most impartant cuo-
tagieal lestans espectally when assocnited with arterial hypertension
Coarctatton of the aorta and hspoplasia more rareh predispose to rup-
tre A siphilitic 20rta serv Tately ruptures unless an ansunsm s
present Complete Tupture may be rapudly fatal but suh slow bleed

g 1nto the esophigus pencardium or pleural space death may be
postponed for hours ot days

1% Tirousous ar \orra ~MMural thromby of nfections mtuse
uswally ovcur in the ascending orta They mav be assactrted withi bac
tenil endocardiuss of the sortic vale Mural thromby rarely produce
symptonts Thrombosis with gradual occlusion 1s encountered most fre
quently tn the abdominal portion near its bifurcition The shrombus
uswaily forms an an anenosderonic plique or theromatous uleer
rarely on 3 syphiline lemon Mt umes a thrombus may occlude so
abruptly that the symptoms may Cosely yesemble those of  Embolism of
‘onia  Partral and even complete occlusian of the Tower poryon of thy
abdomina) aorta by thrombus has heen found at necropsy without there
bewy, any symptoms andicating 1ts prescnce This as probably because
of the gradual develoy of ad !

quat

! arculation
Sugns

Pulsatians tn the temoral artenies are dimimshed or absent
Evidence of deficrent atterial blood flow in both feer

M Timoveows oF PLuvonary Arreries —Condiuions such as con
gestne heart falure which are accompnted by pulmonary stasis ma;
cause thiombosis 1n the pulmonaty arteries Occastonally die (hrombus
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Signs

Rapid shallow resprrations

Cyanosis

Fever pallor sweating and syncope

Dilatation of the neck veins

Hemoptysis may occur

Jaundice

Rapid weak pulse

Accentuation of the pulinonic second sound

Pleurl fricuon rub and evidence of pulmonary consolidation

Electrocardiographic abnormalities are mfluenced by the extent of
the pulmonary artery occlusion nd by the nature of the clectro
cardrogrim before the occlusion occurred At times 1 curse resem
blin, that ol night bundle branch block appews ewrly dafferm,
from the usul complex in that the ST segment 1s depressed m
Leads I II and in the lcft precordinl leads and eley wted i Lead
VR and m the nght precordial lewds The defect m conduction
usually disappears mn 21 hours and the § T segment displicement
soon after The fertures that reman are those most commonly
seen A promunent §; and Q, with imverted T waves in Leads I
III and 1n the nght precordinl lewds Often the abnormalities of
the curve are non speafic in type mvolung the T waves only or
there may be no deviatton from normal

Roentgenograplic exanunation at the bedside when possible may
show 1reas of increased pulmonary density

9 INjurt or \orTA oR PuLvionary ArTERY —Trumn due to com
pression stab or bullet wounds or the swallowing of foreign bodies
m1y 1njure the torta or pulmonary artery Such injuries re usuilly
rapidly [1t1l Very rarely they may result in slow bleeding The diag
nosts depends upon the presence of 1 history of triuma or evidence of
the same

The norta may rupture as the result of crushing injuries to the chest
Bleeding usually occurs into the pericardial sac pleuril sprce or
mednstinum

10 OTir DisFases oF AoRTy (specify lesion) —Under this diagnosis
m1y be listed such diseases 15 are not included n the other categories
“The various [orms of infectious noruius not due to syphilis mty be men
uoned here mchrding those occurring 1n sepucenut and 1 the bic
teremias with or without endocarditis nd 1n rheumatic fever Here

also may be incdluded medial (semiie) and selective (metastatic) calar
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he
ather rarer condinons It 1s alwns 1 pmoof 1 general (\ls‘tascﬂz‘a‘
hepmatie form 5 4n Acute snflammaton recton m n\\m.i W 1§ a )
b hie sunlier brmeaes
abosts Usumihy ondy she
cort and Ty lead 1o tiyor
are nnohed Suce 1t s 1 pastof pucarditis the diagnoss wsually ¥
nat possible duning Tife

Concraitar Anovatas of Coronsms  ARTTRY ~See Congemsind
Aaguily of Heart or Creat Vessels

1 Fugotisuar Corovamy ARTERY — STyt coutiton the ssnpram
stology of Which 15 due 1o waacarding whrcson 1 occurs most alien
wn the presence of e of sabacute Ptessn) endorduss The dug,
fost mav be conndired when deith or signs wd sswmptams of ae-

cardiat wivcuon oceur suddenly e an ndiadual wath battenal
endotasding

18 Oruen Distases af Coronary Arniwy  (speafy) —Usnder shay
feading wan b listed such dhagnoses 1s e not wentoned dsenhere
¢ ¢ thronhoangnus phlterans ancuresm of coronary antery and the

arteriofar lesions encountered 1 sickle cefl anemia and lupus erythema
fo us

19 PrruwtrriTs Nonosa oF CoroNary Axrers - {Esseattal poly
angutn) — Lrare ondton not often dignosed dune v 1 s part af
2 widest read tmrolvement of the smaller or medinm sized arteries nd
* 01 ubknown etiplogs The dianosts mas be suspected when the
M and svndsome of siens of Pnocrdial sschema or tnfarction appear
m the course of the sysiemac disease The dectrocirdiogram may pre
sent hanges consistent with the nyocards sl isolvement

W Srsosis oF Corovary Drrre s Fss candition 1s most olien the
e wteal sepbuliste aorus bt o1 otesstar e be found with anerio
slaosy ot e wpransbuby wora The s and syitoms e the
sawne as desrribed under  Areenosdeross of Coronany Arteries When
r hnovol woo e has accurred sudden devth may ottar o the
siatts and symproms of miocardial nchienua or 1l sretion vy Sotlow

»

T Timoneo 1s oF Corovary Yrzret - This WAV GT WA WO e
IS 10 s1g0s nd svmpto ns deper ding upm the sz wd location of
the ressed occtuded and the state of the colfertt cireniitnon When 1t
does pive T8t 10 vam,

prons they are those of myocrdial sschema,
of miecardind infarcnon ! e
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forms on n rteriosclerotic or mflimmatory Iesion Some pulmonary
thrombr propigate from 1n embolus

The onset of symptoms 1s not usually 1s abrupt s in embolism and
arcalttory fulure 1s less pronounced wnd less frequent The signs and
symptoms are othernise stular to those described for Embohsm of
Pulmonary Arteries

Roentgenogi iphic examintion may reveal infarcts of the lungs
which are often multiple nd arregulrly distributed They may be
completely obscured by the 1ccompanying pulmonary congestion

DISEASLS OF CORONARY ARTIRILS

15 ArtrrioscLrrosts of CorRONARY  ARTFrIFs —Tlus 1s usunlly part
of 1 gener il arteriosclerosts but the coronary arterics mry be the only
ones affected Dingnostie signs 2nd symptoms occaston illy my be absent
even when arteriosclerosis ts present to 1 marked degrec  Arteriosclerosis
of the coronary arteries results i panowing of the lumen and conse
quent reduction of blood flow Coronwry msufficiency (coronary fut
ure) 15 the usunl result of this and mdicates that coroniry blood flow
has fuled to keep prce wath the myocirdinl needs so thit myocirdinl
1schemin 1s present

Symptoms may arse becruse of coronary msufficieney and this mmy
comie 15 1 result of slowhy prontessne nanowin, of the lumen or my
be precipitrted by an extricudiie event such s severe hemorthage or
exertion It m1y be manifested by

Anginal syndrome

Cardine arrhychmin

Cardine msufliciency

Electrocardiographic ibnormalities 1s Inter speaificd under specific
diagnoses of myocardial diserse

When sufficiently prolonged or severe coronary msufficiency may
give rise to sudden derth or to mvocardnl mbarction

Coronary occlusion may occur during the course of coroniry arterio-
sclerosis The signs and svmptoms vary 2ccording, to the 1bruptness of
the cvent the size and locition of the fccted mvocirdinl aren and
the effectivencess of the collateral circulition With gradual onset no
symptons n1y 1ppear or with 2brupt onsct they may be those of myo
cardinl snfirction

Inlargement of the heart 1f present 1s due 1o 1 compheaing facior
such as hypertension myocirdinl mfareuon or crrdine nsufficiency

16 ARTFRITIS oF CorONARY ARTFRIrs ~Tlus unusual lesion ts found
occrsionally 1 rheumatic fever i thrombo angnus oblterans and



ANATOMICAL 3

Signs
Palior due to anemit
Embohe phienamena (priedne Oslers nodes hematuing
Clabbing of fingers
Es ldenc: of valiufar defornuty or congenial wormialy
Pniarged spleen
Feser
Teucorsto 18
Posine bloo 1 culture (T he diagnosts occsonally mav be made on
chimeal grounds 1 the absence of 4 positine Blood culture)

Jo Merar Exbocarortss ~This 15 2 common finding i subnnte
bacterrl endocqrdines and 1 anpieyl versurons endocrdits andt oy
Jonally 10 thenmatc endocundits Tt b miy comphicite 1 sentnculyy

septaf defect Ttis chaclly of pathologcal mterest for 1t cannot be recoy,
mzed dimeally

77 Murat Timonmosts -Thromby mav form on the endocardium of
any of the chambers of the hieast bug e Most Geguently found 1a the
atra and therr auricles Among the cansatinve facrors are inflannm ion
necrosts scleross and retardation of the blood flow a5 oreurs sith
wardiac insuffiaency

Mural thromin are often frabile md therclore commonty cwse
enbok et 1n the fungs of W the systamie arealion Rovehy 2
e ter ol dirambuy mae hecome detached from the endocardium

of the bt or left arum nd orchide mtermittently the tricuspud
or mutral ortfices (hall salie thrombus)
Atral murat

18 iy enc ed s rheumrue
heut doesse parucuiasly moassotation with wctwe theumabie mnfer

ton and also wsth atnal Gbidhton and mitral sienosis Ventnul i

maril dwomby are most often encountered e myoc wdinf infarction
whten 1t has imolved the endocardium

In the presence of awd fibrhanon myacardinl bt cardine

msufficienics nuteal stevosis or 166 rrenz thetmane vy wah okt
sabuhus the diagios R be made from the follawing

Sious

[“t‘t““( manifesiations mn the fulmoniry ar systemne aireul non or
th

Wtacks of syncope 10 1 pavient wik
R outeal stenosss should sugre
ball valve thrombus e
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22 Trunma or Corontry ARTFRY (spectly chareter of leston) This
1s usully the result of a stab or gun shot wound It may also occur s
an acaident m paricentesis of the pericudial sac and 1 crush mjuries
of the chest It results in hemopericardium

DISEASES OF LNDOCARDIUM AND VALVLS

23 Dnpocarprias Acutk BacTern (speaify orgamsm) ~Tlus in
cludes 2l forms of hacternil mfection of the endocardinm and valves
Signs of sepsis usually outwergh those of cirdine mohement unless
acute perforation of v valve occurs The dingnosts can be made when
7 1cute nfection 1s followed by

Signs
Sigus of sepsis
Lmbolic phenomena
The apperwrmce of 1 cardine murmur while the patent 1s under
obsersttion especinlly 1f 1t be 1 dinstolic murmur or 2 change m
the character or intensity of 1 pre extstent murmur
Posttive bload culture

21 ENpOCARDITIS INDFTFRMINATE —Several different tvpes of endo
candil lesions nre mcluded under this hewding Although the etiolo,y
of these 1s unknown thev are probably not due to direct bactenal
mfection for the lesions do not contun bictersy They are munly of
pathologic 1nterest One type however may occrsiomilly be recos,
nized chimically namely atvpreal verrucous endocardits becwse of its
frequent associition with lupus erythematosus dissemimtus

25 LapocARDITIS SUBACUTF Bactrriar (Endocardius Lenta) (speaify
orgrmsm) —Ths form 1s usually due to the streprococcus viridans more
rarely the gonococcus the hemophilus influenzie or one of 1 vanety
of other bactenr It 1s usuilly engrafted upon old rheumate valvuln
deformuties or congental anomihies more rirely upon sderonc valves
due to syplulis or rteriosclerosts. Occasionally actnve rheumanc infec
tion M1y co exist

C rdric msufliciency rarely occurs early 1 the comse of the disersc
but 1s 1 common termnal cvent It often cruscs derth i pruents who
have been cured of their active infecion Diffuse glomerulonephrins

may be present and rarely may be the cause of death
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{Lh
; \‘;m beat henang disphaced to the lefi and downw rd
ing pulse

izlrl{:el“pu?sf pressure with lonered distolic nd elevated systolic

pressure

A (astolic murmur  gh pitched and blowing an character occt

sonally musieal 1may 1 funt be best heard with the ear direetly
apphied 1o the chest Tus heard better with the daphmagm chest
prece of the stethoscope than with the bell type Tt 1s vsualhy loud
et m the thurd or fourth snterspace At the left border of the
<eernum or 1 the second or turd interspuce 2t the nght border
of the sternum It may 1t toves be heard best 1w the apieal arer
1o 18 best heard with 1 telatsely stow heart rate with the brenh
held w evprsation and with the paucat stnding and beat fors ird
A svstolic murmur may e present a1 the apruc area i the absence
of aorue stenasis wher aortie msufficiencs 16 marked In cises due
to ssplulis 1 15 somerimes harsh and accompamed by a systolic
thrsld

Roentienological eximnation Almost atways shows enlargement of

the left veninele There is usuatly dilnavon of the ascembing rortn
and mereased ampluyde of pulsavons

Electrocardio_raphne evadence of )t ventricular lnpertrophy 35 nsual

1 adsanced cases (Fig, 40h Elecrrocardhographic Secrion)

b forne stenosis ~Thys sahular Jesion s wsuddly ssocnted woh
worp msuficieney but mgs 0 car s an sohted fesion esueenlly @ ke
older a,e group 1t s often assoated wub the angimal sspdrome
Macope or sudden death myy oceur Slpbt degrees of mapmacal
stenosts are not tiagnosable but the dingnosis should be made on the
baws of 1 cliaracterstic munmur I combunation wuh an ag wrops
pulse
Sporas

Apes beat heaving displiced o the Teft and downnard

Sysohe thrat best felt 1n the ngu first or second nterspice close to
e stertum 3t 1s eliewed more seadihy with die hreath held 1w
pution md the piuenr standing bent forwaed The Presty <o
of & (il as not necessary for the diag asis of orue stenosts \
ststobic thrddl inay be felt over the carpud artery

Yo ¥ arh swswofic murnir best heard 1 the ittt first or second
mterspce close 1o the sterpunt
rinsmitied to the ned. a
over the precordium b endidy

Anaeroti pulse with slow Tise and brazd sumimg
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28 Nror1isyt or Lapocsrorust~Myxomatt anse from the cndo
cardium, most often 1n the region of the foss oy s of the left atrium
but sometmes fror1 the valves They vary 1 size from 1 few null
meters to 15 much 1s six centimeters an diwmeter They are usunlly
utached 1o tshort staik These tumors e of mterest clinically bectuse
therr size steron nd pedunculated niture occastonally 1llow them
to block mtermittently in orifice of the heart usually the mitral
ciusing syncope

T'tbromas e endocardinl tumors which nise from the subendo
thehum of the vilswes They do nat produce clinscal symptoms or
functional disturbances

29 Ortrrw STRUCIUR AL Dist 1815 0F 1 ApocARBIUM OR Vatars (spectfy
locitson 1f possthle) —1Ins includes conditions not mentioned 1n 1wy
of the other categortes for example subendocirdii] fibrosis tuber
culous endocarditss endocardinl bloud ¢ysts and endocrrdial pockets

30 Rurturr o1 Varve or or Criornyr Tiaoniar (specify 3 the) —
The commonest cause of spontineous rupture of 1 vilve leaflet or of
choridre tendune e 15 bacternid endocirditis espeaially the aente form

Rupture of 1 ciseased salse or of chordae tendinere may result from
v sudden severe effort Sudden dyspne following, unusual effort may
Atouse the suspicion e 1 v alse I ruptured The occurrence of 2
murmur mdiciting yvikular deformity foliowing such 1n episode or 1
chage ta the charcter of v murmur prestously present confirm the
dignosts

31 TraumaTic INJURY OT Tnooc sRore v or Varvis (spealy lesion) —
Sudden compression of the therix may Cwise rupturc or teanng of 2
vilve or of the endocardium of the 1riy A penetratmg wound of the
hewrt m oy mmvolse the andocirdium or the salve The dingnosis usually
1s mde only 1t nccropsy

82 Uarvur sr Derorviiny desipnates the result of watte or chrome
disetse ffecting the heart salves Rheumrtie valvulins 1s the conmnon
est Iess frequent are defornunes due to syphilis arucriosclerosts wd
bacterial endocardits Certun signs may ud 1n the diagnosis

v daortic msufficiency —\When the lIeston 1s marked 1t may bt 1sso
ciated wath the angiml syndrome  The diagnosts of noruc msuflic.ency
should be made onlv 1 the presence of 1 charictenstic murmur Car
diac enlurpement rarely 1s absent
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Signs
gf\pml impulse s brief sharp aund not heaving
Dinstolic thrill in the apieal wwea
Heaving systolic pulsation to the 1eft of the sterpum between the
thard and ffth mterspaces
The charactenstic murmur of mural stenosis 1 3 low putched pre
systolic or early duastolic rumble located At the cardine apex. The
pressstohc murmar often (ves the impression of 1 crescendo char
acter when the first sound 18 Joud In the presence of atnal filmlla
on with bradycardia the murmur 15 often early diastohic 1nd has
a dumnuendo character Often it 15 beard throuhout Qistole Mt
umes the charictenssue murmur <10 be chictad only after exerasc
or by hnving the patient fie on s Jeft side
Loud snappung first sound at the apex The presente of such 7 sound
o ether with the mmrmur of nutral wsufficrencs should rouse
suspicion of mitral stenosts
The second sound at the pulmonic area s accentuated often re
duphicated
A toud reduplication of the second sound s often heard over the
body of the eart
Roentgenologeeal reveals enlarg of the left atrium
and right ventricle and often dilatation of the pulmonary rters
Calcificauon of the mitral valve 1s sometumes observed
The dectrocardio, ram mw shos night ras devittion af QRS ind

notched broad large P waves In advanced cases signs of ripht
sentrieadar tng phy or plete or plete night bundle
branch block are often observed i precordial leads

¢ Tricu prd imsufficiency -~

[ Tricuspid stenosts — Structural deformuies of the teuspid

salie thou,h rarely recogmized clinienlly are not uncommonly seen
rheumatic hearts at necropsy Deformities severe enonsh 1o canse insufli
ctench or stenowis ot bath are not as frequent Imareibly they are assa-
ated with other valvaltr defornuties espeanlly mtral seenosis Oce
sovally bacterial endotardits wnohang the mcuspid v ihve mas pro-
duce wsufficiency or stenosis Congenital tricuspud stenosss or :un{)sn
¥ discnsed elsewhere
he dmieal diagnosis of tricuspid valve deformty lthough difficult
can b myde correctly in an appreciable number of msmmc’s3 It should
ot he made 1n the presence of congestive heart farfure siee ll“ ;
trcuspid incompetency 15 Irequentls present It should be sus ed
‘1" 2 theumane patient with musal stenosis who has Pcm“n\“l;“l:r‘,l
arged e en orged neck verns wd recurrent asaites but who \z free
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Low systolic blood pressure and small pulse pressure unless aottic
msufheiency or essentil hypersension s present
Tunt or absent sortie sceond sound
Rountgenological examimauon reveals enfugement of the left ven
tricle wd often endificwion of the rwortic valves
Electrocardio ) iphie evsdence of left veneneulr hypertrophy some
tumes of left hundle branch hlock
¢ AMitral msufficiency —Deformrty ol the mitral salve gues nse to
mutinlansufliciency Rheumatse sabvulins 1s 1 common cause Sclerosis
of valve flaps or of chordie tendinere myy be due to atheromatous
changes wad case werl sufficrency It s importmnt ta hear m nmnd
that incompetence of the v ilve ring due to myoc ndind diseise may gne
ris¢ to sl signs (murl ncompetency) and that wpicad systohc
murmurs often exist without organic hert diserse hemg present
T he dignosis should be mwle on the bisis of 2 chireterstic murmur
combined with the lustory or evidence of 1n approprinte (tiolo,it
agent

Stgns
The apes beat may be foreeful and dhsplaced to the Teft and down
ward
The charactenistic sign 1s 1 systolic murnr best heard 1o the apcal
are1 often obscuring the first sound nd usully trmsmitted to tlic
left asallv The charactensie fentures ol thus murmur ire its long
duranion wd moderate or Joud miensity Its quality m1y be blow
mg harsh or musral wd of relunely hih pirch
Lalugement of the huart may be considerible It 1s often shyht ind
recogmizable ouly by roentgenolagic il methods
1 oud putmonie second sound
Roentgenologictl examunittan revenls enlugement of the left ven
tricle and atnum M more advanced stages enlugement of the
right chambers as well
d AMuyal stenosts —1he dirgnons shoufd be bised puntnly on the
presence of 1 charictertstic murmur nd on ovidence of enl wrpentent of
the left atrium Miral msufhesenes wsurlly 1s 1fso present
In 1 few cases of 1orte msuffictiency 1 dinstohe murmut 1s heard 1t
the 1pex simuliug,, the murmur of mnraf stenasts (dustn Flwne mur
mur) I sortic msufficency 15 of rheum stic ot Viumbling & 1stolic
surmur a¢ the apes 1s Bikely to be due to murl stenosts 1f the roruc
msufficiency 15 syphilitic 1t 38 fatr to assume that the mitnl valve s

mtict
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Signs

g:p\m\ wngrubse 13 brsef sharp nd not heaving

Dhastolic thrill sn the apical arca

Hewing systolic pulsiuon 10 the Teft of the sternam between the
thard and Bfth interspaces

The duractenstic hummur of mitral stenosss 15 a low prtched pre
svstolic or early dinstolic ramble fored ot the cavdnne apex The
presystolic murmur often gives the impression of 1 crescendo char
acter when the first sound 15 tond In the presence of wtrial Gbrilla
tion with bradyerrdha the mwmur 1 often early distolic and hs
a dimunuendo chatacter Often it 15 hewrd throu hout distole Mt
trmes the charactersstic murmur ean he elioted only alter exerase
of by having the panent be on hus left ade

Loud snapping first sound at the apex  The prescuce of such 2 sound
together with the murmur of murl msuffiaenay should arouse
suspicion of mral sienosss

The second sound at the pulmonic area s accentuated often re
duplicated

A loud reduphetion aof the secand sound 15 often hiewd over the
body of the heart
® 1 1

zical € reveals end of the left atrim
and ngfit venunicle and often dilatation of the pulmonarny arters
Calaficatron of the nutral valve 15 sometimes observed

The electrocardiogr i may show rhit 2ws devianon of QRS md
notched broad large P waves fn advanced cases s ns of night
yemrrculsr hvpertrophy or complete or meomplete night bundle
branch block ate ofien obseryed an precordial leads

€ Trcuspid msufficrency <

 Trcusped stenasts — }Smlcmr:ﬂ deformties of the tricuspid

valse though rarely recogmuzed cluucally 3r¢ wot uncommonly seen i
theumatic hearts at necropsy Delormuttes severe cnouch 16 cause msuff
€301 ot stenosss ot both are not as frequent Inv irnibly they e assa
ciated wnh other salvular deformutics espeally mitral senoss Occn
sonalh bucternal endocarditis imolvng the tricusprd salve mav pro-
duce wsnficiency or stenosts Conoental tricasprd stendsts or alresta
15 discusseq elsewhere
m}\ \‘1; :“h:(;?(‘ ;:::iylom ot tricuspid v shve deformuy although difficult
ot bt e 1h=‘ 0 an appretiable aumber of nstances It should
e |n(umpe|enf\fc:cr;m of congesine heart Talure since then
2 heumeoy peteney 5 ‘reqnem() present It should be suspected
arged s c“"gr o with mtral stenosts who tins prisistently en
gorged neck vems and recurrent isaes buy wha s free
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of orthopnea NMurmurs rarely contnibute to the dignosis of this
valvular deformity since 1t 1s difficult or impossible to distingwish them
from the murmurs of metral stenosis wnd sufficrency which are alinost
imvaritbly present in these patents

Signs of tncuspid valve disease
Cynosis often combined with icterus
Distended neck veins which my show unusutlly marked pulsations
Orthopne s rire
Atrial fibrillton s frequent
Lnlarged Iiser which may show unusually marked pulsations
Recurrent ascites
Roentgenologic examination will show enlargement of the nght
atrium 1nd unexpectedly clear pulmonnary fields
Rught 1u1s deviation of QRS 1s contnon

Signs suggesting trcuspid msufficiency
Systolic pulsation of the cervical veins and often of the veins of the
extremities
Systolic expanstle pulsation of the Iiver

Signs suggesling tricusprd stenosis
Forceful pressystolic pulstuon of the neck veins
Expansile pulsation of the Iiver preceding the radinl pulse
Ascttes with minimmal edema of the legs

33 VAIVULAR Scrrrosis (specifv vilve affected) —By this term 1s
meant involvement and deformity of 1 valve by arteriosclerosis or other
degeneritine processes In the more advanced stage calaficiion 1s
present The aortic and mmtral vahies are most commonly ffected
Occastonally the rings of these valves wre also tnvolved producing rigid
collar like lesions

The mutral leaflets especially the anterior one are often cilafied
but since ouly portions of the leaflets we imolved function ustally 1s
not disturbed The condition may be suspected clinicalls 1n the pres
ence of 1 loud harsh or musical svstolic murmur 1n the apical area
sith or without 1 palpable thrill

In elderly subjects the nortic valve may be sclerotic calafied nd
deformed  the mutral valve frequently remuming normal This m1y
result 1n stenosis of the orifice with or without msuffictency of the
valve The physicnl signs of rortic stenosts roruc insufliciency ot hoth
may be present 1t 15 olten impossible to decide whether the clafica
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non 15 due to a degeneritine process (Monckeberg ype of 1ncnl<r
sclerosis) or 15 the result of an old rheumnic vahubus Unsaalls i 1c‘
former there re no siis 1eferible to the muet salve and a huston of
rheumatic infection 15 Jackin,, The degree of deformiy o the roruc
\alve derermines the presence of absenct of eularycuent of the heart

The presence of alaum n these rahutar lesions may be detmon
strated by appropriate roentgenolo ic technigues

34 Vawvvurs Acovt (spealy deformuty af any) ~Artne vhal
s 13 most coumonty obsened as a part of yhewmate endocrdits
though bictenial endacarditss and ssphilis also may 1 olve the valsulwr
structure *

The process may be erther acute or chramie the differentiaion bemg
chiefly on the basis of the duration of the mllammntion. Chronic acive
valuufins imphies contmued actnty of the infection withia the vahve
aner a lone pertod of ume the exact durition not bewng prescribed

Acute theumatic vabwulitis 15 one of the commonest lesions en
countered 1 the heart in rheom ttic fever 18 1s then nsualhy pareaf 1
pancardutis n which the myocardm endocardum valves and pen
crdium are mmohed ¢

Both the endocardium and the supporting, tissues of the valves are
tected  The valve most commonly mvohed 15 the mytra) less often
the aortic and occasionally the tncuspid and pulmonary salyes

In the acute stae of rheumatic salvulis the changes arc not ot
sufficient degree to cause defomnty of the vahe orifice or dvsfuntuon
of the valic The assocrated anocarditis together wutlt the acute
milummatory changes i the ring portion of the valic howeser may
produce dilitation of the valve ning wath resultant sabul i mcompe
tency and entargement of the hieart Thus 2t best the diagnoss of acute
thewmatic sabuliis 15 30 nferentat diahosts wade from certun
physical signs which may have various ¢yuses and which m dispper
with the acute stage 1F they persist we may conclude that valsular
deformuty has developed

feute aett ¢ mmbial vah ubits my be suspecied i the presence of 2
svstohe murmur uswally blowtug 1w character 1nd Jocihzed At the
cardiac apex Occasionally especilly 1n children

e a tranwent low
puched middastolic murtur of uaktown cause may be heard 1 the
pal aiea

w0 v anl nacine
refers to e
i i be \: ]anl healed 2pply to &} ¢ ynate r‘.fcaluudx(cgm arent dewe
w g W the large mmber of € nes alfet
(g e ke teted and the s milanty of the s gns
1 hoone 2 dagn s of Jancirdics mu T atwass 16 ¢ n
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of orthopner Murmurs rucly contubute to the dingnosis of this
v dvular defornuty since 1 1s difficult or impossible to distingush then
from the murmurs of mitrl stenosis ind sufficiency which are almost
wnvariably present n these patients

Signs of tricusprd valve disease
Cy mosis often combined wath scterns
Distended neck verns which my show unusutlly muked pulsitions
Orthopnen 1s 1are
Atril fibrillrtion 1s frequent
Lnlarged liver which may show unusually marked pulsations
Recurrent asciees
Roentcnologic exummtion will show enlirgement of the night
wrnum ind vuespected!s clear pubmonary fields
Rught aws deviation of QRS 1s conmmon

Stgns suggesting tricuspnd msufficrency
Systolic pulsttion of the cervical veimns and often of the veins of the
extremities
Systolic expansile pulsation of the Inver

Signs suggesting trcuspid stenosis
Torceful presystolic pulsition of the neck vems
Lxpansile pulsiuon of the Iner preceding che radid pulse
Ascites with mimim il edemn of the legs

33 VaInuLar Screrosts (speaify valve affected) —By tlus term 1s
mennt myvolsement and deformity of 1 vabve by arteriosclerosts or other
degeneritne processes In the more whinced stige calaficauon 1s
present The oruc and mitral salves are most commonly affected
Occasionally the rings of these v 1lves are 1lso mvolsed  producing rigid
collar like lestons

The mutral leaflets especially the antertor one e often calcified
but smee only portions of the leflets are myohed function usualy 1s
not disturbed The conditton my be suspected chintcally m the pres
ence of 1 Toud harsh or musical systolic murmur an the preal wren
with or without 1 palpable thrill

In cderly subjects the 1ortic valve my be sclerotic calafied and
deformed the mutral salve frequently remunming normal Tlns ma
result 1 stenosts of the onfice with or without 1wosufficiency of the
valve The physical signs of ruc stenosts ortie tsufficiency o1 both
mny be present It s often 1mpossible to deade whether the catafice



!
ANATOMICAL 1

2 previous wfarction are present Persistent abnarmal 57 elevy
] o 1 the standard ynd chest feads 1 not nacommon

37 Arrortts oF Heart ~This condiion 1s assocrued with chirome
5 wastng diseases and 15 of no chinical importance Usidly the dagnoss
~ sTnie onky M necTopsy

38 ConGEntTAL AnOwAIY OF HiaRT oR Creat Vissrus (specily
Yesion 1f possttite) ~Certnn congemitnd carhovascutar womabed e
ensdy duagnosed by 4 carcful andisis of the hustory physical signs
oentgenoloyic and electrocardiographic studies Other cuses wath e
Tormatons which tre wsutily muitiple may need further sdy by m e
candwmaphy, cuding cubetenrmion et Not ol of the congenital
anomaties are considered 1y thas text These not spectfic ds mentioned

mw b filed under the above ttle as may alsa those that are undry,
nosed

A hos Granomie Crove

Al ANFURYSM OF SNUS OF yausanva conernIrat —Caased by »
werkiess m the sorue septum usully at the base of the right sinus ol
Vabsalv o [t asually o recogrived only after the ancurysm has ruptared
wio the nght atnum or ventricdde with sudden onset of hiewt pun
and dsspuea and proresstve 1 bt heart Lulure without oy mosns

St ns

Sudden wppearance of continnous lawd murwar with diastolic tecen
tuation wnd thradt i the third and founth left mtercostal spaces
Raentgenoeriphue demonstratton of progressine incterse m size of
the rr e wum or ventridde Occasionlly the aneutysm may he
demonstrited by angiacirdiography before 11 has ruptured

L2 AGRTIC WG BOUME ADWIC ARCI—Persistence of both the
aght ind the leit fourth br actinal arches These 1oruc archics youn
posteniorly 1o forns the descendiug aoria thereby enarching the trachea
and usually also the esaphagus Svmptoms may be absent of the sascul ir
T, lns itge enow,h not to encrowch upon the enclosed trachen nd
esophais but of 31 25 small respiratory du

stress o
Sont vsphagia are
Signs

1€ vascul
QE vascular vin gy smll) Increased respirations with suprasternat
and imereostal retractions
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In the presence of acute active aortic valvulitis 1 lugh preched dias
tolic murmur like that of nortic msufficiency may occur This murniur
lso 1 often of trmsitory niture nd 1s more Iikely to occur 1 children

In the presence of chronic active valvulitis progressive bl de
formity of permanent nature usually occurs The murmurs described
wove become permanent and assume the chirncteristics mentioned
under Valvular Deformity

In most stances of active theum e valvulins cluncal mumfesta
tions of disease of other cirdine tissues will be present especilly those
due to mflimmrton of the myocirdium  (See Myocarditis Acute}
There 1lso will be evidence of 1ctsity of the etiologic [1ctor

Signs
The appe irince of 1 murmur or murmurs systolic or drastohc 1t the
2pex or aoruc arenr durtng the course of rheumatic fever
Shight or moderate enlargement of the heart
Eudence of 1ctive myocardits or pertearditis

35 Vanvuims INnsainr (speaify deformty 1f 1ny) —Recovery from
acute yvalvubitis may occasionally be complete ind nithout deformty
usully there 1s localized or extensive scirring

The diagnosis of healed valvulitss 1s based on finding the signs of
valvular deformity without evidence of 1ctinaty of the etiologic factor

DISEASLS OI' MYOCARDIUM
(Including Conducton System 1nd Heart 1s 1 Whole)

36 Ancurysat or HEar1 (speafy locavon) —This lesion usunlly 1s
the result of myocirdial mfirction The 2pical portion of the left ven
tricle 1s most commonly affected (See Pathological Section) The dig
nosis ts based upon physieal signs and roentgenographic findings uded
by 2 history of previous infarciion There are no hrwteristic symp

toms

Signs

ZAlmormﬂ precordinl systolic pulsatien mesnl to ind ihove the apex
impulse may be obsers ed m marked cases

Tunt heart sounds 1t the apex

Tluoroscopic finding ol 1 locilized bulse usually with svstohic ex
panston Sometimes 1lso the distolic movement will be opposite to
that of the remainder of the ventriculr outline

arcteristic except when features suggestn,
Tlectrocardiogrim not ch p 1
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The brnches of the aara gren off Abore and those gen off belaw llhc
constncnon The lesion 1s found more {requently m males Develop
ment1s norwal The complenton is usunfly flond

Mns

FHeart 15 usually entarged

Sustolie munmurs espeatally at the Dase of the heart m the ymer
stypalar regons and w Lath malhe

Thnils may be felt in the sune reas

Pulsations of the distended vesscls of the cofl it arcultion mas
be felt

Absent or dimmshed femort pulsivons

1 food pressure lngher i upper extremities thn s laner

Rotnigraotogic exanmnation may show Stgzht ar wodcrue lelt
emricutar enfargement dilated ascendin., 10111 with small rortie
Luoh poorly viswabized descending orta notchun, tong Jower
margms of nibs (not commony present biefore pubery)

(Fig 23 A T € of the Roentgenologreal dection)

An_ocndiography mav locate the stenotic segment and indicare ns
auent and length It mav indicite whether postsienotic yorne
il st tiont 15 present of whether the left subicl win aniery 15
softed md demonstrate the collatertt artern) anastomoses

{Tig 33 D ol the Rowntenological Sectiony

A & pr<TROCARDIA - Due 10 3 developmentat anomaly 1n which the
privune caridsac Yoop 15 resersed The heart hes wthe nght thest wath
the e patnuing 1o the right a mtvoer suage of the vorn posimon
of the hewrt Dextraardit s wsualle accomp ined by situs imsersus of
stmay be accompimed by grase eardine lestons

S ns (i ancompheated dextrocardia)
Asvmptomatic

Spex thrust seen and felt i fourth or fifth right imercastal spaces
eart sowmds heard berer aver night chese

Eicciror irdiograns shows am insexsion of alt deflections in Lead § w 1th
Lend 1 resembling Lead N1 and viee versa

Roumgenogriphue exanunacon shows a 1eversed picture ol the
heart with the spex 1o the night

L4 DILATATION o 11 Lo
NARY ARTFRY {PRIVIARYY -
taentiawd from the § T da . ey b 8

ol the put
by the Lact that the pulmonic second sound 15 y e

accentuated and that on
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Brassy cough with strudor

Dysphagin

Rocentgenologic examimation shows 1 wide mediastinal shadow

Angrocirdhography will revenl the vessels conceined 1 the constric
tion

A 3 A\ORTIC sTINOSIS —A congemital thickening of the aortic vilves 15
present Ihe symptoms usually are mimmal although occrsionally
syncope or sudden death my occur Subncute bicteral endocnditn s
a common complicition

Signs
As deseribed for - Aortic Stenosts (See under Vilvulwr Deformity)

A 1 preusim wornue varva — s leston has no chiarctenssuc clim
cil stgns It may be suspected m the presence of i mfectve endorr
ditis of the ortic valve when cses of wequued valvulr disease en be
excluded It should 1lso be suspected when an wotie distolic mumur
1s found 1 otherwise norml young mdniduil with ne, wive rheu
matie history or in 1 pruent with cowretation of the o

A 5 (oARCTATION 0T v0RTA =My be ot the infanule or wdult type

(1) Infantile type ~There 15 1 diffuse narrowmg ol the sstlumus of
the rortu hetween the ongin of the left subclnian wtay md the
ductus arteriosus The nartowing se muy mvohve the Icft subclnvaan
md occrsionlly the left caroud wrtery The ductus artcriosus remuuns
puent so that blood from the pulmonary artcry pisses mto the worte
beyond the narrowing The mlmule type 1s raire ind difficult to ding,
nose ind 1s usually fual as an wsohited lesion ft s mpottne to recog
tuze 1t bee wise stirgery may be helptul

Signs
Slight cynosis n lower extremiues while ductus remuins open

A weak pulse m lower extrenuties
Angrocirdiography muy show opiaty withwn the ductus arteriosus
ind the descending ot belore the filling of the left venude

nd roruc mch

(9) Adult type —There 15 1 locilized constricuon of the rort1 usuallhy
beyond the origin of the left subcltvian uters and at or near the imser
ttan of the ductus artertosus The ductus arteriosus closes nornially
so that there 1s 2 resulting compensatory coliater il carcultion between
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Roentzenographic demonstrition of potmal heart nize it h;r;h\f:‘l‘
e vn iy progesne Jedt
vent tmimons by mpd !
‘lmm\‘ :“;‘“"W] and hed ampl of left sentrcular
ricnlay
pulsivons

o

A T1 PLLMONARY VFINS ALL DRATN INTO RIGHT ATRIUM —~The sans
empty enther directly or through the coronary sinus to the nght am\‘n\i\
or devioushy throuh a persistent Teft superior vena cava ind = felt
innommnate \ein 1nto the right superior venm1 e The left atrsum el
\entricle are smafl as they can only recene blood throw b an
septat defect Lafe 15 dependent npon adegante sitevchnge of bload
from night to left through such 1 defect
Sgns

Heart sre norml ak itk showing progressue rapid enlarpement

af the nght side

Tlood pressure uswally low

Owygen content of biood m the right atrim s wdentical wath that m

the artersal curculation

Heart farlure esenwally develops

A 12 PLTMONARY VEINS FNTERING RICHT ATRIUM OR SUPFRIOR $FN1
£4vs ~One or more 1emns may be imohed the remamder drmng o
the left atrum White e 1 side of the heart rereaves more blond

and the left side less Qran notmal these 15 bittle abviows change »»
the Greutation

Signs

Roentgenologic examintion may show dilatation of the supenoy

tena (w3 2 promuent pulmonary artery wd entargemant of the
right atrum

The !

vems may be & ted by anjsoc ardiogr iphy
Catheterised blood simple 1om ngin wtrium will show igher oxy
gen cantent than expected

A 1S pLLvoNe sTRNOYS 1sOLATER ~May be vabaular or snfunds
bular w type In the 1 thular O pe there 15 fusion of the three seom
Tunr cusps which form o dphragm or cone shaped dome A small
apurture 1 thes Jeads 1o the post stenotic difated pulmounry artery In
he miundibular npe the pulmonary conus 15 tnvoled There 1s an
wwrestan the aevelunion of the bulbus cordis sa that the night vemnde
15 draded by 2 uscutar mdge mto 2 man chamber and an infund:

bular one leading 1o the pulmanary arery '
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crdiac catheterizition the systolic pressure 15 not eles ated 1n the night
sentricle but 1s lugher than in the pulmonary artery The diagnosis
of this condition depends on the exclusion of pulmonic or infundibular
stenosis by cardiac catheterizrtion

Signs

Hoarsh systolic murmur best heard i the second left intercostal space

Systolic thrll best felt 1n this arer

Pulmonary second sound 1s mcretsed

Elcctrocardtogrim shows the features commonly found with right
ventricular hypertrophy

Circulation time normal

On cardiac catheterizatton the systolic pressure m the right ventricle
1s not elesated but 1s greater than i the pulmonary artery

On roentgenologic exymination there 1s pulmonary artery diltation
without right ventricular enlargement

Angrocardiogriphy shows the varntions in the degree and extent of
the dilatation of the pulmonary treery and ats branches

A 8 IPIRTROFHY OF MEART CONGENITAL —Massive enlurgement of
the heart present 1t birth not ssoctated with other cardiac anomnlies
The condition 1s fatal tn early months of Itfe

Signs
Dyspnet
T-unt heart sounds
Roentgenalogic e tdence of marked general enlargement of et

A 9 mvrori sty oF AORTA —A developmental arrest 1n the normtl
growth of the aortn rarely found 15 n 1solted lesion More commanly
1t 15 secondary to an anomAly m which the blood flow to the nort11s de
creased s tral septal defect or rortic stenosis

A 10 LTFT CORONARY ARTFRY ARIING TROM PUIMONARY ARTIRY —
These patients may be asymptomatic for the first fess monthsof Iife md
then usutlly show progressive signs and svmptoms of left ventriculwr
falure Death usually occurs before the 6th month but rrely there may

be 1 normal spn of life

Signs
g}:'.Icczmmrdmgmm may show nersion of T wnies 1 Leads § and J1

and m precordial leds over the Ieft ventricle
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the leht pressre My e caused By the higamentum arteriasunt or by
3 lefy subxiwian artery ansing from the feft woruic root Usually thie
+ 1seutar ring so formed 15 wide enough not to cause symptoms but if
<l 1t may encroich wpon the enclosd wchea of esaphagus or hoth
cansing s1,ns of compression These cases show a tendengy to puimon
vy infections khey often have a brassy co 1 h with stridor nd ocea
stonally have dysphagta

Signs
zRoemgenologlc eximimation reseals an aottic knob an the nght
There 15 displrcer of the esopt and less Trequently of the
trachen to the left and antersorly (Fig 31 of the Koentgenological
Section)
Angocudiogr iphy Rielps 1o visatize the position of the vorta

A 15 susaortic sTENOsts —Due to n arrest 10 the imolouon of the
Buibus cordis o shelf of fibrous tissue persists wwrewchun,, bhelow the
rortie valves The lesion 1s found mare frequantly sn males The symp

tonss are minimal Subacute bactertal endocarding 15 a common tomph
cation

Signs

s descriied for  Aorue Stenovis  (dee under Valwulir Deform
) exeeqe ehat die aorue second sound s not duntnshed

o rocardio raphy may show parrowin,, of the wthian poruon of
the left veninde

V16 RICESTID VALVFS 1N ANOVALOLS POSITION -Tlie posterior lenf
fctss displired downward into the nght ventnicle  (Ebstem s dhisease)
Racht andd entar,oment »s present and tricuspsd nsufficiency appears
ternimily These patients e often sympromate hut dyspaes and

prpitwon wd even sudden death mny occur \rrhsthmias and nght
Nensniendar Bnvperrophy are frequent

B Porragiatts Crvanomic Group
(Cranost tardive)

Anomahies of the atrial
sepum are the most commo
but kesions found 10 he 2dul " congemint

. t’ “ ATRIAL SPREAL breect ~Tlus Tesion constrtutes 3 fudure w the
evelopment of the atnal septum i usuafly partial 1mvalving the
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Cynnosss 1s absent until conestive fulure supersenes except when
the forten ovale 15 not completely serded  1lus aifows 2 mghtleft
shunt and m1y cse slight cynosis

Signs

There may be unusml prommence of the Iett antertor chest due
to hypertraphy of the right ventricle

Har bsystoltc murmur best hend m the 2nd left mtercostl space

Systohc thrsll best felt 1 the 2nd left itercostal space

Pulitonary second sound mvy be normal or decietsed

T'lectrocardiogrun shows the features commonly found with right
ventriculr lnpertrophy sometimes right hundle branch block

Circulttion time normnl

On cudrc catheteriaation the systolie pressurc m the nght ventricle
15 elevated and that in the pulmonary artery 1s derrensed

Rocntgenologic examination revenls right yventncudar wd night nnal
enlarpement v except with mfundibular stenosis dilttion of
the pulmonary conus The hranches of the pulmonary artery are
smll so tha the lung fields ar¢ unusunlly dear

On mgiocwrdiography the site of stenosis m1y be demonstrated

A 11 RICHT AORTIC ARCH — \ persistence of the fourth night branclual
arch to form the 1ertic arch on the right with atraphy ol the fourth
Ieft brinch The three mun vessels grven off the arch are the mirror
nunge of the normal

The 1orta (1) may descend on the night of the spinal colmmn or
(2) 1t my cross abruptly behind the esophigus 1o deseend i ats usual
position on the Ieft

(1) Right aortic arch with aorta descending on right —There are no
svmptoms

Signs
[’;{ocr\lgm\alnqlc evimination n the postero anterion posiuon shous
the rortic knob to the i ht of the sternum
1 s may be visuhized 15 1 denser shadow within that of the supenion
vent et
Tn the left amtestor ablique position the anterior aspect of the
esaphigus 15 mndented by the voria
With aingestion of binum the right margm of the csophgus 1s seen
to be indented by the rortic arch
(2) Raght aortic arch with left descending aorta — Alter forming the
arch on the niyht the o1ty cunes Abrupthy belund the csophagus 1o
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28 of
of the st wtrium from the left my be demonstrated (b1 28 of
Raentgenalagical Section)

Axyoen cgmucn:u( the blood 1 the nght atrinh s greaer ¢han i the
SUpCTIOr Vena cava

B 9 roMBINED ATRIAL AND VENTRICULAR SEPTAL DFTYCTS {persistent
amoventrculans communisy —This 15 due to an carly arrest '“g \:\c
desclopment of both the atrial and sentricular septa Bee msc‘ of ‘\m
vesulting defect the fused leafiets of the mumt Ml mongud sahes
form a single atrsoventnicular salve harely the defeet my be so hage
that a gingle atrum and s, le wentncle are presant {gor Infocutare)
The shunt 13 predominintdy from left 10 night depentin, upos which
chamber has the iugher pressure

Signs
Oxygen saturation of artertal blood 1s low
Chanoss 15 muumal
Systalic murmur and thrill 2t thard md fourth teft sntercostal spares
10 the left of the sternum
Oxigen content hugher in right rum than 1 superior ven £nva

Roentgenologic examingtion shows progressive but moderate enlirge
ment of the tight atnum and ventnele

T 3 paTFVT DIOTUS aRTERIOSOS — A persistence of the fetal shunt
betwecn the pulmonary artery and the aorta yoiung the lawer besod
the ongin of the leit subclanian artery Onc of the most common con

gennal herrt lestons Found more Trequenthy an famales € rowth 1
vetarded 1f the paency »s Yarge

Srgns

The tpieal murmur u continuons Taesly wath ssstohic wecenturtion

It s heard best at the 2nd lelt mtercostal space and 15 trmaned
to the vessels of the nech

In rare cases the distolic component may be abisent

There 1s often a systolic thrill best felt 1 the 2ad left imicreastal
space

Drastalic blood pressure 1s Tow with incre

1sed pulse pressure
Roumgenolo,s .

t¢ exatunation usualls shows promunence of the pul
Wonary wery sepment The bt ranches of the pulmonry
axtery ww be dilared and pubsations of ncrersed mphitude ni

B noted Lkt wd maght semnieutar enfargement may e prese m)’
tut often 1 not. (Fig 323 Roentgenalogseal Section )
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cephilic (upper) part of the septum or the bistl pare (persistent ostium
primum) In the Intter ¢rse the base of the opering 1s formed by the
tricuspid and mutral valves If the atrd defect 1s complete 1t produces
cor tralocultre bientriculare Free commumicanon exists between the
At with 1 left to night shunt oceurring s long s the ledt anal
pressure 1s greater than the right Hypertrophy of the nght side of
the heart and dilrtition of the pulmonary artery and ats branches
occur A reversal of blood flow with resultrnt venous artertl shunt
appeus durmg physical stran and with night ventriculr fulure

The condition 15 more frequent in females The haibitus 15 frul
Lung fectons and rheumatic carditts are common  Awnl fibrilla
tton 1s not rare in older patients Atrinl septal defect 1s frequently asso
ated with 4 stenosis of the mitral valve wlich may be congemtal or
an cquired rheumatc lesion This combination 1s called the Lutem
bacher syndrome

Subncute bactertil endocarditis 1s rare with this lesion

Signs

Trnsitory cynosis appening ter physieal strun

Development of ¢yanosis m 1 prestously acynotic mndmidunl

Pulinonic sceond sound 1s loud and ringing

Inconstant systolic murmur heard tn the 2nd and 3rd intercostt!
spces to the Ieft of the sternum (4th and 5th spaces with perststent
ostium pumuny)

A low pitched rumbling drstolic murmn of varmble intensity my
be herd at the apex (Lutembacher syndrome)

An inconstant systolte thril may be felt near the sternum

Lnlarged heart

Low blood pressure with small pulse pressure

Llectroc wrchog raphic signs of moderate righe s devition in ipolar
limb leads with Inrge R or R wnes in piecordrl lads from the
right side of the beart Ryght bundle brandh block 15 common
High sharph perked P waves in Leads 11 and UJ

Roentgenologic examination may show marked enlirgement of
the right Atrmm and ventricle with prominent and ntarkedhy
dilated pulmonary artery and biwnches The left sentricle s
normal sized or small the aorta commonly 1s hypoplwstic The lelt
atrrum m1y not be gretty enlwged even with comeident matril
stenosts Increased amplitude of ular pulsagons mny be present
(fig 29 Roentgenological Section)

On angiocrdiography the oprque substance 1t times may pass 1
wedi wtely from the right to the Icft atrium Rarely reopacificition
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Electrocardiogr sm shoss marked nght ventreuir T pertsophy pat
Rlnir:lgeuo\uglc Jemonstrauion of marked nght ventnoulay and atrial
largement § P y artery and dilated superior
sena cava The smalf left ventricle may fe wdenufied n the left
antersor oblique positions The small aortic arch may bx demon
strated m oblique views

€ 2 rsewenerr conprtex —Thetortass dextraposed and oy er rides
a high ventricnlar septl defect thus receintn, blood from both ven
wnicles The pulmon iy areery 15 wsually norm i 1n size thou i i may b
large The nght yemmele 15 uswatly by pestrophued

Signs
g[’cmsmm cyanosis usually appers 3t puberty
Clubbing of fingers may appear later
Ocewonal fiemoptysis
Heart size pormnl o shightly ¢nlarged
Pulmonic sceond sound usnaily accentnated
Tond systohie munmy orer pudmeonme ared
Sustolic tholl over pulmonic area oF somewhat lower
Circulstion ume 15 abnormally short
Roentgenolomc examintion usuilly reveals a heart of normal siee
chough there may be night sentricular enlargement with rounding
and elevation of the apex The pulmonary artery and ns branches
are wsually dilared and there 15 increased pulsanon of the hilar
sessels The vascularuy of the lungs usually 1s tncreased
Anocardiography shows simultaneous filling of the pulmonary
arfery and aora (Fip 30 of the Roentgenological Section)
The dssuncton hetween this condition and the tetrlory of Fallot
with post stenotic pulmonary antery diatation can be made only
by the demonstration of significant pressurc differences betseen

the night veraniecle and the pulmonary anery on cardiag cathetersza
tion 1 the latter canditian,

C 5 PFRSISTENT TRY \cts ARTERIOSUS —Due 1o Iulure 1t devclopment
of the ~oruc pulmonary septum a single common great tessel aver
ndes 1 hich sentnanl e septal defeet and recenes biood from both
sentricles 1o supply the greater and abso the lesser arculaven Th
Tunps are supphied by blood either {1y through puimonary art y
branches ynen oft from the truncus ;mmosush T (2) 1 b
bronchii artertes oF @) dhrongh the
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Oxygen content of the blood 15 lugher 1 the pulinonary artery than
m the right ventricle

B % PATENT FORAMIN OVALT (persistent ostium secundum) —Al
though functionally closed soon nfter birth by a valve which lics on the
left side of the anal septum  the forimen ovale may remun open
anatomicilly and not be considered n 1nomaly When howeser pres
sure in the night atrium becomes greater than that i the left the vile
1s forced open and 1 night to left shunt takes plice Cyinosis may
appe it sf suflicient blood passes into the left itrium Paradonical emboh
may occur under these conditions

B 5 wvinmicurar seerat bireet (maldie de Roger) —An opening
m the ventriculir septum usyally small ain si2¢ and newr the bsal pare
of the septum {f the defect should be Irge 1 thns situntion the pul
monary rtery m1y be dilied The condition 1s asymptomatic

Signs

Loud hash often ngh pitched systohe murmur best heard i the
third 1nd fourth lelt intercostal spice near the steinum It often
15 not widcly transmitted

Tlectrocardiogrim s usiilly normal but may show evidence of nght
ventricular Iy pertrophy

The roentgenologic \ppermce 1s not charictenstic it m1y be nor
mal or the i he ventricle may be enlirged wnd the pulmoniry
arterv dilated

Angiocn diography occasionnlly my demonstrate reopacificyuon of
the righit ventricle

C CGyavotic Crour

C 1 AORTIC ATRESIA OR STINosts —Lelt ventricle 1s underdeveloped
Wwath this lesion patency of the ductus artetiosus ind atrnl septal
defect are essential for completion of the arculruan

Signs
Marked cyanosis
Marked dyspnet
Second sound at base not reduphicated
Tulse 1 upper nd lower taremties small and equal on the two

sudes
Low blood pressure
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anteropostertor position with no enfrgement of the nhe
sentricle 1n the left anterior oblique There 1s marhed Wl
congestion

C 5 TrTRALOCY OF FALLOT ~Pulmonic or wlundibular stenoss com
bined with destraposition of the rorty ventncular septit defect and
nght sentricular hypertrophy constitutes the tetrilogy of Fallot a
night ~ortic arch 1s often found with this condition

Signs
Toor deselopment 1s the rule
Promunence of the left antertor chest
Cluldren frequently assume the squattin, posttion
\farked cvanosts uniform and persistent wicre sed Uy exereise
Arterial thromly may occur
Dispnea on shght exertson
Clubbing of fingers and tacs
Heart usually of normal size
Systohte murmur and thill usuilly over pulmonie arer m chuldren
In adults usually below tlus rea
Folycythenua 1s present
Che arrculation time 15 shortened
Roentgenologic examination may reveal enlargement with rounding
and elevauion of the apex and a concwne or nconspreuous et
monary artery segment The il branches of the pulmonary
artery we narrosed and the vasculanty of the lun, fickh deereased
There mav be a normal or a ddated pulmonary artery and
branches wiuth normal pulsavtons and the night ventrzcle may not
be demonstribly enlarged The presence of 1 1 Bt or lelt soruc
arch can be estiblished by the charactersstic displacement of the
esophagus
Angiocardiogryphy reveals simultancous opacificatian of the sight
Legree of she stenoms e o stant Ocewsionilly he site and
¥ be demomstraterd The str¢ and location
of vessels which might be utilized for nstomiosts oft
Aearly seen (Tyg s often are

o=
. 27 of the Roc ntgenolo.ical Section )
lecucacardiogeam ss consistent with mrked

o Tl ventrientar bsper
Oxygen saturation of the art
e by o erial blood &5 fow ard 15 furpfe e
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Signs

Cytnosis and dyspner may be shght if pulmonary artery branches
are ginen off the truncus artcriosus but are marked if the arcula
tion to the luns 1s through the bronchial arterzes

Clubbing 1s present

The heart 1s enlrged

Sccond sound at the base 1s not reecentunted

Systolic murmur and thrill loudest 1t the pulmonic area

Rocentgenologic eximimition shows absence of the pulmonary artery
contour nd greatly enlirged night ventricle and right atrium

In the left wnterior oblique position the npper horizontal murgn of
the night atrium makes an abrupt ngle with the ascendig norta

C { SINCLT VENTRICLF WITH RUDIMINTARY OUTLFT CHANMBFR (cor
triloculare buatr ttum) —An c urly arrest 1n the desclopment of the heart
i which both the common ventricle wnd the bulbus cordss persist The
Intter 15 1 rudunentary chamber from which one or both great vessels
muy nse or the great vessels may be transposed  Varions combimuons
of nortic and pulmonnry artery diliwtation or nirtowing may occur
depending upon the onigi of exch rom the connmon ventricle or the
rudimentiry chaimber

Signs
IIcart size normal at brrth showing gradual enlugement
Murmurs usunlly ire not present
Oxygen suuration of rtertal blood 1s decreised whether or not
cynosts 15 visthle
Ilectroc udiogrun miy show prcdomunm S wune in Lews 1 11
and 11T
Rocntgenologic examinaton may indicite moder e though progres
sive cardiic enl Irgement tn SuCLCssIve roentgLno,rums
(1) When pulmonary artery avises fromt sudimentary chamber
Signs
Cynosss 1s mtense
Roentgenoloic cxmmmation shows no prommence of the pul
monry conus wd the pulmonary window 1s cler m the left
anterior ablique position
(2) When great vessels are ansposed aorta ansing from 1udunen
tary chamber, pulmonary artery from common clamber
Signs

Cynnosts 1bsent
Roentgenologic eximimation shows dilated pulmonary canus
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49 TyeeneraTioN OF S[OCARDIUM {specify tanety l!lf)ox.(::l:;?‘;
EHeart muscle 15 susceptibie to toxms of bactenal chienneal me o
or segetable onfn Tarenchyniitous degencrition mav ‘D(?w‘c "N
phod tever searley fever Wiphthena and tdwooss 1o the latter
cuses there may be an inflimmatery reaction Wfso Mneril ]unst)u\(
espeaially amsenic and phosphorus may ciuse severe degeneration o

Tt muscle

‘he\}\‘\::\\:: both pramary and sceondrry may cause fatty degeneruion
Devencration of the heart muscle may Tesult fron sn invasion of the
myocardiam by an snflammcory process A parenchymatous degenera
ton with disseminated patchy replacemnem Sbross nry be camsed by
protacted ar recurrent myocardial sschemia as 1 result of coronan
arterrosclerons with bleod flow msufficent for the [unctional reguite
ments of the heart muscle

The diagnons s tsually made only 3t nectopsy bt should be sus

pected chinteally 1o the presence of any of the aloremantioned ctio
{ogcal agents

Signx
Stnus tachyveardia
Abnormal thythms
Taintness or sharp qualny of the first heart sound
Systalte murmur at the cardiac apes
Enlargement of the heart
Fridence ot cardiac insufiaency

Blectrocardiogram may show, ak s such s low vpltage shal
fow or imerted T wares or defecuve conduction

A8 EntsroenEnt oF Hrawy (chambers i oh ed may be specified) ~
Tthis may be due o hypertrophy of the muscle ar didatation of the
chambers 1t 15 usualiv duc to @ combuton of both though one or
the other wav predonunate Enlar, ement my be catsed by canduttang
within the hearr spel gy valie

ac deformities myotardal degeneration
or prolotiged Jbnormal hsthms or by consticatiana] disorders suck

48 artera) M pertension suvere anenna hyperthyrowhism or berbers
\ combunatian of causes 15 ofien present mn a single indinidugl

Signs
\pex beat forceful and covers 5 hrger agea thn wormal 1 may be
shifted to the Yedr or downuaed
Yrew of cardiac duliness incrensed 1 evient

Increased
iy »12¢ ol hewrt on reengenologie EXAMMNAUON  Sinee sliole
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b TRANSPOSITION OF GRIAT VISSELS COMPIFTT OR PARTIAL —The
pulmonary artery hies belund the 1orta and anses from the Jelt ven
tricle while the sort anses from the ri it ventricle In other cises only
anc vessel my e n abnormal onigin "The dur stion of life depends
on associited lesions, but 15 usually short

Signs

Cynosis progressively mieresing during the first weeks of hie

Dyspnca marked

Hert size normal at barth  progressevely increasing

Heart fulure appears 1t an early age

Roentgenologic examination may reveal 1 narrow great sessel pedicle
m the ' A view Absence of the pulmonary arc w the P A view 18
simficant There 15 progressise mereise m size of the right ven
tricle wnd right atrium with increasing age

Angiocirdiogriphy may sncicte the vbrormal route of the blood
flow In the lateral view the ascending aorta can be demonstrated
to lig antenor to the pulmonary artery

C 7 TRIGUSPID STIAOSIS OrR ATRFSIA  (pscudo triloculare) —A con
genitl womnly duc to malposinon d irregular unton of those parts
of the cardre septr divding the nntral {rom the tricuspid ostum
(Abbott) Defective development of the night sentricle and pulmonary
artery are 1lw iys present wnd unless blood can flow through an wrial
septal defect and a patent ductns arteniosus the lesion 1s incompanble
with life

Signs

Cymosis persistent wndd of even distribunon

Tulsation of the normal sized ltver 1f the atrral delect s small

Swvstolic murmur occasion tlly present

Tlectrocardiogrim usually shows left was deviavon of the QRS

Rocatgenologic examination should demaastrate 1 smll right ven
tnicdle an enlarged left ventricle absence of the pulmonary arc
m the posteroantertor positton 2 clewr space benenth the aotic
arch 1n the left anterior oblique position Absence of (orward con
vexaty of the pght vanncle 1s hiarweteristic

Aug(ocardxography demonstrates the flow from the right to the left
atrum  the nipht ventucics poorly fitled 1fac i 1 e pulmortiry
artery usually fills from the ~orta by way of a patcat ductus

arterlosus
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On roent,enolopt EXanIMaton enlirgement of the carduic sithon
ette with general enlargement Enlarpement of sndisuduil cham
bers may be recogmuzed by an merersed comsesity of the pcnphnm\
horder of the aliected ehamber

The electrocardiogram mu show sigmficant feuures especnlty in
the chest Jeads In the presence of marked nght ventreular Iy per
trophy leads from the right sule of the precordimim may present
prominent R or R wdies and Jate mmmsicond deflectians s
cated accastanaltly with sl Q wnes wd diphasic or mverted T
waves In leads from the left side of the precorehium surdll R waves
may be assoctated with deep S waves In unepalar Yends from the
night arm Yarge K deflecuions may be present

1n left ventricular Iypertraphy lends from the night side of the pre
cordum show deep S waves and targe upnght T waes R deflec
tions may be absent Leads from the Teft side present hugh Rownes
and late tunsasccord deflectians often ssoctated with @ wines of
conspreuctis amp the ST seg are often dey { 1nd
the T wases may be diphasic or imverted

Hypertropl of the night atrinn may be wsovated with wnereased
solta e of Pin Leads 11 apd 111

Hypertrophy of the left atruom may be asiociated with a broad and
sharply notched P ware ol mnereased duration wnd perbups also
of wereased valtage

AMarked tentrcular npertrophy 1s often assocrnred with bugh valtage
w the brpolar leads and increased duravton (1 to 012 sec) of
QRS These feawutes are more often obseried with left than with
right sentricufar hypertrophy  Left sentrienlar hypertrophy s
vsudly assocrated with left wus deviation of QRS nd nght sen
tricnlar hapertrophy usually with nght wis deviation  These
feavures do ot atw s accompany Wypesstophy and further axis

deviation of QRS 1s often ofnerved 1n the absence of sentneular
bypertrophy

Axss devsation my be asent even though sentnaiar hypertrophy
1 present. Rarely it mav show the reverse of the expected direction

so that nght ventricular hypercrophy may be assocrated with felt

vas devivon and del sentricular hypertroph ' L
pertropl

) Y, Phy with tight axis

d(n !:Ar;\ INFTRATION 0F HFART -In obese mdividuals excessne
posits of adipose ssue may occur among muscle Rlers or |
espeanitly of the nieht ventricle " hundles

Symptoms of cardine msuficency mav be present but are usually due
il ¥
p it
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or moderite enlirgement of indivsduil chumbers may not be de
tected by roentgen exumination ltnnted to the frontal plane exam
ntion m both oblique posttions 1s destrable obscrving the size
and form of the individual chambers *

1 Dilatation —It 1s dufficult to seprate the signs of dilatrtion from
those of hypertrophy since both condittons are commonly combined
Pure dilatation 1s infrequent and 1s usually an acute 1ffur It may be
the result of myocardial degenerition or nfecnon or anoxin wd
occurs 1s 1 response to ncrensed pressure within 1 chamber Dilatation
may mvolve one chamber or muluple chambers It 1s often accom
pnted by 2 systolic murmur due to relnsation of the mitrd or tn
cuspid ring or both The signs of dilatation will depend upon the
chamber or chambers mvolved

Signs
Apex beat usunlly bsent or werk and displaced outward
An ncreased area of mer! ed crdinc duliness may be found ats situn
tion depending upon the chamber or chambers affected
Blowing systolic murmur at the apex
Signs of cardinc wmsufficiency my be present
Roentgenological esamunation shows 1 generally enlarged cardine
silhouette when the heart s 1 whole 1s dilated Reduction in the
size of the heart may be observed after trextment When only one
or two chimbers are nffected prommnent silhouettes of these
chambers will be found
b Hj pertroply —The common causes of myocardsal hypertrophy are
artertal hypertenston valvular deformities and congenttal malforma
tions In some hypertrophied hearts the ctiology 1s unknown Hyper
trophy m2y be hnuted to one chamber or may nvolse two or more
Hypertrophy with Little dilitauon often cannot be recogmized clincally
Thus 15 especially so 1n the concentric liypertrophy of the left ventricle
due to arterial hypertension or <ortic stenosis Dilatation brings the
hypcrlroplue(l heart doser to the anterior chiest wll so s to produce
diagnostic pulsations

1
s g;:rablc heaving apex beat due to hypertrophy of the left ventricle
Systolic heaving of the precordinl 2rea ndjaccnt to the left margin
of the sternum due to hypertrophy of the right ventricle
Loud booming first heart sound
If the prediction tables of Lngerleider and Clark Tabic I or of Hodges and

able when the nt «f the
Table I are used g when
E;:‘rt:rc\ccuh the predicted measurement by as much ag 107,
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catapary flow (coronary insufficiency) due to chrome narrowing af
the lumen The precipitating frctor i such €ases lies either 0 2
temporanly meresed demand for coromrs blood flow due to pro-
tonged and vnusual effort or 1w 2 thmtushed coronaty flow due 1o
shack or severe hemorrhage or prolonged taclherrdia In patients with
typertension and marked cardite hvpertrophy the disproportion e
s een muscle mass and vascular supply may afford 1 basis for nlarc
wan withaut accfusion Other rarer causes of wmfwction are Persat
tetttis nodoss theumutie artertis thromberangaus obliterans embol
1stm and svphibis

The Tocation and extent of the infarct depend m part upon the
position and caliber of the caronary aneries supplying the aret nd m
part upon the adequacy of the collateral arculation to this aren
Infarcts may be Jocalized m the anterior And apscal portions of the
lefe ventricle and the adjicent portion of the ventniculir septum
Infarcion of the posterior and diaphragmance portions of the left
ventricle 15 also common and often includes the posterior pornen of
the septum The night ventricle 1s rirely affected Ly infarction excepr
v extension from the 1djacent septum

The extent of nfirttions varies gretly Jt s commonks confined 10
the subendocirdnl segion but may be transmural ntrmaryd ar
snbepreardial & thip Tuser of focal neerosis in the subcndocardium
may result from projon ed <nd unusual effort. hemorrha,e or shock

Hymptoms

Precordinl pun or 2 sense of pressure s ysuals present 1t 1s of
sudden anset with radiation to one or both Arms or 10 the I
It may stare while at rest or during severe effory It 15 often de
scriberd as pressing squeenng or crushing and 1s not reheved by
nirogheenn Ttas usually pralonged lasung 2 b 2 Your or fonger
At imes the pain 1s nuld or even ary pot be presest Occrsionaliy
prun may be eprgrsnc and Jow sternal and this aften s assacted
with nuser nd vamung Rarch the onset 1 wth dsapney
preordinl oppression but without patn
Simms
Weikness sweatn  collypse
Pallor with or without cynasig
tant fieart sonnds
Callop thythm.
Pertcirdial fnction rub
Crrdae arthyhia
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to comncrdunt hypertension or coronry utenoscletoss Pncnts who
we cxcesstvely obese muy die suddenly without other sions of ¢wrdiae
disese

42 Tmrosis oF Myocaromns —This term 1s emploved 1o denote the
condition 1n which the heart muscle shows diffuse fibrouc changes
aither due to artenoscleronc or dcgenm”m\c Processes or 1o cgte or
chronic inflimmation  Clingeally, 1t 35 wswally found m indiaduals
with rteriosclerosts of the coronary arteries or w those with rternl
hypertenston less frequently in those with rheumatie heare diserse or
with myocarditis due to nfections m vwhich the wyocardinl mflvmma
tion has completely healed Rarely 1t 1s found m those with syphilitic
1ortibs complicated by stenoss of the coronary ostin It may be present
without giving rise to ghs or symptoms though some degree of
wginl syndrome or of eardie msufliciency may be present The ding
nosis 1s chiefly by inference i the presence of s appraprinte ctiologreal
factor

Signs

The first heart sound may be sharp or funt

Callop rhythm

There may be 1 systolic murmur ar the 1pex

Cudire wrhythann may be present espeennfly heare block or wnd
fibrilltion or ventricular premature beats

Culrgement of the henrt may be present

The electrocardiogram may be normal or cquitocal or ntty show
wnormalities of rhythm of the QRS group or the T wre or of
urioventriculr or intrnentricular conduction  (See Liectrocurdio
praphic Section Critertn for Interpretinon )

13 Inrarct of Myocarpiust —a Atnal tnfarcteon —Modific 1tions of
the P wive and the T, wave are not wausua] i stend inlretion The
changes 1 the P whe e such s occur with disturbanees ol it
rhythm  Often the apex of P s sharplhy pomnted wmd may be of m
aewsed mphtude The T) wue may be dtered 1 v manner sumghr
to that of the ventricular ST segment 1n ventricular infarction

b Ventrecular infarction ~This lesion 1s the result of a marked
defictency 1 coronry flow senowshy aflecting the nutritton of = local
szed portion of the ventrscular myocirdinm ¥t mny be due to throm
botic or 1theromatous occlusion of 1 cotonary artery It may s occur
without thrombosis or occlusion m m rar of mathedly dunuushed
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Although foerhization of he wfaret in the hewrt can be made m 1
gross way from the electrocardiogram exact Anatoniical definstion mis
be quute iniceurate

14 \ypoarnms  ACTIVE ~Attne wvocasditts. he aaue or
uome the diffierestiation beng made rbinanh oy the s of
duraton € hromc actne myocardatss wnplies continued actiiity or fre
quent tecurrence of the cuologic fctor over 1 penod of e T
dences of anflammition 1n the hent muscle wre foumd wost frequamdy
m rheumauc feser otcasionally m fecuons discuses mcludiug sub
acute baceral cndocardiss 1n varous sepuc stites due to progenic
bacteria and 1n other fechions ancludin,, these of viril engin In
some forms of muocardins the euology 1s unknown Rheumauce fever
1s the most common cause of chronie actne myocrdins ¥ he dngnoss
1s made fargely by mference  the presence of an wppraprate cuoloy

Signs
Swus tachyeardha
Abnornal thythms
Enlargement of the heart
Systolic murmur at apex due to mitrat incompetency
Faintness or sharp quality of the first heart sound
Evidence of cardiac nsufficiency
Elecrorardiogsaplue ehiniges such as defectne wnovemnicular or

ntraventncular conduction or ST and T wave changes
Fever

Leucocytosts
Increased sedimentanon rate

4o Nraerasscor Hearr (specily type) —Primary neoplsm 15 exceed
mg!v;mmmmon and rarel diagnosed dunng Iife \etastwic neaplasm
;:E ‘e( susp;ued tn e course of malignnt tscise chewliere 1 the
3 H cariiac ssptoms oF signs develup pariicularly aral fbnd
la‘(mn or hemorthagse pertcirdial ¢ fusson Occastonilly prisary an\:)"rs
‘(“ :\;\;‘:\:’) lo“r :ec:;x:la)l'ykne‘op)hsms wising from the wall of the ytrum
Bt These s case hesgos o et o e e
- al or tricuspud stenosis
“:ZS bf, ‘::\(z:‘k(::);rz(le )resplnwn distress when mpcetum ‘m\r;‘};::
S s the ostium becomes nearly complete Tlecrroear
duu\ ges espeaatly insersion of the T waves ingd
Placement of the ST junciion md sean A,
seived in the presence of tutmiors 1n the restar m e ally ob
ventocular mvocardivm
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Basal rales or pulmonary edema or other mamfestattons of cardine
fulure
Talhing blood pressure sometumes after an imual period of clesation
Tever
Leucocy tosis
Llevated sedunentation rate
Llectrocardiographic records my revenl disturbances of rhythm nd
conduction The effccts of locl necrosis nd schemit may be
apparent 1n the QRS deflections ST segment and T wine The
particular features appearing will be influenced by the size loca
tion (spatnl and muril) ind 1ge of the leston and the degree of
wmyury
The QRS group may hne 1 low voltage n the limb leads Often
with 1 anfarct m the postero diphragmatic area 1 large or relatinely
large Q, will appear less often 1 Inrge Q, with antenior mfarction
Lend I may lso show 1 Tuge Q wave in exther cse In the precordial
extiemty and esophageal leads the QRS group may show changes of
three prinapal tipes (I} An enurcly negatine deflecion QS which
mny be notched or shirred to 2 yarable degree (this may be called the
central type QRS for 1t 15 obt uned when the electrode 1s pliced dnectly
over the center of n experimental mfarct  (2) an abnormally deep
or brond minal deflection Q followed by an R wave usuilly smaller
than normal nd occisionally also by § (this mav be called the
margmal type QRS for 1t 1s obtuned when the exploring electrode 15
placed over the margin of an expernmentnl mfaret) (3) There may be
no characteristic changes in QRS or simply 1 reduction 1n the swze ol
the R wave
The §'T junction and segment may be clevated or depressed This
displicement s usually temporary  Reciprocal deviation of the 8T
segment s usually encountered m Iewls I wnd 1Y Leid I showing
elevation wath anterior nd I ead HI wath posterior infarction
Subendocardial necrosis in the left ventricle may cwise depression
of the ST segment of Leads I ind 11 wnd 1w the left precardinl leads
and elevation 10 Lead Vg and esophirgeal Jeads
Deviation of the § T segment usutlly gives plice after 1 varable ttme
to 1 T wave directed opposite to the originnl $ T displicement
An abnormal form of the T wave my be the only evidence of recent
m)omrdr-l necrosis These abnormalitics m1y be transient or perma
nent If the former they remam for lon,er than do the § T segment
Abnormalities Because alteritions i the $ T sepment and T wave
are progressive €t eral electrocardiograms m1y be necessary to demon

strate them
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cardial mitcton Hemopenewdim s 1 comman sequel of s;:\crc
snquties of the heart Ruptute of the heart m1y occur but wsually i
diagnosed only at necropsy

51 UsDIAGROSFD STRY GTURAT D ass o Hyary (speatly locwan 3t
possiblc) —This tiagnons showld yarely he necessity

DISEASES OF 1 ERICARDIUNM

5 Caamicarion OF PrRicaroinn ~Oecasion )y eadoum s de
posited Jocally or diffusely in pericardial adhesions Lanfiruon of the
pericardium 15 often present without apparent embarvassient ol the
fieart, or may accompany chronie constrictise pencarditss The dig
wous 1 made only by roentgenologic exammation espearaly m the
obfique or yerai views m which the caloium density s best obsenved
(Figs 37 38 39 of the Roentgenalogical hection)

53 CONGINTTAL ANOVALY OF PrRicaroius (speosfy Jemon) —~This 11
 rarg candran and vswdlly symptomless

21 Hrvoprricarniont —Refers fo the prevence of blood 10 the pers
cardinf 53¢ anel does not include serosanguineous effusions It 15 wsually
the result of myuts or rupture of the heast or orta Chmiedly a1 3s
marhed by a rapd progression of the diagnostic phenomiena of earding
tamponide
Signs

Faint or abxent heart sounds

Tnerease 1n are of eardaar duliness

Dutfuess over sternum replacing nosml yesonance

Iacreased enous pressure

Electrocardio, ram shows Abnormaliy of § T segmentand of Twne

Rocnteenologien) cxanunations reveal the featuyes mentioned under
Serofibrinous Pencardats

2> HhpROPERIC ARDIUAL - Thus pen s 95 part of the nsrer of ad
ranced cardise msufficiencs or 78 2 fsdure ar due to neoplasue infil
tauon The fiwd 15 4 transwdate The phisieal siges are g guen
for serofibrinous pericardants eveept that no fricion :ul; 15 audxbi

36 Nrorrasw o DPym
ICARDIDM ~Pramary neoplasm
ol it
crdium 15 an extremelv rare co B ; ! onty &

adstion usually dagnosed only at
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46 No SmructuriL Disriase o1 Hrirr

47 OTmrr STRUCTURAL Distses or Hiarr (specily leston) —Thus
mcludes conditons not mcnuoned m 1y other categouzes It might
mclude such lesions s thscess of myocardmm or the changes found
m the myocairdum 1 vitunin deficiency diseases an thyrord disturh-
ances and those due to pirasitic imvaston

18 Rurturr or Mrocsrmuy (spealy locition) —This may follow
myocirdid infucoon o1 injury of the chest especially af the Intter s
of the severc crushimg, tipe It usunlly grves rise to precordinl pun and
m1y be followed by cute pulmonary edemr Rupture mto the pent
curdnl sic grves se to hamopericudium  Lacept 1 rue mstances
death follows immedintely Rupture of the ventricular septum second
ary to recent mlarcnon gives rise to 1 systolic thull and loud hansh
systolic murmur which 1s loudest don, the left border of the
sternum e the fourth inteispice Rupture of 1 paypillry muscle
resulting in marked wntrd msufliciency nivy cwse 1 systohe thrill nd
1 Joud often mustcn] murmur i the apicl region

19 Turousosis Wrminn Hi arr (speaify chambers) (See 1lso Murtl
Thrombosts ) —This refers to thiomIt eccurning witlun the atnal or
ventriculir chambers The clieal dingnosts 1s biscd upon the oceur
rence of embolt m the presence of wtrnil fibrallwton nutral stenosis
cardine imsufkaiency or myacardinl miarction (See Pathologic Section)
Thrombi n the night chambers embolize to the lungs From the left
chunbers they embolize to the brun abdommal viscert and the pent
pheral arteries

In chromic mutril diserse with atrnd fibnillation lrge balllike
masses (ball yalve thrombi) may be found attiched to the wll of m
atrium or free in the chunber They mav acclwde the s ilve orfice and
cse sudden attacks of severe cynosis with dyspner or of syncope or
even sudden death

50 Travva ofF Miocirmust —Clintcal signs and symptoms vary
with the ntture of the trium md the extent nd locion of the lesion
(te bullet wound stib wound severe blows on the chest falls or
crushing njuries) In contusion ol the heut s v result of crushimg of
the chest (eg  steermng wheel tcadent)  transient  disturbances m
rhythm my occur ST disphicement and 1 wae chnges the
electrocardiogrim serve 1s evidence of mjury to the myocardium The
chinteal and electrocardiographic findin,,s may simulate those of myo
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Yere
cartial wfarctian Hemopericardim 15 1 common sequel of s;:] ert
wyuries of the heart Rupture of the hert may occur but usudly 1
duagnosed only at necropsy

51 UNDIAGROSED STRUCTURAL DisF ¥ oF HEART (speady locauon of
possible) —Thss tiaguosss should rrely be necessiry

DISCASLS OF TLRICARDIUM

52 CaLoricaTioN oF PrRIcarpii —Occasionaliy olowm s de
posited locally or diffusely 1n pencirdinl wlhesions Calaficion of the
pencardium 15 often present without appwent emlarrissment of the
fiewt or may accompany chrome constrictive percarchiis The ding,
nosis 15 made only by roentgenologic examination espeanlly n the
obfique or Interal views i which the aillanm denisity 1s hest olsenved
(Figs 57 38 39 of the Roentgenolagical Sectron)

53 CosGENITAL ANOMALY OF Pericarorent (speaify lesian) —This 18
1 rare condition and usually symptomless

51 HrvoreRic «roit \f —Refers 1o the presence of blood in the pers
cardial sac and does not include serosanqnneous effusions 3t s usually
the result of wjury or rupture of the heart or porta Chmrally 52y

marked by 2 rapud progression of the diagnosuc phenomena of crdiie
tamponade

Stgns
Famnt or abwent heart sounds
Increrse m aren of cardrie dullness
Dullness over sternum replacin., noronal resanance
Increased verous pressure
Electrocardiogram shows abnormalits ol § T segment and of T wave

Rocatgenological examunanons reveal the featuses mentioned under
Serafibrinous Pencardius

52 Hybropericaroirst —This oceurs s part of the anwsarea of ad
vnced cardiac insufficiency or renal fatlure or

wauon The fluid 15 a transudate The
for serafibrinowus pericarditis exeepe that

due to neoplasuc mfit
physical signs re 19 gien
no friction rub s qudible

96 \rorLusyt oF Pmrcumu\x—l’nmary neoplasm of
cardium 1s an extremely rare condstion usually dig,

the pent

Hnosed only at



66 CRITLRI\ TOR CARDIAG DIACNOSIS

46 No SrructuriL Disciase or Hoart

47 Ornrr Structur L Disrases or Heart (spearfy lesion) —Thus
tncludes conditions not mentoned 1 any other categortes It might
mclude such lesions s abscess of myocirdium or the changes found
n the myocudum m viemn deficieney discses tn thyroid disturb-
ances wnd those due to paristtic un sion

18 Rurrurr or Myocarmunm (spealy locition) ~This may follow
myocrdiit infarction or injury of the chest espeantly 1if the latter 15
af the scvere crushing type It usually grves rise to precorddral pun and
m1y be followed by acute pulmoniry edem1 Rupture nto the pert
crdial sa¢ gives rise to hemopericardium Except i rare mstanees
death follows immediately Rupture of the ventricular septum second
ary to recent mlarction gives rise to 4 systohie thull and toud harsh
systolic murmur wlich 1s loudest tong the left border of the
sternum 1 the fourth mterspwce Rupture of 2 papillary musch
resultig mn marked mrtnl wsufficrency m1y ciose 1 systolic thrll ind
1 Joud often musical murmur 1 the 1picl region

49 Tnromosts Wrrnn Hearr (spafy chambers) (Sce also Murat
Thrombosts ) —This refers to thrombi occurring within the atrial or
ventriculir chimbers The chmical dirgnosis 1s bised upon the occur
rence of embolt 1 the presence of atrial fibrilltton  mueral stenosis
crdine msufficiency or myocudinl infarction (See Pathologic Sectron)
Thrombt 1n the night chambers embohize to the lungs Trom the left
chambers they embolize to the brawy abdommna} siscera and the pen
pheral arteries

In chronte nutral diserse with el fibnlhigon  Iarge bl like
masses (balvalve thrombi) may be found attwched to the wall of
atrrum or free m the chamber They may ocddude the v ive ortfice ind
cause sudden attacks of severe cyanosts with dyspner or of syncope or
even sudden death

50 Trauvia or Myocirbw ~Clingeal signs ind symptomis vary
with the nature of the trium: ind the extent md locition of the lesion
(te Dbullet wound stib wound severe blows on the chest [alls or
crushing njuries) In contuston of the hert s 1 result of crushing of
the chest (eg steeringwheel acadent) trinsent disturbances n
rhythm mny occur S§T displicement ind T wuwe chnges m the
e]cctmmrdmg,mm serve 1s evtdence of injury to the myocardium ‘The
chinical nd electrocardiograpiuc findings mv simulue those of myo

| —
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necropsy Benign cysts are not uncommon nd muy be diagnosed by
raentgenalogic techmique Occastonnlly secondary tmasion by neo
plwsm m1y occur The condition muy be suspected 1f there 15 a recur
rent effusion espectally if this be hemorrhagic

57 Ormr Srructurar Dist ases or Prracroing —Thus mtle 1s to
cover diseises not otherwise specified

58 Prricwtrs Acun —a Iibrnous —This 1s often part of the
pnearditis of rheumauc fevar or of various infectious discases It m1y
occur 1t tunes followin, upper resprratory infections often beheved to
be of viral oniin It occurs 1 myocwrdnl mnfarcuon if the lesion
reaches the epreardil surface nd 1lso m urennr It my resnit from
mvasion by neoplasin i 2djacent tssues

Symptoms and Signs
Precordral pun muy be present
Pertcardial friction rub supcrfietal and harsh usually herd ner
the left border of the stertum The sound irequendy lis 1 to wnd
fro character It iy be hnuted to systole or diastole but miy be
almost continuous It may It for 2 few hours or rarcly for days
Fever wnd leucocytosts e often present
The electrocardiogtam displays an eley itton of the 8T juncuon
and segment usually 1 Leads 1 and 11 and i those unipolr
extremuity and precordial lexwds which are semidirect leads from
the area of the mvohed pericwrdium This displ cement 15 tempo
rary d as 1t disappe rs the T w wve becomes diphasic or imverted
in the sune lewds In certamn instances there may be non speafic
electrocas diographic changes or none at Al
b Serofibrinous —The ctiology ol this type 1s usuaily the same 1s for
the fibrinous type An effuston exudhuse i nature md vanble i
mnount occurs and m 1y bes INZICous

Signs

Pardoxical pulse
Dullness over the sternum repliang normal reson iee

Dullness ind bronchial breuthing in left iy warpuly area

Tamt heirt sounds
Pertcarde] frctron rub usually Iumsted to the basal portion of the

heart



4
ANATOMIEAL 6

Roentgenologit exmunitan will show enfarged cudize sﬂhuu;‘nc
of pyravadsl cantaur with dumanshed or absent pulstions (11g
35 of the Roentgenalogieal Sechion)

The electrocardiogram shows abnorm i §7T segments and T wanves
5 deseribed If masked effusion oocurs the voliage of the QhS
complexes may be Jow

© Supprsateee ~ Fhe signy e asn Yerofbrimoys  pencirtits asso-

cuated with evdences of sepsis 31 the purslent effuston tales place
g dly the ugns e as m Hemapenicardium

A0 Pirigarmms Crrony —The separition nto acute nd chrome
15 m2d ahrtzantly on the basis of duriuion of symproms nd signs
Clrorue pericardius 1s frequently of thenmatic or mbereulous etiolo,y
othr 1fertons and tumors ate less frequent causes 1 he Jormavon of
tacalued adtiestans tay be a sequel of dhrome periearditis They mav
2.0 result from muecardinl mlarctior or wngury

4 ddhesne wathout constrietion ~The diagnons cannot be mude
aniess there are 1dhesions between the perserdian and medinstint
structures The following signs e not alwns yediad e diagnoiic
fes sere thes i occur withowt pencardsal adhesions i the
{ esuace or much enlarged hearts andd -t certan other conditions

Signs

Spatame setraction e the tegton of the pex with duflwse carding
mpulse
Suetolic serraction s the elesenth intersp e pastettorly on the left
side The uge waw otons n thin chested ndiduds withy pren
€2ndeie hispenirophy vathout adhestons between penc v and
Yaphragn
Finanan of the aptx beat On turmng the puert from one sude 10
. e other o shulting of the 1pex beat & shersed
mumobibs of ke riht bonder of cardic dullness On turmng the
Piuent frow nde 1o side the npht border does not move more
than % proviot ety § em
Lack of chunge 14 the electrical 1vs of URS of th

v efectrocardsogram
km spite of the abose alteration of potwre
DI g
“m)r;,r ;u;nmd evinmation wy shos enlargement of onc oy
““‘:\o the ) es ¢ imbers There mav be dilatauon of the as
Htclm\( N, ‘:mnv nd tercased amplitude of pulsations
ardioztanlie oy de we gf
s of feftrentnicutar v 1
0 advanced gases Ppertrophy s wsua)
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b Constitctive —Tlus 1s frequently of unknown ctiology but mny
result from tubereulosts or sepuc nfection or may be part of 1 poly
serositis T he cluncl picture my vary with the stte of the constriction
whether affcctn,, chiefly the atrin the ventricles o1 the venous onfices
The heart my be enlirged but 1s often norml or even small Ocea
stonlly the rdhestons become cafied

Signs

Increised venous pressure

Low arterninl pressute with small pulse pressure

Rocntgenologic examination usu illy reveals normal or small hewt

Smnall or absent pulsatons of heart shown by fluotoscopy or
kymography

Calatficwion of the pericwrdium may be demonstrible (Tigs 38 39
of the Roentgenolo,ic1l Section)

The electrocardio rim usuilly shows low voltge of the QRS com
plexes and low voltige or inversion of T waves

Recurrent scites

Lulrged lnver

¢ Serous —Tuberculosis 1s probably the commonest cwsc of ths form
of pertcarditts The amount of effusion 1s usually consideriblv greater
thin 1n the serofibrinous form The signs are as 1in - Serofibrinous
pericirditis but a pericardial friction rub s usully heking

60 Pnrunmotiricaroiunm —Tlus 1s most often 4 result of injury and
1s usunlly complicated by serous suppurauve or sanguinous cffision
Tympnany replaces the cardrte dullness ind f flwd 15 present splsh
g, or churning sounds may be hemd On roentgenolo,ic ex unmiuon
the air within the pericardium is app trent

61 TravvA 10 PrricArbiunst (specify character of leston) -Bullet o1
stab wounds may mmvolve the pericirdium At tintes without 1jury to
the myocrrdium  loreign bodies m1y lso reich the perrcardnal sic
through the esophigus or the broncdn and give rise to suppuratse
pericrditis Occistonlly  hemopericurdium occurs

The signs 1nd symptonis depend upon the character md extent of
the ijury and the occurrence of complicittons ¢ hemorrhige or
mflammation (Sec Hemoperiairdiim nd - Pericardius Acute (¢

Suppuratiee) )



PHYSIOLOGICAL DIAGNOSIS

Ty PIYSIOLOGICAL 11gn0sts COVETS three mam categorses of mﬂh]:nc

plusiology  the cards ¢ mechanism valvular incompetence and the
&3

chimeat syndrome which my result from the patients dusease N wite

from each category should be mentioned if mdicated The tmportince

of the designation of the chinueal syndrome lies n ging a piturc of
the climeal aspects of the case

GARDIAC MICHANISM

The dugnosis of irtegularttes of the heart and ather disturhinces
of the methanusms of the hewt can frequently be made by physical

exanunauon alone At times the use of instrumental methods ;Y he
necessaty 10 arrve at a diagnosis

1 Arsstvrenoa (undiagnosed) ~This caption should be used for
those arrinthmias which cannat be diagnosed chimically or st
mentally It 18 also to be used when a complete cxammation 15 not pos

sible and the nawre of the arrhythmia 15 1n doubt or when dhere 18
only a lustory of arrhythmsa

2 Arrai Frsrictation - This 18 an imncoordinated wregular Moatng
of the awta the major muscular movements wsuslly occurming at a rite
between 300 and 500 per minwte It may be aunbued to a arcaus
movement withun the atnal musde which does not follow n constant
puh * The ventricles respond irsegularly the rate depending 10 Jarge
measure tpon the fatihty of atrioventricular condurnen The ventric
viar ate without treatment 18 guneraity bevwcen 90 and 160 per minate
Ucersionally ares a5 low as 40 to 60 per minute may be obsened
especially when the heart 1s under the influence of digitalis When the
ventneular raxe 15 rapid of slow the wrregulanty may eseape deternon
When complete heatt block 15 present the sentrieniar thythm may be
remular

Atraal fibrillation shouid be suspected when the heart beat 1s wosly
Tt st oull be stasedd 2 ad this ey
R ~ted that
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irregulir Often there are varying partods of ripd and slow beats
Exerase wmereses the heare 1ate md accentuntes the meguling
whereas the wrhythmit due to prenmrunre contraetions usully distp-
pears with n mcerease of heart rate T he electroc wrdiogrun will coufirm
the dirgnosts

Atral fibnlltion my be (a) Transtent (paroxysmal) or (b) Per
sistent (chromic)

3 Amriar FLotrer —This 15 1 1pid coodinated contriction of the
atrral muscle usually oceuriing 1t 1t ate between 200 ind 340 per nun
ute It mry be 1ttitbuted to 1 arcus movement within the 2trrd muscle
following a constint pith The ventricular rate ts commonly one hall
but ny be one third or one fourth of the atriil rate dependin., upon
the faaiity of A V conduction The ventriculir rhythm usuiy 1s reg
ular but may be wregulu o1 my change from one to the other

Atrinl flutter should be suspected when the ventricul i rate 1s thout
150 per mmute md the rhythm requiar Under these conditions the
rte 1s unaffected by change m posiion by 1cst or by moderate exerase
There 15 generlly marked temporary slowing of the ventricles during
cwrotud stnus pressure When dus occurs the rhythm mu become 1r
regulr The electracaurtio,ram will usunlly confirm the drignosis

Atrual Butter mity be (1) Traostent (piurosysmad) or (b)) Persistent
(chronic)

4 AmriovrnTRICUL AR Brock —The conduction of the impulses from
atrin to ventricles 15 impasred

1 Incomplete A1 bloc] (prolonged conduction time) —This cn
be detceted only by 1 grapluc record The recard shows the atriosen
trrcular conductton tume besond the normil Iunit of ¢ 2 sccond

b Incomplete A} block with dropped bes indscates 1 jreater 1m
purment of conductuon Diopped beus due to heut block me be
suspected when tusculetion reveids v reqular thythm mtertupted
pruses apprrently double the norm A droppud bert due to mcom
plete heart black my be confused with the long pruse which follows m
early premture ventricul ir contraction They in oy be distinguished by
the absence of 1y sound during the long piuse ot hent block and by
the presence of the sound of the premture beat following shorthy atter
the secorl sound of the preceding nornnl bet when the urhythmin
1s due to prenmture contrictions A griphic record will estiblish the
dirgnosis Dropped beats duc to smus urest to blocked trnt pn‘l
maure s;stoles and to mcomplete heart bloch ¢in be differentinted

best by the electrocrdiogrim
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. Complete AT block —This should be suspected when the ven
tricular rate 15 under 40 per minute and the rhythm is reguir Atnal
sounds may be heard occastonaily 1 diastole or sometimes accentuit
1n,, the first heart sound In the ju.ular pulse and espeenlly 1if a tricing
s made atral waves mas be observed betneen the croud pulsations
The ventricular rate vanies hittle or not at all with change of positton
or after excrase There mm be prolon,ed periods of ventricular stand
sull or of ventricular fibrillation duting which syncope and convulsions

may otcur (Adams Stokes Syndrome) A grapinc record eonfirms the
diagnosis

5 ATRIOVENTRICULAR Nopat. Reymint —This thvthm originates 1n
the atrioventricular node usually occurning when the sinetrial node
1s depressed The rate 1» generally between 6o and 8, per mnute but

15 subject 10 wide varations The diagnosts can be made only from an
electrocardiogram

6 Escaren Pears (\entricular Escape)
from an mtrinsic stimulus when the im
node s delayed or 15 prevented from

—The ventricles may bhewt
pulse muated at the sinus
eaching the ventnicles This

7T INRAVPNTRIG L AR Prock ~Conducuon 1 defective Lelow
bifurcation of the atmoventricular hundle Imparred conduction y
bt or keft bundle branch or i
T conduction system Dirgnosis cay
rocardiogram

the
mav
sub
n be

mamilest wself in eigher the rig]
dvision of the IUE entricula,
m e only by means of an elecn

e
. THER ARRIN THA o {specihy) ~Under s fewding may be filed
conditions not included 1n the €ategories here gven
9 Paroxvsuar Tacmn e g a rap:
ectopic beats which geey

1l and
u
15 usually more than |

regular succession of

.,(: m‘{nm\\sms ofvaryin, duron The rate
= and may he as muchy 270

o 1 270 per minute 14

By exeeeds 150 per mypge The beginning ang <nding of the a¢

$ e usually abrupt and the onset 15

patient.

generally recagnized by the
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Paroxysmnl tichyeardin my be suspected whea there 1s 1 ripid reg
ulaz rhythm which 15 unaffected by position rest or exerase Carotid
sinus pressure may terminate the attack i the orgin s m the 1 or
the atrioventricular node but otherwise wilf not slow the rate

The prroxysms originate 1t various points outside of the simus node
The origin may be

1 Atral

b Atnoventricular nodal

¢. Unknown suprwentricular origim

d Ventricular

Dufferentinl diagnosis of the site of origin ¢in be made with certanty
only from the electrocardiogram

10 Prevyturt CovTRACTIONs —The hearts rhythm s interrupted
by 1 contriction originating prematurely n 1 focus outside of the siny
node \ premature contriction rarely my nise m the smus node rself
This interruption may occur regulrly or trregularly When 1 pre
nriture contraction anterrupts ¢ regulir sinus rhythm 1t 1s recognized
on auscultation 1s a bea oceurring before the cxpected time of the
nexe normal beat It 1s followed by 1 longer pruse than normal These
chareteristics are often obscured when 1 premature contraction occurs
during an wregular rhythm or when 1t 1s completed without terfer
ing with the next beat of the basic rhythm (interpolated premature
beat)

On palpation of the radind artery 2 premature beat or an intermission
of the pulse will be found to correspond with the premnture heart
soundls

I'xerase by mcreasing the heart rate wiil often tholish premature
contrictions wheres an irregularity due to atrial fibrillation will per
sist When the rate slows nfter exercise n srre ulnty due to premture
contrctions may become exaggerated Oceasionally exerase will result
i n uumedn!c ncrense 11 llle number of I)Tﬁlll'lll"‘e contractrons

The pomt of origin of premature contractions ¢ be deternnned
with accures only from the clectrocardiogram  though 1 ventriculr
origin 15 by far the most frequent

1 Aural

b Atrigventrrcular nodal

¢ Unknown supravenertcaltr origin

d Ventriculr

11 Pursus Avmienins —The rhythm 1 regulr but the arternil

pulses Alternate 1 size Flus may be detected by palpion of the
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pulse Tt 1s best ohserved while the blood pressuse us tilen \1\\ ‘ll\li
auscultatory wethod The sounds then appear to be evenly sp;ru xlu
shaw 1 regular alternation i ntensity Near the upper lesel of systolic
pressure the feeble sounds my be mandible

Pulsus Alternans must be distingnished from the vegular occurrence
of premature contrachions for which purpose 2 graphie record ning
be necded

12 Siws ARREST (810 trial block) ~Standstill of the entire Tert
for 1 penioad of et yele o longer way ocowr becuse the staus node 1s
quicscent or because the impulse conung front 1 1 Blocked before
reaclung the 1tnia In the course of 2 sius thythm a pawse occurs winch
15 loweer Gn (he duraton of one cycle Staus arrest must be distin
quishied from the pause assocrted wath 1 ey premature contracthion
or from heart block with dropped beats Clinscally 1t my be suspected
on noucing what appeats to be a dropped beat by wscultiuon but the
true chracter can be recogmzed anly from the dectrocardiogram
Under certatn conchtions much longer pauses may occur

13 Sines \rginminna s due to anarregulinigy of smpulse formition
n the smus node It should be suspected when ihe rate slows pro-
gres welv for a short series of beats and the stowing 15 followed by a
eradnad quckamng This varation s often persistent Ordinmly
quirkemng ocons with nspiration slowin, with expirabon At times
the phascs of suus arrhy thnua do not comade with the phases of res

pration It s common i culdren and m the aged An electrocardio-
&pluc record wall confirm the diagross

¥ S Erabycaroia ~This 15 1 slow sinus thythm nath a rite less
thm 10 per munute wluch tends to become slaner when the patient 1
recumbent and more rapid when standing and after exercise

1> Sy Ritveist NervaL~Tius 1s the normal shisehm of the
hert ain o, i the sinus node The rate ts between GG and 100 per
wtite a rest The rate teads to become slower when the pauent s
recaml

ecambent and more rapid when standing and after exercise

16 Sines Tacan cxrots —This 15 1 rapid sunvas Hiovihion wath, A Tate o
wore than 100 per minute The rite temls to become sfower when thy
P ittent s recumbient et more sapid nhen standing and alir exercase
17 Vismscuiar Fieaw
AATION ~This ¢
ally me— ¥ s a mpd arreguiar mechan
Taction of the ventncular muscle It 1s wsually
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termunal event though trinsient atticks may occur It 1s recognized
only from the clectrocndiogt im

18 Wanmrrive Praervianar —The st of the stnnulus mu hange
1ts Jocatzon withmn the sinus node or mnay shift to the A V node An
werhythmua usurlly results which often resembles sinus wrhythmn
It 15 reco mized only by the electiocudiogrun

VALVULAR INCOMPLTLNCT

19 Varvurar Incovirtines =Vilvulr mecompetence 15 due to di
latwtton of the valie ting It 1s to be disungushed from v ibalir de
fornuty with wsullicicnes w that there 1 no sttuctwral dteration of the
valve leafler It s constdered o phystolagiced raier thwy e w vaunel
dingnosts bec ruse the diltriion 1s promarih the 1esult ot 1« disturbanee
of cardrc funcuon ind my be raversible not mdicrm,, permanent
disturbance of the structwre ol the vahe

1 dortic Incompetence —\ disstolic murmur hke that of voruic
wnsufficrency may oceur 1 the ibsence of orte v ahvulr deformuty

b AMutral Incompetence —Lsvidence of mitral incompetence 1s 1f
forded by 1 systolic murntur which his the suue dirweristic s the
murmur descrtbed for insufficiency due to vilvula deformity - The
differentiation 15 made lirgely by mference heepng tn mnd the ol
lowing fertures (1) Mitral mcompetence occurs commonlhy 1 cardine
wsufficiency el espeetadly il marked enlargement s present (2) When
therc 1s isease ol the nivac wdium or wortic valve without rheumatic
ctiology the mutmur s probbly duc to tcompccnce ind not to
vabiir dewse (3) When there s 4 rheummwe fustory with ortc
v ahvular disease 1t may be impossible 1o deade whethur the murmur ss
produced by deformity of the nutril s hve or In imcompeience. With
out marked enlugement or cardine msufficency v bl doformaty s
the more Iikely ctuse (1) In the presence of mutr i sinoss the murmur
must be duc to valvulir deformity ind therefore shonld b dignosed
as mitral msufficiency () \t times the murmur must he differenu ited
from 1nnocent (unexpl uned) systohic murmurs hcrd e the apex

¢ Pulmonic mcompelence —1he murmur of pubmonx mcompe
tence crnuot be mdistinqmshed by 1ts quilits from tht due to pul
monte msulficiency but ttas typrcally 1 transitors phenomenon: It must
be disanguished from the murnwr of ortc msuficency It ofwen s
heard 1 assocrition with pulmonuy utcrni} hyperiension sk 1
foundwith marked mitrtl stenosts nd crrdiac insufficiency and s then

called the Graham Steell murmur
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& Treusprd meompetence ~The signs are not distinguistrable from
those descrbedt for teuspid wsufficieney due to valular dedormuty
The diagnosss s 1 nutral mcompetence is made Tirgels by mference
Tncuspid mcomy ctepee 13 secontdary 1o preexisting mitr) dcformaty
of Intompetence oF ta pulmoniny artun 11 hypertension

CLINICAL SYADROMES

These are physiological disturbances orsgmting from cardiae dis

function which have chmictl manifestations distingne enough 10
merit wadusion 1 the dagnows

20 Apans SToREs Sunorome —This term 15 applied to utaeks char
acteried by unconsctiousness often wecompanted by musaular tatch
mgs wd even general convulstons They occur 1n patients with o
ventnicular black when there 1s ventricular asystole or fibnilation for 1
sufficiont peniadd of tune Lo resuly e a scaere growde af cerelical wchicua
The duration wnd severity of the attick depend upon 1he duraition af

the asystofe The term 15 not to he apphed to syncope due 1o other
cayses

21 Aneivar Wysorovr —In s syndrome the mjor svmptom s
thoracie pan which s preapitated usualls by ¢fart but sometimes
exutement 4 heavy meal or Gyposure to cold The pun 1s wsualh
substernal or yust 1o the leht of bt sternum Ogcastonatly the P
tpigastric and i vare mstances 1t may be localuzed i the neck or ghe
left arm or shoulder

There 1 & tedency for the pun 1o mdue most frequently to the
left shoulder and arm and ocewionally to the fingers Less frequentd
may diate o the neck jiw ind teeth to the back upper ablo ncr:
ar ta the tight shoulder and arm At tumes the § vn wall start at one of
thest pamts hefore focusing on the antersor surfice of the chest

The mtcusity varies from 4 shight sense of heaviness 10 3 severe crush
g pun Simce the preapratng canse i catmonly phywetl exe o
rest nsuMlv causes the pain to subside The length of the o
thercfore ssvelawssdly shon Octanionally an afiacl ma shande
the | atient 15 1t rest or even when aslee; ¥ come on while
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pected Occrsianally the pam of myocardinl mfarction may be idenu
cal with the pun of the gl syndrome The assocrited symptoma
tology nd the subsequent course will determme the dingnosts

Angmal syndrome 1s 1 phystological dingnosis and 1s not synonymous
with coronary artertosclerosts The underlying mechanism 1s hypoun
of the heart muscle so that any factor orgnurc or functional which
m1y amoke such 1 mechamsm e muate the gl syndrome
Neurocticulitory asthenmra may produce symptoms simulmg the
mgml syndiome but 1 cwrelul history shonld make the distiction
possible

22 Carpire Insurriciraey  (heart fuluie) occurs when the heart
fuls to arculue the optimal tmount of blood tequired by the body
Larly in the process the climical preture my be predominantly that of
wsufficency of the one rentricle whach s primnty fuled Lue the
clinical pictuie s generilly that of fuluie of both ventricles i varying
degrees In cardie msufficency the cudic output (minute volume) 1s
always less than requued There 1s an inndequite emptyving ol the
cardine chunbers meresed dinstolic pressuies thaemn d 4 greer
than normal deovygenttion of the blood (mereised arteriovenous
onygen difference)

In the mitnl phases of 1ts development cardine nsufficiency man
fests 1tsell only when the demand upon the circulation s meresed 15
with exetase It may not be mesent during the Iesser arculntory 1c
quirements of the resting state With further development ol endite
sufficiency the ability of the heart to meet mereased demands upon
the circulwion 1s progressinedy diminished  The diffcrent degrees of this
ability re to be expressed by the gides of € udi Funcnonmit Cynaty

The fulure of the ventricles o crenlite the required volume of
blood lcads to congestion on the venous side of the vasculir tree enther
pulmonry o1 systcnuc ot both (hakwnd fulne congestine fulue)
nd to madequate blood flow on the wtanl side (forward fulurd)
with resultimg, alteracons m the functions of the o1, ms s 1 vesult of
these proeesses the areulon time may be protonged Remt funcuon
often 1s ffected  Cusing retention of salt and water and wsudhy
merense of blood volume which further aggiwates the congestive
[ulure

The symptoms wd siphs of ¢irdine msufficiency depend upon which
sventucle [uls primrtly nd on the degree and duration ol 1ts fulure
Dyspnen [itiue wd €y mosts are the cudinal symptoms

Insufficiency of the Ieft T cntricle results 1 stasss e the pulmonars

arant nith dispne wmd orthopner pulmoniry rales and dimmmshed
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wtal capraity Acutely developng, left ventricular fatlure cruses the
syndrome of Paroxys 7 al Dysp ea This ppe s quate suddenty usully
at mght with tachypner severe dyspriea aud orthopuct bxumim
1o of the lungs reveals prolonged expiranian aften wheerng, with or
without Tiles A more severe 3ta.¢ of the same process 13 dusenbed as
Iaroxysmal Iulmonary Edema There 13 severe respiratory distress
cvanosss and cough with profuse frothy and peshaps pinkish sputn
Large and smill rales and ronchi are heard throvghont the angs
tusufficienicy of the Right T entricle results in stasts 1 the systenuie
venous aircnt The vemns of the neck and arms show an nereased
pressuve the lver 15 enfarged and 1 tender 1l distensson bns heen

e There may be edema of the dependent pirts of the body hydre
thorax and asates

23 Caromid S1nus Syvorove ~Orer imitabihity of the crrotid sinus
may cause ateacks of duzziness fainun, and sometimes comulsions
Durng the ateack, there 13 usully 1 Gl w wtertd blood pressure and
1 mirked slowing of the heart rate Attacks may come on without ans
ppwent cause they may follow a1 emouonal upset thev may Ix
yroduced by pressure over the carotid nus or by swallowing
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pected Occastonally the pun of myocardinl mfarction may be wdent
cal with the pun of the anginal syndrome The assoctited symptom 1
tology nd the subsequent course will determune the diagnosis

Angunil syndrome 1s 1 physiological dingnosis ind 1s not sy nonymous
with coronny artenoscletosis The undcrlym, mechuusm s hypast
of the heart muscle so that wny factor organic or functional which
may amvohe such 1 mechimsm e amtinte the anginal syndrome
Neutoarculrtory asthentr myy produce symptoms ssmubimg the
ngmal syndrome but 1 cweful history should make the distinction
possible

22 Carorsc Insurricnney  (heart Fulure) occurs when the heart
fuls to arcul ite the optiml amount of blood required by the body
Larly i the process the chinical preture my be predommantly that of
nsufficiency of the onc ventricle which has prunanly fuled Luter the
climictl preture 1s senerally that of fulure of both sentricles 1n varvng
degrees In crrdnc nsufliciency the cardiac output (munute volume) is
always less than requured There 1s 1 imdequitte emptyin, of the
crdiac chambers inercised diistolic pressures theremm ind 2 greater
than normal deoxygenation of the blood (increascd rteriovenons
ovygen difference)

In the mmud phises of 1ts devdlopment cardie msufficiencs mam
fests atself only when the demind upon the arculition s increised s
with excrase It miy not e present during the Iesser circulrtory 1c
qutrements of the resting stre With further development ol carditc
msufficiency the wbihty of the herrt to meet imcresed demands upon
the arculwion 1s progressively dmmmished T he diflerent degrees of this
ability are to be expressed by the grides of Cardine Funcuonat Capaaty

The fulure of the ventricdes to arculite the required volume of
hload leads ta congestion on the venous side of the v isculir tree erther
pulmonry or systamec or both (kv ard fulure congespve falure
md to madequitc blood flow on the wwrinl side (forwrd fulure)
with resulung alterations i the functions of the o1, s As 1 1csult of
these processes the arculiion tme may be prolonged Reml function
often 15 ffccted s, retention of salt ind water nd ustally
merewse of blond volume wluch furdher 1ggrnates the congestne
[ulure

‘The symptoms nd sipus of airdire msuflicency depend upon whiclt
ventncle fuls primnly wd on the degree and durttion of 1ts fulusc
gue and ¢y tmosis are the ¢ wrdinal symptoms

y of the T eft T cnticle resulis in stasts i the pulmonry
ind dimimished

Dyspnea [ty

Insufficienc:
arcutt with dyspnea and arthopner pulmonary rales
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nstory partcularly wath reference 1o the patient s sumptows on c[[on[
\n ~ccurate account of the reactiant produced by varpng degrees ol
exeryon—such as walking on the lesel orup s ¢rade astentding stawss
or rummng-1s an essenuial part of the lustan 1f there 1s ifficulty (m
deaiding on the propcr rating by this method direct obsers won of 3
patient dunng and after the performance of a moderately siremious
exerase may be helplul The ocanTente of umlue dyspnea or cxhaus
von or cardiac puin 15 of speusal sigmficince

In general the more 1ense the subjecusve symptoms the more likely
that there will be phisical signs of cardiac disease Discrepancies often
st betmeen the number and antenaity of the plasical signs and the
degree of the subjective distress on effort. This 1s apt to be true par
ucularly 1n patnents suffenn, from the angnal sindrome whom
objectine evdences of disease may be shght or absent ¥ uh exervoml
dispnea specal care should be taken 10 rule out or 1o evaluate the rolc
of e pulmonary causes of dyspnea such as obstructne emphysema
branchual asthma and pulmonary fibrosts

The closuficauon of patients accordm,, to therr carthae funcuonal
capacity gines only a part of the wformation needed to plan the man
agement of the panents acnities L diagnowns to mdieate the regnls
uon of physieal sctnity should be based on mformanion derned from
manv sources and 13 constdered s the section on Therapeutic Chassy
fication The functional classification 15 an esumate of what the pr
nent s heart will allow hum to do and should not be inlluenced by the

character of the structural lesions or by an ofuaton s to treatment or
prognoss

CrasiBeanion oF PATIENTS

cLass T Patients with cardiac disease Dut without resulun, Tumtn
uan of phasical actwuy Ordinsn physical actnity does not cause
undue Mugue | alpuanen dyspnea or angml pain

ftus i Panenss with cardiac disease resultng moshyht imunauon
of phasseat actnaty They are comfortable at rest Old:)n:u‘v physical
acusay results 1n fabgue pipitavon dusprex ar wgmal pan

CLASS L Panerts with carduac disegse resulung 1n marked bmuanon
of phassead artnay Thev are comfortable at rest Less than ordina
acuvny canses fatgue prlpiation dysprea of anginal patn i

ctass it Pauents with cardiac disease rcsulnnanm iminhity to carry
on any phynical actsuy without discomfort ;ympmms of carding
nsuflicsency or of the angual ssadrome may be present even ax rest
Iany physical actnaty 1s undertaken discomfort 15 mereased



FUNCTIONAL CAPACITY

At the present tme there 1s no chimcal test which will measure ncen
ritely the functionl capacity of the heart Yor the purposes of this
classification 1t 15 to be estimwted by apprusing the patient s ability to
perform physical activity The estimate 1s only approximate for 1t 15
dernved Inrgely by inference from the history It represents an expres
ston of opmion concerning the funcuonnl cipaaty of the patient as
modified specifically by lus eardie disease Usually structural chinges
are present 1n the heart Occasionally as for mstance in certun cases
of atrinl fibrillztion or paroxysmal trchyeardia or m certun pauents
suffering from the anginal syndrome no natomical lesions can be
detected

The duninution n functional capacity which results from < cardine
disease m1y be 1ccompanied. by discomfort or by signs of impured ar
culation or both The extent to which physical activity 1s curtailed
thereby and the sevenity of the symptoms cused by cffort are used
estimatng the degree of reduction of functional crpaaty Tunctional
capacity often 1s huuted beciuse of cardite msufficiency Physical
signs then mny be present or absent but therwr presence or absence
should not influence the rating

In the esumation of cardiac functional capraty the term ordinary
physical actroaty 15 used to describe the actual physical performance of
which exch pauent was capible prior to the onset of manifest cardiic
disease or such actinity 1s would be normal for nn indnvadual of the
same 1ge sex and physical development In case of crrdiac disease dat
g from exrly childhood 1 patients normal functional capraity can
only be esumated by such 1 companison The presence of 1ctive disese
1n the heart acute infectious diseases comvnlescence muscular weakness
anemia arthritis pulmonary disense chest deformity  obesity and
psychogenic disabiliey may imterfere with judging the cardine func
tional capicty by imposing himitatons from these causes Tor example
functional capacity 1s not to be regarded 1s linmted even though
orgmic heart diseise be present when 1t s clear thae the pauents
incapncity 15 duc to a psychoneurotic state

In estumiting a patients responsc to effort a comparison must be

made between his ordinary physical activity and his present capacity
ally this esumnte may be based upon the
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NO HLART DISEASL
PRLDISPOSING EITOLOGIC AL FACTOR®

These are patients 1w whom na caediae discase 15 discorered but
whose course should be followed by periodic exanunations because of
the prescnce or lustory of an euolo tcal factor w uch nughit cause heart
disrase These cases should be recorded 15 Vo Heart Disease redis

posng Etolomeal Factor and it s essential that the euologic il dingnosts
should also be tated.

UNDIACNOSED MANIFEST A TION*

Tauents with symptoms or signs referable to the heart tat 1n whom
2 diagnoss of cardiae tiseast 13 unceriam should bie clasnified tenta
tely as Undiagnosed Mawmfestation

Reexanunanon after 4 suitable mtenial will usually help to estaihich
a definite diagnoss When there 15 a reasonable probalality that the
fgRs of syptoms are not of cardiac ongm the utle Undingnmed

Manifestanion should not be wsed The diagnosis then should be No
Heart Disease

There 3 ¢ patient  n whom the
nmptoms or sms (h
o et i e e, B SR 1 sl
o He
novd Man festation D sease Produspos ng Evological Factor and Undisg
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THLRAPTUTIC CLASSITICATION

The Therpentic Clissificatton 15 mtended s 1 gude to the man
agement of crdine patients It gives 1 prescription for the amount of
phystenl actinaty which s adsised for those m each chss The func
ttonl caprenty of the patient doces not always deternune the amount of
physteal activity which should be permitted Tor example 7 cluld with
actrve rheumatie carditis may not espenience discomfort on pliying
basebnll yet rest i bed 1s imperatine Such 2 patent would be desig
nated ns Cliss I (Tuncuonal) L (Therapeuticy There 1s fiequently
1 dufference between the tmount of physical activity which the patient
cn undertake m terms of hus functional capraity and that which he
should attempt 1n order to prevent aggraviuion of the diseise The
recommnendation 1s to physical actiaty s bised not only upon the
unount of eflott possible withiout discomfort but also upon the nature
and severity of the cardine disorder

CLASSIFICATION oF PATIFATS

crass o Paticnts with cardine disense whose physteal activaty need
not be restricted

crass 3 Patients with eardine disease whose ordinary physieal acti
1ty need not be restricted but who should be advised 2gumst scvere
or competitive physical eflorts

ceass ¢ Pattents with curdine disease whose ordimary physical actiy
ity should be moderately restricted nd whose more strenuous efforts
should be discontinued

cLiss b Patents with eardine disetse whose ordimary physieal actis
1ty should be markedly restricted

crasst Pattents with cardine disease who should be 1t complete rest
confined to bed or chur
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NOMENCLA 1 URL

Norstat HEarT
a Harizontal
b Vertical
¢ Obhique or Globular
LEFt VENTRICLE
a Enlargement i Length Outflos Tract
b Enlargement 1n Wadth and Depth Ynllow “Traet
c. Concentric Hypertrophy
d Localied Ventricular Lulge (M entncular Ancurysm)
e Locahized Imparment of Contraction
RiGHT VEXTRICLE
a Lnlugement i Length Outflow Tract
b Rotaton of Heart on us Vertical Axis
< Fnlargentent tn adth and Depth Inflow Tract
Lest AtRing
a Poswnior or Horzont1] Lulargement
b Upward or Verucal Enlargement
¢. Enlargement tonard Right
d Enlargement toward Left
RiGHT ATRIUM
a Enlargement of Auricle (\uricular \ppendix)
b Enlargement Postertorly
Sywvrmacst Carnac Enparty usst
Disiraceurst oF Hearr
CaturicaTion INTRACARDIAC
a Valular
b Annulus Fibrosus
¢ Coronary Artenes
4 Myocardum
¢ Endocirdium
PERICARDIUN
a Lifusion
b Adhesions
¢ Constriction
d Calafication
€ Cysis
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TECHNIQUE

ROEXTGEROWOGIE cxamunation of the hewrt enables the cxammc; o
obscre the contours the size and position of the heart and that ol ats
individual chambers The usual ethods of rocmyenologie examina
tigns are

)| Roentgeroscopy {(Tluoroscopy)

2 Teleoroentgenogriphy

3 Orthodiagraphy

Spectal methods Teotnt enksmography

Angtocrdiography

1 Roentgenoscopy (Tluoroscopy) 1s the direct examination of the
patient betund the fluorescent screen The closeness of the object to the
target of the roentgen tube results 1 an exatgeration 1 sue of the
obyeess wened so that this technique 15 unsetstretary for mesure
ments To determine exactly the suze of the cardiac shadow teleoracint
penography or orthodiagraphy must be used The cardhac contour
should be studied finoroscopically not only 1n the postero-anienor
positron but abo 10 vanious degrees of rotation so that depth alse may
be estimated The patient should be turned sufficiently so that the
border to be examined appears dearly mnd free of the shadon of the
ertebrae The amount af rotation needed to effect tlus 1 wsually sbout
fifty degrees to the night or left but may be more or less depending
wpon whether the chest approaches the hypersthenic or the Iy postheme
1ype upon the presence of emphysem scohions or hyphosis and upon
the degree of enlargement of the cardiac chamitiers Abduction of the
arms or elevation of the scapula mav Le used 1o clear the field of vision
“The standard postuons are (Figs 1 2 3)

Postera- Auterior  Patient {acing, the screen

haght Antertor Ot hque Pauent facing the sereen but turned so that

the right shoulder 1s toward the screen

Lelt Antertor Oblsgue Pavient facing the sereen but tmed so that
the left shoulder 15 toward the screen

The nonnal cardiac confimration may be altered by displacement

of the heary ox by entargement of one or more of 1ts cambers Py the

toeny.enoscopie method 11 13 possible to olserve the guthine of e
mdisadual chambers of the hewrt

In the oblique posio
ns  the
csophagus and the biturcation of the trachea serve as awds 1n deternun
89
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AORTA

1 Llongauon and Dilatrtion

b Calafication

¢ Hypoplhsin
ANLUKYSAT 01 AORTA

1 Saecuhr

b Tusiform

¢ Dissecting Hematoma
Bruciocor Haue AR1eriis, WipeNIne or
Sut1rIOR VENA Civi DILATATION Of
PULAMONAPY ARTIRY

2 Dilattion of Trunk and Privsny Branclus

b Dilatation of Secondtry or Hilr Vessds

¢ Narrowing of Pulnionary Arteries
PuLMONARY TIrLbs

2 Hilar Dilatation

b Pulmonary Stasis Acute Chronie Localized Diffuse

c Pleurl Lifusion Thickemng
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Aferswrements greater than the predicsed norml are someues ol
rayned 1 norma) subjects and notmal measurements ar sometimes ol-
cuned from hearts with evdent enlrgement of mdhndual chambers
Tndeed a2 mEasurement ten POr CeRt greer than the prediction fiure
may ocetstonatly be obtained from a normal hewre Tl lessens the
\alue of the measurement 1 the borderline group where 2 decsne
imswer would be most desrable bt m spie of tis fact 1t he best
sartable method of measurement  There suif niay be borderhne cases
1 nhich nerther measu nor R pe study of the contours
will answer the question as to whether or not enlar,ement 1s present
“The cnef nse of measwrements 15 for the commirnison of serial
rountguiyrams m the indnidiil case In advanced carndiac enhige
ment the exact esumapion of size 15 usefnl 1 following the pro 1ess
ftmay however be more naportant to tseertun which cirumbers par
tapate 1w the enfargement and to what degree Such wlonmation

cannot be abtaned by meaurement and 1s probably best obtaned by
finoroscopy

3 Orthodingrapfiv anbizes tontr 1 paraiied Tays 10 outhine the cardhne
contour caabling the caumner o make a drawin,, closely approximat
g m size and shape the outhne of the hewt m the plwe under
observition The outhines of the duphragm and ot the median hine
are suntlacly drawn The lower contour of the heart and the upper
contour at the base should not Le auempted as the opaaty of the
Iner and of the vertebrae istericre The witsverse di imeter or the sur
fage arer w compired wath predatuion formudas based upon age
height nd weiht to determme the presence of enlargement (Table
1ty The atthodua graphse method 15 subject 36 but shght error  shalled
hands The micrpretauon of the waan 15 subject 1o the same iff
culues that have been discussed under Ccleoroentgenography
e comans B o e T 15 s ltons o

omplished bs mieans of
::‘c:luﬁix\\“::\::::nc‘xc: nlz 2 moutng fiim wn tomact with 3 stationary
'3 v honzontel shis (cansentional method) ar Uy
the use af u photoelectric cell ymplhification ngd by appropriate sh l;/
uv: and recording devices {roemtgenelectrahy monnphf) prasic shueld
ngrocardro japhy 1s 1
nd great vessels F;yv\ x;:e l::p‘:‘:lell:?:‘a\c :n:)lxj?:lll‘ng fhe hemt chambery
substanee Serial Totnigenograms are tahen “"JC“KJ" or 2 sadiapaque
appropriatc intervals
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g enhigement ol certun chambers s do lso the character nd
umng of the pulsations of the mdinidual chambas and of the grew
vessels and the localization of the terventricular septum and groove
Lyanunaton m oblique viens my reseal enlugement of onc or more
chambers when the usual postero wmterior view shows 1 normal con
figurition

It requures considerable experience to judge the range of normni
vanation: The best procedute is to combine 10entgenoscopic deserip
tion of the mduviduil heart chambers with teleoroentgenogrims pref
aably mcluding oblique views though orthoduigriphy m the sume
postuons mny serve 1s well The value of permanent records for pur
poses of comprsson 1s obvious

2 Teleorocntzenogiaphy 1s the tiking of chest roemgenograms with
the tube 2t 2 standard distance asunlly two meters from the film At
such distance the divergent riys which delineate the borders of the
crdiie shdow extg erate us size by fram fow to twelve per cent lor
the P A view the patient s sternum s m contrct with the film cassette
Ihe target of the roemgen tube 1s centered 1t the level of the sith
thortae vertebrn Syncliromizition of the esposure with systole or
diastole myy 1t times mike 1 siymficant dufference but the most 1
portant feiture 1n the determmivon ot heut size 1s thnt the picture
must be mude with the dinphirgm m v stindard positton Laposures
should be mnde at the end of a noymal 1uspuation s otherwise stand
uds cinnot be pphed

Rocnt, enogt uns taken i the right and left obhque positions re
desirable id are recommended to supplement the P A view md the
rocutgenoscoptc findings Laer 1l views hive the value of being tiken
m 1 posttion that 1s reproduceable for scril records but do not gne
1s much wformnuon s to the size wd shape of the different endiic
chambers and the ot s do the oblique viens

Tor measurement of the PA view 1 verucad line s thawn approst
mately throuh the spmous processes of the lower dorsal vertebrae
1 he perpundiculus from thus Iime to the most dist it point of the npht
and left borders are added together to mike the Trusverse Diunetet
(T D) The ritio between the transvese dinmeter of the heart and
Ihe trnsyerse dinmeter of the thorw (the cardio thoracie ratio) should
be disreguided s 1t 1s 1 unreliable mdes of cardinc enlwgement

Tables of normal cardie me surements i ther virnuon withsy
ph\smloglml Tuntts as affected by besght wer it and age e found on
{ater pages The distdsantige of prediction formubis pphed 10
teleoroentgenogrply and to orthodrigr iphy s that they do not 1uys
guve 1 correct seprron berween hewts of normal and bnormal size
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1 Noryat Heary —The outline of the shadow of the 1|c1r‘l nv: be
dnided o portions or curses cich due to mdiidun be -:\l [y ‘“1“ nl\sL
or 16 great vessels In the 1 A view (higs 1 7 B)on the n;, ht side ! ‘l
curse of the nght atrium 15 mmediately abose the diphragm and
above this the cune formed by the ascending aorta An indentition
frequently separates the two On deep mspiration 2 smil tmgular
shadow someumes may be scen between the diaphrigom and the lower
contour of the aght 1toum 1t 15 due to the mferior vena cnva and s
not to be mistaken for pleuro-pericardinl adhesians Above the arch
the vertical shadow of the superior vena ¢t often 15 noted to extend
paraliel and close to the spine

Three curves e noted on the left side Abose 15 the comvex knob
of the aoruc arch as 1t turns bicknards wnd to the left Immedintely
below this 15 the outhne of the pulmomry Artery normally strught
concase or shghtly comex nd often called the pulmonary artery sey,
ment 1elow this the lateral contour of the left vemricle extends to
the diaphragm Oceasiomlly the Jeft auricde may occupy 1 positon
berween the pulmonnry artery and the left ventridle on this border
When formal wrarely can be reco mured except by clectrolymonr iphy

The direction of the systohic pulsations of the left Lorder of the ear
diac shadow 15 1w ard over the left ventricle and outy 1rd nd upward
ouer the pulmon iy rtery sepment \ pornt of adjacent opposite pulsa
frons can thus be idenufied The lower border of the hert even when
viewed in deep mspiration. cannot ordimanily be seen below the dome
of the left sudc of the driphragm In the cardio diaphragmane angle 1
trngular shadew Yess dente than left ventricle and duaphragm 1s fre
fuenty seen and 1s due to eprcardinl far (g 1)

In the nght antertor oblique posttion (Fis 2 5) immedintely aboye
the dixphragm the interior border of the cardine shadow 1s formed by
the aterior portian of the lefs or nght ventricle depending npon the
degree of rotation Abose this 25 the shidow of the pulmonary artery
and—tu hest—that of the ascending aort1 The luter 15 continuous

thote wth 4 foreshoriened view of the ransverse portion of the aortic
ek The descending

hmb of the jorw often 1
wmay be nowd between the
postertor surfwce of the hewrt wd the spinal column It 15 hest seen

d{;'rmx mspirgtian and best in subjects with tvphosis or emphysema
¢ posterior cotaur of the hew w formed helow by the nferior vena

%
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To find normal transiase dnmeta for 2 given mdneluadl 1) T D Digure for
stuure to 1-D figure for waght wd ot tond wd 1 mm for cvay decude of 1ge
eg heght 6 fect weight 1%/ pounds age "0 = 1313t mm =D or 6031 4 (952

5

o lhe fiqures of this table e vahd for onhodiagiams wd for mole subjects 1he
hearts of female subjects of same statuie weiglt aud age are highthy smaller n see
Bunton has suggested to subtract 8 an for I D of famle

From1 C Hodgesand ] A 1 Fyster Arch of Int Med 192 37 711 713
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sontaily on an elevated dnphra,m the anaromic pex of the hmx(&‘ 15
displaced to the left and the Lower portion of the lelt contour 15 of ex;
obscured by the diaphragn (Fig 8) Relatnely more of the contour o
e left ventricle and less of the pulmonary astery segment can e seen

b T ertrele heart —In astheme imdirduals \Pc posstion of the heart
1s verucal 1t appears long and narrow {F1, ) In extreme fommy at
appers suspended 1t 15 drop or peat staped {wpoplasti) The pul
monary asters torms the larger part of the feft contour belaw the aortic
knob In the night anterior oblique position the pulmonary arters is
promiment so that i asthemic indiy iduals this appearance does not
necessartly mdicate entargement of the nght vemniculr owtilow tracy

¢ Obhque or globular heart —Berneen the exiremes of hartrantid
and verucalshaped hearts 1s the olibque shape seen 1 stheme e
viduals The relatise Iengh of the pulmonary artery contour and thit
of the left ventricle may be more or Jess equl

In nfants the shape of the heart 15 usnally globular 1t 1s centratic
lacated and s borders reach about equally fa7 1o the Jefs and nght

2 Lert Vestricue.—The left sentricle anatomcally and funcuonalis
can be subdiided 1nto two portions the 1nflow nd owflow tracts

a The outflow tract extends trom the apex to the aorne valie ind
i the Grst porion of the leit ventrnde o become enlarged Tha as
manifested roentgenologicaily by elongruon of the left ventricular seg,
ment below the pomt of opposite pulsations Elon,,ation iy he recog
nized within the left diaphra,matec denstey or within accunmulations
of gas w the stomach or colon {Fig 9) or by an ncrease m the con
euns of the upper poruion of the left ventncle immedatety below the
point of opposite pulsations (Fig 10} Differentiatson from a horizan
talh plared normal heart 15 accomphshed by observing the effcer of
deep mspirauion In a normal heart the unustial comsexaty should dis
appear

b The mflow tract extends from the mutral valve 1o the “pex of the

left semricle Jts enlargement occurs Tater than that of the outfloy,
tract Roenteenologically the enla,

pement of the inflow tract 15 recog
ized by an ancrease in tength and depth of the left ventricylar segment
secn in the left antensor oblque posiion (Fig 11} 1t changes from a
shaflow cunve o a longer 2

nd mare convex segment and 1
bul, e pos
tenorly The mtenenneular groove 15 displ o,

aced
density of e mtradiaphragmatic structures and :::;“\:;fd‘e‘:ﬁﬁl:)c
Wuth matked enlargement when viewed i the P A posttion the lef!
ventnculer border 3 displaced towards the teft Lateral chese wall tTel .
rounding occupies the lower two-thirds or more of the feft (oy:lunur .m\:;
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en and a portion of the right atrum above this by the left atrram

The ur colunm of the trachea 1nd the rght bronchus cin be seen
between the shidow of the descending portion of the arch of the aortr
amd the upper posterior outline of the heart The esophagus lies be
tween thie 1nterior swifice of the descending nortr and the posterior
surface of the heart When fitled with 1 tlnck barium paste 1ts course
1s seen to be essentnilly verucal forming 1 shallow cunve posteriorly
The continuity of 1ts anterior contour is broken above by the normal
mdent itions of the trinsverse part of the 1ortt below this by the right
Inonchus ind finally by the constriction of the diiphragm The fillmg
of the esophigus with busum paste should be 1 part of the rontne
extmnition by roentgenoscopy

In the left anterior obhique positton (Figs 3 6) the anterion outhine
1s {ortued from below upward by the right sentricle the right wtnum
and 1ts wricle ind the wscending wortn The contour of the night ven
tricle wnd the nght atrium 1s vertical  the nght auricle may siope
obliquely towards the 1ortn  The ascending himb of the 1ortic arch 1s
seen to curve upwards md posteriotly ind 1s contmuous with the trans
verse poruon of the arch This curves downw ird mito the descendimg
Irmb ol the arch and the thoricic worty which partly overhp the
shadow of the spinal column The posterior outhine of the hert 1s
formed by the left ventricle below and the left itrtum abose A shillow
mdentation the atrroventriculn groove may separite the two The
pulsttions of the left ventricle e of greater ampliude At or near the
Junction of the left ventricle with the diphrigm an mdentition mn
be observed which 1s plunest in systole during decp mspiration This
1s due to the wterventrienl i septum This has @ movement of 1ts own
whose direction 1s independent of the chumbers to either side of 1t

The brfurcation of the triche1 1s scen within ind below the density
of the tortic arch The night bronchus ippewrs foreshortened while
the course of the left bronchus 1s more verucil than horizontal nd
forms 2 angle of less than 1o degrees with the hne of the irchen de
pending upon the degree of 1ot1ion The left brnch ol the pulmonary
artery ocCistonally may be seen 15 1 shidow fess dense ind sm ler than
the tortn archmg over the eft byonchus wnd hiving 1ts ongin m 1
density wathun the hewt shrdow which represents the bifurcinon of
the trunk of the pulmonary wtery The brachiocephalic vessed group
mounted ou tap of the tortic ek forms the shidow anterior to the
trachea

The appearance of the cardiic shadow 1s greatly mfluenced by the

postuion accupied by the diphragm
a Horvontal heart =In Iy persthente mdn 1duals the heart hes hony
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wewed m the ri,ht antenor obhque position there way be an antenor
Lulge at a lawer level than the prlmonary ariery

b Rotation of the heart on its rertical axis ~Ttus occurs when the
ork. of the night ventuide s wicreased out of proportion 16 that of the
left semtricle Anterior structutes moxe towards the feft to form the left
lateral contour winle posterior structures such 4s the Jeft atrum appear
m the right contour and may be seent withun the night poruon of the
beart shadow as 1 added or double density The pulmonary artery s¢,
ment, tncreases w size the promuence of the aortic Lnol drnmimishes
(he Yeft sentrcular cobtour becomes shorter and strmghter (Frgs 194
WLy

¢ Enlargement of the inflow tract ~The inflow tract 1s that portion
ot the chamber extending from the tricuspid vahe to the apex Jis en
largement produces incrensed depth of the chamber and 13 bhest seen s
the Teft anterior oblique position In this posinon the dryphragmanc
portran of the heart cluefly the night ventricle ncreases i length dis
plang the nterventnoslar groove posteniosly and upwards Dunag
deep wuprracon the duaphragmatie horder temawns elongated nstead
of dimimshing as 1t does 11 the normal hiorzontal heart  1he bulge ol
the anterior contour toward the anterior chest wall 15 incrcased Marked
entargement of the omftow and inflow poruons may ocewr without en
fargement to the right in the P A view (Figs 16 17 18)

4 Lrrr AtRiva—Normaily n the P A position the body of the left
atrium does not appear The up of the left aurcle approaches nd 1o
4 shght exient helps form the left contour hetween the pulmonary
rtery and ieft ventncle but rarely projects to form a definste contour
of 1ts own

a Inlargement of the left atrum 1s first aind best recogmuzed by s
encroachment upon the retrocardiac space Ths 18 visurlized sn the
right antenor abhique posiion as an arched density projecting towards
the spme sitated in the mydporuen of the posterior ewrdhac rontour
st bedow the wacheal bilurcation The extent of thus hor: ontal en
irgement ¢ be wierred by the compression or displacement of the
bartum filled esophagus (Figs 195 207} One must be sure 1
to distinguish such displacement from tiat due 1o the esaphny 1)0 “‘;\ o
pulled to the left and backwards by adhesions (0 an clo§ :5\; o
arch ar to ather mediastinal struntures (Fig 24) Since su ﬁd A

gus s pulled 1way from as usadly mumate relation: ‘5 S
tertor surface of the hert gt ean ng longe U

atrl cnbargement T be wsed as a guide 1o left
b

Supeusorly the left atriuny hes spy relation 10 the mam broneh
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may extend below the dome of the diphragm In the left anterior
obliquc postuion the left ventricular contour extends more posterorly
(Fig 1) so that with the usual rotition 1t will markedly ovarlip the
shadow of the spme The dingnosis of left ventrsculir enlirgement
should be mde long belore this stage 15 1eached

« Concentyic hypertrophy ~\When viened m the P A postion this
wall 1ppeir 1s a roundimny of the left venticular contour without elon
gation of this segment

d Localied ventricular bulge (ventrsculrr anenrysmy—An abnor
ntal bulging of the contour of the left venuicle due to thinming of 1
portton of the wall The most frequent site 1s 1t the pex and i sty It
1t 15 best scen on deep msprrition. Othier commion sites we hiyh on te
Tteral w1l (Fig 15) wnd on the postertor w il Obviously ex mmnnaon
m the oblique 1s well 1s interior positions ts necess iry

At the site of the wcurysmnl bulge there may be pencardinl wthe
sions or 1n increase m densuy duc to thrombus fornrinon Rareh
calaficition 1s present Thinmng, of the entire wall of the left ventricie
occsionlly occurs and 1s difficult to differentiate from mssive Jeft
ventrieular enlwgement except by electrohymography  Aneurysnri!
bulges occur rarddy i the night ventricle wid the wrin nd dingnosts
of such lesions 1s possible only when these weas e on the border of
the cardiic silhouette

e Localiced mmpanment of contiaction 1s mamfiested esther by 1
locilized dmnnution of the umpluude of pulsitions or by w et
reverstl i the dircetton of pulswions (pardosie i pulsitons)  (1igs
12 13) Thus may wdteuc w uer of acute myocurdrid diseise or 2ctual
thinning of the w1l due to sen fomton

% Rieur Vintricur —The right ventride cm also be dnided mto
an wflow trict wd m ontllow trce

1 LnIargemcnl of the outflow tract —The culiest yght vamricubu
enlurgement oruns 1 the outllow trice This extends hom the ipe
of the right ventricle to the pulmonic vilve The fust notieeable dhmy,t
when viewed m the PA postuion 15 1 strughtenmg or an meretsed
promnence of the pulmonuy rtery contour In the night wuiteror
oblique position there 1s scen 1 bulge of the pulmonary irtery wito the
retrosternal space made cven more prommnent by clongiuon of the
cauus portion of the right ventricle

n certun forms of congemtal heart discase the outflow trct my
enlarge m the bsence of pulmontry rtery ihlatition Under such
conditions tecogmton of outllow trict enl ugoment 1s difficult and may
requure speet il techmques such 15 mgrocrdiogriphy Sometimes when
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erate s Tl Lo May be displaced 10 the by 2 greatly en
farged night sentncle

& Svinemicst CARDIAC ENLARGEMENT ~1In the mjoray of ns'crs‘ol
arganic heart disense wiore (i one chiamber 15 formd endrged i :\s
1 terms ¢ muluple chamber enfargement Tatarpement of sil the
chambers 1 termed  generatized cardiae enfargement  When the en
Targement of i the chambers 15 mote ot less syovuetrical 1 um(arm]\)
aching SySLemIC agent 18 wsually found to be the canse for example
anemua myvedema el celere

QOre shanid not rely on charactensuic configurations Terms like

mtratizaton  duck shape or sabot shape heart are undesirable

for they do not guve the information obtained from sysiematie descoip-
uon of the various chambers

7 Dispracenent of HErT —Sliht displacement toward one side
may stmulate entargement 1 this direction: espeenily sf assocrated with
a seobiows of the sping 1n the opposmte disection Marked dusplicement
of the heatt may occur with pneumothorax pleural effusions atelectt
sis and pul v fibrosss D ! disp at nmes 10 one
side may occur with large aortic aneurysms or with an enlarged subr
sternal thvroud gland  The contours of the heart often cannot be dis
ungushed from the shadow of dense surrounding structures hoett
§ENOSCOPIC ENRMIMALION §5 necessary partculndy n the obhque post
uoms with an auempt 10 visualize 1he tonours of the ndiadunt

chsmbers and to tule out chamnber enlargement. Angrocardiography 15
particularty valuable in these conditions

Deformives of the thoraaic spme and of the chest wall not only
displice but also distort the heart and aort1 producing appirent en

largement of the heart or of mdnsdual chambers True enfargement
TRAY OCCUr 1N ceTiain cases

Stoliosis of the spine if consex woward the right displaces the heart
o the feft chest rotanng at so thit the amteriar surface tends 1o
4ppear an the left Jaterab contour and the postenor surfce tends 1o
form the contour on the right Scoliosss of the spine af convex toward
the Teft displaces the heart 1nito the aght chest cavang a sotauon
the opposuc duecuon Elesation of 1 portion of the dixphragm by

35 cventration or abdominal fwid or herniation lhrouéx tlg“\l ,
phragm also may dispt: e

ace and distort heart contoyrs
Funnelchest deformity 1f sese

T¢ may compress the h
n K eart from the
frant g 1 by i g the anty

posterior diameter usually

e r———
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below the bifurcation of the tracher Vertical or uprard enlargement
of the left ntrium cn be observed 1n 1ts successive stages 1 the left
anterior oblique position by 1 disappear ice of the Iree spice between
the two mun broncht 1nd a sprexding of the angle betwecn them
Funlly there 1s compression or displicement of the left bronchus up
ward and to the left (Figs 20C 22C)

¢ Enlargement toward the right —Enlugement of the left atrium
may extend far enough to the night to tppear mn the middle portion of
the night coutour of the hewrt in the P A position (Figs 19A 204)
There may then be two more or less distinet curves the lower being the
night atrium and the upper the left atrum  Not infrequently the
density of the body of the left atnum 15 visualized within the upper
centril portion of the heart The rotation of the heart associated with
right ventricular enlargement accentuates this displacement of the left
atrum towards the night

d Enlargement loward the left —Lnlargement of the left auricle daes
not appear on the left cardiac border 1t an early stage since 1t 15 ob
scured by the coinaident enlargement of the pulmonnry artery Later
a segiment of a greatly enlarged left nuricle may extend farther 1o the
left than the pulmonary artery and form n recognizable contour of ats
own It may be identified by charactersstic atrial wave like pulsations

5 Ricut ATriuM —Enlargement of the night atrium occurs early in
the trabeculite portion wlnch lies anteriorly and later: and quue
Inte 1n the rest of the atrium

a Iulargement of auricle —Larly enlwgement 1s recogmzed by
elongtion of the right quricle whose contour 1s best seen 1 the left
antertor oblique position (figs 16D 21) Charcteristic wve hke pulsa
tions may occasionally serve to idenufy this segment With marked
nght atnal enlargement this segment becomes less oblique and may
even become honzontal (g 22C)

b Enlargement posterior]y —The postersor smooth portion of the
atrium shows enlargement 1ie It may be noted n the right anterior
oblique posttion when 1 posteriorly convex shadow of mcresed density
projects mto the lower retrocardiic space mmeditely bove the dia
phragm replacing the former triangular density of the inlerior vena
cnvn Because of the positton of the right wrum to the right of the
esophagus the barium filled esophagus will be noted to cross through
the shadow of the enlrged night atrum (L1, 228) m contrist to the
postertor displacement of the esophagus that occurs when left atrial

nt occurs Lnlargement to the nght m the P\ view 1s not 1

enlargeme!
5 1ven 1 mod

rehiable criterson for enlargement of the right atrium
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m the presence of Qunushed pulsations n the rest of the cardnclmx:l
tour should su_est the diagnosis Differentiation from generl u::) '
cariiac enlargement 1s someimes dificalt Lustous of ess than 300
cc usually cannot be diagnoscd

b Adh (Pencardial At ) —Adh between viseerd
and parieal Jayess are impossible to viahze Aubesions beiween pent
cardium and pleura may cuuse a syswohit Terraction of visible pleur ov
lung tssue Adhesions bewween the pencmbinm wd duaphongn nis
sternum and vertebrae my be dewonstrable with proper rotabon of
the patient Tenicardial wlhesions may prevent the heart from stufun,,
with changes 1 posttion but this feature way 1fso be absened with
wnusually Lirge hearts An dded hiner shadow (F1, 36) of mncressed
density my ocetsionally be obseried within the eardiac shdow adjr
cent o the border This 15 due to a thickened plevre-penicardit adhe
son Appurent elevation of the heant durn, decp mspiration may be
obseried when the pesicarinim s tdherent 1o the medisunal steue
tures ot vertehr e while the duaphram descends with wspuravon

Pulsitions 1t the sie of adhesions may be dimimshed thou b the
unmmvohed portions of the heart may palsate with normal or tnerewed
amplitade Cudiac enfargement frequently occurs i assocation with
pencirdial adhesians 10 1850n7] (extrn cardine) structures

¢ Constrctron (Constriction of the pericardinm) ~Dense 1dhic

sions my ennclop the grexter poruon of whe entire heart as a glose

envclaps the hand These pericasdsal scars hasmper dostohe wipansion

ndd iy abso affect systolic contracuon Over 2 per o al tume A di

nution 1n cardiic size md the developient of a more vernedl pasitian
1

may occur D hed p are difficult to sut e hecawse
ol the mrled vaniludity 10 the amplitude of crrdire pulsitions from
one heart to another Roemgenkymogr why offers a graphue repre
sntwon of dummnunon er of complert absence ot pulbsations over 4
poruon of the heirs e my also midieate o fessened period ol disiohic
velaxauon md a pl et 6vpe of curve 1 the latter poruons of thastole
L Calfication ~Calaficwion of the percardman is vecos
dense linear sometimes wive bke shadons following the han;’us of th
Neare 1ess Trequently benes seex i aldique positions (Fizs 87 99 K{Je
Cilofitwon of the pertcardiung may partly or mmplc\cl’; encirel )‘
iise of the heart in the 7igaen of the inotentncujar Q0. Ny cll iy
tend over the upper putol the nghtyentncde In somgr s ot
tnent of the it and left atria vesul

of pericardnil constriction my ens
tnlarged

e Oysty

arad by

ises enlrge
ts (i 38) The chupead micure
e thouyfu the hewst 55 evidemiy

~Votalired protrusions of the cardiae silhouctte miy he
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isphiing ind rotatmg the heut into the left chest sumila to the ap
porance with scoliosts of the spine convex to the nght

Lmphyscma mty ciuse enl ugement of the outflow tract of the night
ventricle winch combrned with 1 vertieal position of the heart my
greatly incrense the pulmonary artery prominence Llevation of the
heart and medistnum from sts diaphragmane attachment duce to
bilaternl upper lobe pulmonary fibrosis 1s occasionally seen

8§ Cararicwmion INTRACARDEAC —Calatfication of (1) the heart valves
ot (b) the annuli fibiost may be noted on roentgeno,t iphy or roent
senoscopy  With good accommod ition  roentgenoscopy 15 the more
rcdible method Dense it weudiie linear or arcular shadows ny be
seen |"O\lll£’ up md down or m xol1ry fashzon S)”CIHOI]O[IS \\ll]l
crdie pulsitions T his 1s best noted m oblique positions

¢ Calaficwion of the coronary arteres s rarely visuilized A double
row of lear denstties with motion synchronous with cardine pulst
tions my be visualized 1 regtons where the mun cotonaty atteries
may be expected The most common stte to find such ¢ afications 1s
below and anterior to the iscending rortyn the right anterior oblique
I)OSIUOII

d Cilaficrtion of the myocarduan may occur 1t sites of extensine
myocwrdial necrosis such 1s for eximple with Jocahizad venuienln
wneurysmal bulge

e I'ndocardial calaficition 1s rare wnd represents the secondary
deposition of calesum on dimaed endocardium  almost 2ln 1ys on the
postertor wall of the Jeft atrtum Tis 1s best recogmzed 11 the npht
anterior oblique posstion

8 Pertcarpront —1 Lffusion --Pericwrdinl eflusion cwses 1 genertl
1zed enlargement of the cudinc wea nd 1 disippe rince of the usul
curves of the outhine 1 the P A position (g 35) Diminution of pul
sations 1s varible depending upon the mmount of the effuston ilhin,
the stomich with ur muy reve ibsent or dummshed pulsitons of the
mferior contour of the herrt An mcrease m the wuteness of the rijht
cardio duiphrigmatic angle 1s common In the night anterior oblique
position filling of the night postertor inferior recess in the vicimty of
the mferior vena civa may be observed early m the course of the cifu
sion The superior vent €13 s usu ly dilrted

Disproportionate widening of the upper contours m the PA view
may be accentutted i the recliming posiuon Occasionally decrese of
the density 1t the base of the heart m1y be observed m the upright
position s compared with thitn the suptnc Normal nortic pulsitions
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indentation (Figs 244 B € 1) This pulling 15 due to the normal
adhesions bews een the esophagus and the elonganed noria 2t s level

Descending limb of aoruc arch and thoriac ot —Mrticapation of
s portion geoertlized elongauion of the nortic arch results m
tortuostty In the lelt anterior obligue position 2 stnuous cunature
or an apparent buckiin, mTv ppear Dilaauon of the descending antty
15 frequently seen dderty mdiniduils The deasity of the shadow of
the descendung aorty in adults makes 1t readily vistilized an e night
oblique positon 1t appeats 1 the retrocardine space disumguishable
from the greyter denstties of the heart nd the sptnal column espe
ctally during deep anspiration In aottie msufficieney the descending
aotta 15 rendered more vsible even m clildren

Elongation and dilatanion of the descenting rorta results 1n a promt
nent cunne with a convexity to the left seen nthe 1 L view Jin, helow
the aoric knob and frequently extending beyond the fulus Below thus
density can often by followed withun the cardiac shadon  Frequemtly
the entire aorta 1s diffuscly dilated The aortic shadow then has a fust
form or spndle shaped contour

© Calaficatron of the 1orta most {requently otcurs in the descend
g and ranserse pornons In the £ 1 posiion the supenmposition
ol calaafied plaques seen tangentially 1m the trnsierse portion are more
readity noted in the aortic knob Calafication confined to the 1seend
wg aorta should be conmdered as almost diagnosue of syplubiuc
aoruns

¢ i poplasta ~Hypoplasiz of the aorta may occur as a soluary con
Efe’:::::::\":‘: ;:hﬂ“i:l)pomazn is not mmlrequently scen 1y nutral
el the 20113 1 %em ] har:;m_\ral \cs;l when the volume flow ol blood
copy when the 8“( ";“ﬂ 5! td . he awgnmns my e made on fluoros
wn waly close \o"u\‘;:r\gl:“ ‘CSk'En ing limbs of the rorne arch are

1 ANELRISY Z: AORT o ;8 Cﬂﬂlﬁrmed o anocardotmphy
o Tulge showld be el om ameumvan (b 2 e oomng
nneur\:m 15 Justified onl 3;\ 1“‘;""‘Sm (P52 The disgnosss of
Shadons o e 30t when ateed S it openceeny - o of the
show expansile or [m“smu‘ ?“5(1 rom all threcuans The mass may
pulswions however 1 lCll pubations The absence av prosence of
leanon it e (‘:’:l lm be used as a final dragnostie criterion Cal

of the aneurysm s often present

¥
d“\lmmm of the ascendng and transverse poruons of the aorta mav
su{’c:cc am}l‘mnsmcl the trachea tnd bronch and erade 2dyacent bony
wctures Huge aneurysmal s
5 165 may entrely ol !
ot the e 5 Y obscure large portrons
positive thfferents suon from pl

e pleural effusion or int

1c neaplasm may be difficult Angiacardsogriphy may he expeﬂ‘:d
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due to 1 encapsulated pericrdial effusion to hermntion ar duerticy
lum formation or to flurd accumulation within wm acual cpst It
usully 1s ovord or senmcurcular 1 shape 15 not opicificd on w0
cardiogriply and s pulsitions e trnsnutted Hrom the contiguous
portion of the heart The wtu il etiological dingnosts usually s mde at
operation

10 Aorta —1 ~Flongation and dilatation —Liongation of the ~orta
(Tigs 23 21) occurs in assoctition with nncrense of the artern il pres
sure or with an increased bloed flow through this structure Under
such arcumstances the vessel becomes too long between its fixation at
the basc of the heart and the dinphragm There 15 ust illy an assoctated
dilration due to stretching of the wall Llongition with diltation
also occurs 1n hypertension and 1s a resule of loss of elsuaty due to
wrterioscledosts or to imtrinsic disease of the nortic wall such s syphilit
1c qortatis Detuled visualization of the entire thoraac norta nd tts
brachrocephalic branches 1s hest achieved by angroctrdiogriphy

Ascendiny, portion of 1ortic arch =The nmmnediate supraventricular
portion 1s hudden by the overlymng right wunicle wd cmnot be visual
1zed cxcept by mgtocardiography Llongrtion of the upper portion of
the ascending nort 1 1s best seen in the left mtertor oblique and postero
anterior positions In the left nterior obhique postiton the vertcal
course of the ascending Iimb 1s chinged to an antersor convexty In
the P A posiion the transverse portion of the arch 1s clev ited to or
ibove the lesel of the clavicles The vortic knob protrudes far mnto the
left lung field The lower portion of the trichea is pushed to the right
by the horizontil portion of the arch

It 1s dufficult 10 scertun didatation of the ascending portion of the
arch apart {rom clongwtton Measurement in both oblique positious 1s
deceptive because of the wdjacent posttion of the superior vent cavy
except when the density of the 2orea 1s markedlv mcresed or m the
rare mstances when cdaficanon s found within its walls

Transverse portion of iortic wch —Llongation and dilatation 1s hest
observed 1n the left antertor obliqute position The curse of the weh 1s
wider with mncreased separition of the scending ind descending Iunbs
The density of the dilited trinsverse poruon of the wch may be so
marked as to render 1t visible even withun thie sncrescd tlumem wion
of the tracher The noruc mdentation upon the esaph wus 1s deepened
and the dinmeter of the lumen at this point e wceurately be meastred
from the esophigus to the outer mugm of the noruc knob Thus
diameter however s clmically wumportane More mmportant 1s the
pulling of the esophagus postertorly ind to the left below the aortic
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physema and f of exureme depree selerosts ol ::\c pulmonnry arlery
may be mfened Calafied pliques myy be prcs:r e serond

b The dnet components of the tular shadows e th n‘?
branches of the prlmonary artery In the P A view lht:c 1‘re \m‘ \,l
better viswhized on the pght The air space of the ng‘\\ ln\\c\' xu
bronchus emphasizes the cardiac denaty wedually and the descending
brmch of the 11 1 pustmon wry artery later iy On the seleorocntgno-
gram_ the normil width of the sh \dow of the upper portion of the night
desrending branch < incs {rom nwe o fourteen muifimeters Dilatition
of the secandary branchies of die pulmonary irtery 1 best nowd 1 the
T\ view

Txpwside pulsians of smll ampluude are normatly observed n
htar brnchies of the pulmonity artery & marked merevse i pulv
wons sccompatued by rhythmic merewe and decrerse e density
(elar danee) s scen when the pulmanary rtery pulse pressure ss i
creased s m putmonary vahahr isufioeacy o moompetenty

¢ Aarnay g of the pulmonary rtery and its bruches may be dem
onstrued 1n pulmonic or wfundibulyr stenosts (b1, 28)

Iz Peiworary Tiens —Tulmonaty mamsfestitions are common 10
howt (adure Blood vessels parenchyim and plenr s my be imvohed

2 Hilar didatetion —Pulmonry hypertension 1s indened Iy
creased width of dhe secondary brinches of the pulmonany ariery In
the presence of diftuse stasts the stidows of the seeondary branches of
the puimonary aners myy merease or Monmsh 1 size with tnercse
ar deertase of candiae tusufficiencs

b Chrowe diftuse pieduanary sty 1s mamfested by mereased densuey
of the entue Ty, field wath contrsy espea iy poar 2t the nse Tins
densay 15 due to vaseutir engorgement antersiul sheolar edem and
desquunned alveolar epithehum At times chiranic stisis may be lacal
wed 1o ane or more lohts or porsons of suck tatis snsltang, mfl
muon amoliement (Fig 10} Acute diffuse stasis my he imdicrted by

Tubnun, densuics extending from the hidar TCt0ms an a buterfhy hike
patern {Fig 111) \cure stasts may be Jocrlired 1o portionss of one or
wmore lohes (Fig

Y\ diffuse sinppledt ar mdory apperinee
throuhout the Tangs may be due 1o 1

acafized skl areas of Ghrows
od aheodar collyse 3hus occurs tfter chronic diffuse stasis disappears
U, V%)
© Heural wnalirment s mmfested by (usian or tuchentng, enher
‘lhm., the l«l\:; Wil ar i the wecrlob g Grsures lemnd eftussons may
be weneribized or docabized and are fr,
equenty secn i ol
— 1 y n the interiobar
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to differentinte between an aneurysm and an adjacent medistinal
muss In ruenstces operfication ts hundered by 1 nurowed onfice
or thrombi

b Jusiform ancurysmal dilatavion 1s tmpossible to dufferentiace from
marked ditreation of the 1ot except by wngrocirdiogriphy

¢ Iussceting hematoma— (11, 26) The hematoma rosulting from the
rupture of the intun may extend wethin the medin nto the great ves
sels of the neck, up and down the wortic arch ind may cxtend mto the
1bdomnal rortr There 15 widening of the tnvolved pottions of the
nortt and brichiocaphalic vessels which ss partieul wly mpressive 1f
carlier comparnson films are avalable

Angioctrdioyriphy muy indicate locthzed or diffuse thichemng of
the ortic wall at the site of the desscetion or i arreguir or abrupt
mirowtng of the nortic lumen Less frequently  contrast substince
my ppear withun an arternil flse prssagew 1y

12 Bracmiocrimuie ARTeriFs Woorame or —Tlongation and dila
tion of the night mmomntte artery is recogmzad by 2 tringulr
shudow extendmg upw ird wnd outwwrd from the upper right contom
of the 2scending, rortr (Fig 12) Its prominence 1s enhinced by up
w it dispiacement of the elong ated ind dil wted scending rortr

Widemng of the Jcfe subcltviin artery my be reco mzed by 1 ver
uc denstey exeendinng upw trds above the tegion of e tortic kool
qust to the Jeft of the sternum Titer arclung to the left The most com
mon cause for such wudenming 1s corctation ot the rorta (g 3314)

13 Surtrior Vryva Cuy Dicamamion or — I he superior vent cwa
may be visble normally i the P A view  although the curve of the
wscending worta s the more pronunent With increse in yenous pres
sure the supcrion ventcnamiy appear s 1vertcd shidow of virnible
widtl puailel to the stermum cxtending, those or Titer! to the wscend

my, orta ([ 224)

11 PurvovarRy ArTiRy —1 Dudatation of the trunl of the pulmo
nary artery 1s secn m the PA view s 1 bulge wath tts comesty o the
Ieft appenng below the rorue knob (Lig 29%)

Dulatation of the promary branches (right and It pulmonary ar
teries) —The Jeft pulmon iry artery 1s scen in the left imtarior obligue
position 15 1 shadon of wncresed width and denstty obhiquely cross
wg the left bronchus (1, 29C) It emerges from 1 centrally phiced
densuty due to the bilurcition of the trunk ol the pulmonary rtery
Mrkedly mercised density occurs most often 1 the prescnce of em



"
CRITERIN FOR DIACNONMS 109

§ Normal Conignrauon 1 %)

N\—lowmt of oppose puksa
tons

T1 ~tuathes

R Br ~R ght Bronchus

As=tscen ing Aerta

H~Illar (Sccondars) heaath
of e Tulm ny Aters

101 rmic knot

PA-lub onarv Avery

Fp —Fpiear it fat

ear |

v

6\ rmal Confgu ativiil A0}

=\ nihng Ao 1a

R\ —Rught Auncle

R At-Right Atium

Ry-R F\ entnce
—Pufmonary Art

LA L

AN <A Ventneular gec we

I% ~Interventnicatar gr - ve

V
In VO
Nermal Configuration (R A Q)

F —ksoj hagus

\ —\ertet ral column

10\ € ~Infennr Lena Cwa

1A —Left Mrmn

As = \scen fing Aotta

1A —Pulmoniry Artery

Ho 7 Vel Heart
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%

i}

Fic 1 Postere Anterior (I A) Ti 2 Ryghe Anterior Ohlighe
Position  Tluoroscopic  seicen (R\VO) lositton \rmsmb be
against the antertor chest wall abducted or elevated and held

on top of the head

Fie 3 1t sntenor O hque
(I A0) fostuon



CRITPRIA TOR DINCSOSHS

I
v,
Y
\
A
3%

Fir 1. Marked Enfargement
£ the Lefe Venter e Mgl lekt
\entncular rounding The atrcy
nts o 2 slght i lemation
Tust oted on fluoroscopy + hen
e normal scgmem abore ths
wlent tion moves nward dut
iners stole while the portion be
1w the nientaton moves oit
wits (paradoss 31 pl any » )

@ |
H

FLoIt Mah o Eol 1 oenvent
1 the Inflow Ira t of the Left
Ventr de It overlaps the spime
st nody and d s laces  the
1w entricalar groove (1) far
aniently  Note also the n
o aed cunatare {clongation)
«f the awenling aorta anl the
sepa atwn of the antenior and
posterior imbs of the aortic
ah nicaun clonguon of
the trans ¢ se portion

$1 13 EHear o gram

In sstole the Boma moves o
ward (up m the dgram)
The nomal rtion <f e et
sentnicle moves inward (1 1y
In d a tole (aoruic potch in hica
uing the dosure of the aortic
rahe) the 2ortic motion 15 in
ward that of the normal left
sentnide outward In the dam
aged portion of the left ventncle
tlere 15 expansion in systole
(utward m tion firt arrow)
and nward reeol an duastole
tsecond atrov) SSvtde b
Drastole

Fie 1> Ventncular Anet nsm
Thus mite of locabized bulge 15
lest frequent than 1 the lower
portion af the feft ventrcular
contour (pul 1ting outs ard in
systole) as in Fig 17

1
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NN

Tie 8  Horizontal Heart Tte 9§ Tlonganon of the Out
N\l ot of wdprcent oppasie lfow T ract of the feft Ventrucle
pul 2tions The length of scament helow
Tp—f pacaedial fat N\ rsancreaced e eviend he
fow tite dome of the left Tef of

the diphrigm

7

Tie 10 Elongition of the Left Fre 11 Dubi ement of the In
Ventndle as expressed w rotnd Mlow Tract of the Left Ventrick
mg of the upper left veutrienta Farhv elongation of this port «n
contour and M he extension af 13 shown by mncreased rounding
the left senticelar density below mthe I A0 pstten The m
the ditphirgm terventricnlar groove 15 disphenid

downuwands an [ antenorly
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Aorfa

Ly v

Fic 1 Marked Enlargen ent
fite left Ventncle Thigh Ikt
+ atricolar rounding The arriw
{ots 1o a shght mdentation
hest noted on fuoroscopy + hen
(e normal serment al ve this
w1 ntation moves nwar 1 dur
g s tle while the p rtion e
the 1t ntation moves out
war v (paradovical pul an 0 )

~H

FI 11 AMarkel Enlasgen ert
of the lafl w Iract «f the Left
Ventride 1t overlaps the spine
feroty and diplaces e
1 tenent seular groove (1Y) far

o N alo the n
e ol curvature {clongation
OF the 25 ¢ g a0ms 2o he
sepwation of the antenior and
posien © Nimbs of the aortc
ach micaing clongaton of
the L ansve se portion

T 13 Flectrchym gram

1n sstole the acria m ves ont
ward (up in the dugrm)
The n rmal pertson of tie ket
sentncde m ses mward (13 0)
In diastole {aortic notch ind @3
ung the closure of the aortic
wabie) the acrue motion 16 in
war! that of the normal left
sentricle outward In the dam
aged portion of the left ventncle
there 15 expansion m systele
(ouward mcten et artow)
and 1nward recol in diastole
Leconl arto ) S tale D
Diastole

= [
—_
® 2
1 ‘ <

e

Fi 1 Ventncular \neunsm
This site of localred bulge 1
less frequent than is tf e lower
portcn of the left ventrieular
contour (jul Wwing_outt ard in
systole) as in F g 12
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Fic I6% Vertical Heart (asso
oated with bronchiectasis em
physema and pulmonary vents
lation tnsufficiency) before en
Iargement of the righe ventricle

Fie 16C Right Antenor Ob
Tique Losttion Note partial oblit
eraton of the retrosternal space
by the enlarged nght ventricular
outflow tract plus dilated pul
monary attery

N

Tic 16B  Enlargement of the
Right Ventricle Same heart 1n
nght sided failure Note the dis
appearance of the aortic knob
(rotation) plus strarghtening of
the left upper contour Note al o
the ncreased width of the right
hilar branch of the Pulmonar
Artery

Enlargement of the

Right Ventricular Inflow Tract

and also of the Right \unde

(formerly termed the nght aw

rieular arpcmhgc) Increse
)

Fic 16D

the length’ of the dtaphragmaic
orton indicites flow tract en
argement
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N

Fire 1

13

R g Yentnentar ba
largement 1 a casc of ewsential
hyperiens on  the pulmonary
artery segment 1s proqunent the
Ieft ventricle 13 moderately en
targed

Nk

Fics 184 and 18B  Progres
site 312068 1n the Enlargement of
the Right Ventricle lead ng to 2
disappearance of the sottic tnob
and rotation of the heart
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§

2

Fir 191 Enlargement of the
Qutflow Tract of the Right Ven
tricle Note the drop i comver
iy b N andicating that the
left ventricle docs not partiaipate
m the enlargement The
creased density of the left wrum
ppets on the night contonr

AM-ATinnbunl Fottion of the

sternum

Anterior Oblique 1osiuon

Same an the R by Fie 11 Samce mn the Teft An
Ihe terior Of lique  [osition

pulmonary arry and the nght
ventnieular outflow tract Iulpe
st the retrosternal space Lhe
Danum filled esophagus 15 mden
ted I the enlarged left atrium

slight right ventnieular outflow
tinct enlargement | he left mun
hronchus 18 elevated by Jeft
atn1) enlaigement



CRUTTRIA FOR DIAGNONS

Fie 0\ Enlar enent of te
Left \toum ajpeanng m te
To tevo Anterior \icw as an area
of mareased lenut  forming the
upper part of the nght cardiac
oitour and mdenting  the
tarnm flled esoj hagus sl ghtly
to tle nght “The upper wn lent2
tion 1n the esophagus 1s that of
the soric knal  Note the small
left veninicular contour

HoUB Sae n the Right
Auerer Ot pe Losion
fa kel left atrial enlugement
ko 1ulemg mto the retroster
atsyace de to n it ventricu
far outfl w tract enlargement
plus pulmonary artery dilatavon

T 0C Sm emtlelelt \n
terior Ot lique Yoution The keft
mam Trcnclus 16 elevated and
compressed The left ventricu
Tar centour 1s not entarged Thus
cardiac_entarg ment in the P A
view (Fig °0A) 15 due not to
Ieft ventrieutar enlargement hut
to dusplacement of this ventricle

to the left by the enlarged right
sentride

fN[b!
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GUIDL TO 1hE ROENTGI NOLOGIC AL DIAGNOSIS

Iic 21 Enlygement of the
Right Aunicle  flabeled R
App) 1 A0 losiion Tlonga

tion of the ohliue segment ly
mg hetween the ascending aoria
and the lower Anterior contour
(nght atrium above night ven
tricie below)

iy,
)

Tic 22B  Enlargement of the
Rught \trium posteniorly R A O
Toution Tlus portion 1s shaded
and scermmply 15 transected by
the barum  filled esophagus
3 Dieh cgually s dusplaced pos
teriorly. by the only  posterior
heart chamber 1n contact with 1t
the greatly enlarged left atrium

IS

Tie 2% Right \tral En
hrgement  \ prontment nght
contour m1y be due to actual en
Rrgoment of the night trum o
hisplicement of the right atrtam
by nght sentriculw  enlarge
ment or to 1 combiniuon of the
two 15 this mstance

Su—Dilated  Supenior

RL 2

Venz

G

e 22C  Marked Right \u
nealar (old terminology  Raght
Aunculr Appendis)  Fnluge

ment Tlus segment s pracn
ally horzontal Note ko e
elevatton and compressin of the
Teft mam bronchus by the mark
edly enlarged left atrrum



CRITERIA FOR DIACNOSIY

%

Fic 254 Floneation an (T ¢
Wosty of the Soma ant 1ra
chiocephalic Vewcls (Br) \ate
the mncreased cunvatuse cf the
ascentne aorta the prominent
Fore nel ant the tortym 3
descending port n of tte gy
and the thomoe dora The

B 3B Same m the Lety Ay
terior Oblique Posstion The
el Dt 1 and b canee
an af farent Luckling (1 angula
ven of the aorta Th's is net real
angudaton since the or e of
the ora tums 3t this pomnt
a%ay from the observer

J

B 4 Bopta o tof
e fllop mEnt ¢ f the
Lefe &t yganon of

esopt 3y
e fom us usal ighontig
the left a1 1ym s 4
Present the t gy
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Fie 2118 Same i the Left An
tevior Oblique Tositton 1o tetror
disphccment of the barum filled

esaphagus

that the ¢

scending, 10111 5 no longer pre
sertebral but is now parnerte

bral

T 21C  Sime in the Right
\nterior Oblique Tosttion The
barium filled csaphagus 15 pulled
postertarly becatise of sty aortic
adhesions This simulates pos
tenor displacement by anocn
Jarged left atriwun which in this
instance actuaily 15 enfarged bt
not sufficiently so to indent or
dusplace the esophagus

d
o}

Tre 21D A sinular cise i the
Rught Antenior Oblique ¢ sitton
The esophigus 13 pullcl pos
terjorly above then pushed an
teriorhy helow By the tortupus
thoracic qortr Nevertheless feft
Al enhrgement can e identt
fied bt settiout the 1 of che
barsum fitled csophagus
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CRITERIA FOR DEAGNOSTS

3

h B Samen the Left An
A Anewrysm of il
Iv‘n‘\ :*e Ion::ln o)I e \orhic ten ¢ Olhjue Lusition

Bl

o€ Dissceting Ancurysm
of the Sorta The e toa Nor
tions represent areas of d sscc
ton withn the walls of the
aoma and the brach ocephalic
vessels
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PFA
By p sHonet
o latateon

fenos 3

1 53508

Fie  27%  Angocardiogram Tic 278 \ugiocardiogrant of
Tetralogy of Ttlot (Infundibu the Hetrt in Tetrilogy of Fallot
lar stenosts with  post stenotic (Iofundibular plus valsulir ste
dilation) The 1orta 15 pracy nosis)  The blunted appearance
lby transnose 1 reeenang almost of the lowermast left contour 1%
all of us blood from the nght due tn right ventricular enlarge
ventricle ment shich Ao dupltees the

mierventricol e septum and the
left ventricle upwards and back
wards  Thongh the shumt of
blood through the sepial defect
 from the right to the left ven
tudde oproficiuen of the latter
mas be good fur or even poor

Al

Tie 2:C Same m the Left \n Tic 2D Angiocardiogram of
terior Oblique Lesiron The m me m the Ieft interior Ob
creased size of the hight sentncde lique Posttion  1he puimenary
aud nght Arunt are <ceh here artery 13 not apacthied thus the
1he left sommnde s dasplaced clear space below the qortic arch
posteriorly and upward ahote
the trrow which denotes the n
tersentpculay grome



CRITERIA FOR DTAGNOSTS

¥i %8 Anoard

ogram of
Tulmomic  (valvnlar) Stenosis
plus Atrial Septal Defect The
Pim nan aster trunk s
prominent Tesont the val ular
fteno 3 (poststenonc d tata
o) Note that this dilatation
does ot extend to the hilar
branches of the pulm nary
artery

bl

FI ™B Sme nthe R It
Ante  Oll jue Pwion The
shight 1eft atral enbrgement
h s due 10 an aswocat |
n tal senoss (Lutemtachers
Synirome) The haded 2 ea 1s
due 1o the right Frinch of the
pulmonary artery scen on end

Fie 0\ Atnad Sep tal Defect
ate the tremendeus dilatatin
of the secondary tranches of the
pilmonary artery The shaled
area with n these vessels 13 due
T an enlarged tertany |ranch
seen on enl The pulm nary ar
tors tr nk 1 promunent U e deft
ventnicte 16 smalt

i

Fic 9C Sane m the Left \n
teror Otlique Poston  fhe
shaded area 18 due to the night
branch of the pulm nany a tery
scen on en) Note that the p 1
monars attery s wider than the
aorta The ht entricle anl
nght atrum are markedly en
larged the left ventr cle 18 smalt

121
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GUIDL TO THE ROENTGI NOLOGIC AT DIACNOSIS

PA
fut STnte
& latatren

e 2:4  Angiocrriiogrm
Tetralogy of Fallot (Infunditu
lar stenosis_with  post stenotic
dilitanon)  The aorta 15 practi
<1lls trnsposed recenvang almost
all of uts blood from the nght
1entricle

anall

Fic 27C Sawie i che Teft sn
terior Oblique Position The
crewsed size of the night sentrcle
and right atrium are seen hese
The left ventncle 1s displaced
pasteniorly and npward aboe
the arrow which denotes the an
terventricular groove

2 Fee

I 278 Angrocadiogram of
the Heart in Tetrilogy of Fallat
(Infundibular plus ytlvalar ste
stosis) Tl blunted appearmee
ot the lowermaost Jeft contonr 1
due 10 right sentnicular enlarge
ment wlnch 1l o displaces the
mtersentricultr septum and the
Yelt vemricle upnards and back
wards  Though the shunt of
blood through the septal defect
1 from the right to the left ven
fcle opaaificition of the latter
my be good fatr or even poor

I'c 2D Angocanhogram of
sune m the Ieft Anterior Ob
lique losinon Ihe [mlmonary

actery 1s not opacified thus the
clear space below the goruc arch



CRITFRIA FOR BIACY

Fie 8\ Anguocr hogram m
Tatent Ductus \riern sus Note
the elevauion of the left pulm 1
ary arteny (LP V) U e re-opac
Feat on «f the pulmonary arterics
from 1l ¢ aorta

oM

Fie 3B Sanen the et An
tenr Olhipe lownn The
infundil wlar tulge o the n
terior wall of the descen ling
arch 18 characteristic  though
viriamts of ths Tulge mav be
confusing In (F1s stance 1e

mahcat wisact lemonstrat le

Fic
\orta

nomnnat

334 Conrctaton of e

The left ventnide 1s
voun fet and enlarged There 15
21 absence of the aorte hnol in
the presen ¢ of an clongatel
acening o ria and witened 1

anl left subclavian

artenes From n of the nibs i3

present



GUIDT TO THE ROFNTCI NOLOGICAT DIACNOSES

Fie SIA  Right

Angiocardiogrim of
Isenmenger s sndrome \rrows
mdicite the flow of blond from
the left ventricle imto ihe 2orta

Fic 30

and  through the sentricular
septal defeet (S1)  mto the
right ventricle The shunt here s
from left to right thus the left
yentricle 1 10rtr Nie not opaa
ficd

Aortic Arch Ie 3I1B

Same n the Right

(High crosingy  Noie the
~ortic indentation on the esopha
gus from the nght

\uteror Oblique Tounon Note
the compresston of the esophigns
from behmd by the ligh ortic
cro sing to the Jeft



CRITERIA FOR DIAGNOSIS

TR

Fic 3t Card ac Displacement
{Scolioss of she Spiac) The
fieant 18 & plated anie the left
chest also rotated  Frequ emly
81 1o 2 socated emphysema
tight ventr cular outfiow Iract
evlacgerteny  and  pulmonary
arters  promiptnce - rway  be
demonstrated.

Fie 3 fencarinl Effusion
Trerease m osize ani regressim
occutring within tho montle
Nate the mereased wylth junt
abme thesdaphragm  the fow of
Yt tual chamber comonss the
erease 1 acuny of We nght car
o hepatic angle and difatation
of the superior vena tava

12

PTG

Fir 36 Pencardial Adt esions
1 regularity i the cardiac con
wwr whose meuen I synchro-
0 s with the movemient of the
hearr,

Fic 87 loalnd Calofica
Gon of de 1encarlum
(LAOY T2 < oiewrs iy then
matie 23 1 el as m non theuma
B hearts most frequently over

the vight ventsgle



GUIDL TO Tt ROLNTG! NOLOGICAL DIAGNOSIS

VAL,

!

/
ﬁ\wmﬂﬂ

Tic 33D Same n the Right Fie 33C  Contrist elongited
Antertor Oblique Position Note and dilited Asceading tortawith
the clongited ascending ort: m a narron Descendmg lorta
contrast te a narrow descending
aorta

Tic 33D Angocardic gram of
same (L AO) The sitc of con
striction post stenote dil1tation
and ome of the colluerils are
demonstrated



CRITIRIA FOR DIACNOSD

Calt

Cake

9\ PA peahon 3 R A4 peaition

3)C L AU positon

Fi 35 A s nemcalar Rure Tape < Penat il Calofcat on The calef cat o
VUV msmecm o s hut rotn ethers In the R A0 gosit n it freques 1y
sem ¢ e daa o Lshape o the LA O pusition {near”or punciuate el
Vo ntle Voot Jems iy rather than at the ront urs The
hewy g FPRATRIR enlarged chiclly the atria



(UID1 10 JHL ROINICINOCIOGIC AT DIACNOSIS

D

381 1\ position 3\ R VO position

datda

Cale

3 1 VO priuen

e of 1acandinl Calahcion Small hent ro dem mstrible

Tie 98 Dty e Dyp
taficttion ¢ conte s noted wmall peoiten

chmher cnlargement €



CRITERIA FOR PIACNOSTS

16§13 Acute diffuse pulmonary sasis (putmonary edema)
1n 2,40 vear-old male with mutral stenoses and ansodehey Note

the hilar vegions

the butterfly ke radiaticn extending from

Fie M8 Same ngpen,
atute diffuse 7 PIUERL 11 6 dagy Tater

The manufest
PUIONATY edema have d 3y pragey " E1200R ol




128 GUIDE 10 THE ROFNTGENOLOGICAL DIAGNOSIS

Fic 40 Chromic dtffuse pulmon2ry stasis m a 58 year old male due to myo
cardial infarction and left ventricular falure In addinon to difuse increased
density there 1s also 2 localized arca of density in the right mid lung field



131
CRITERLA FOR DIAGNOSIS

Fie 43 D use stppled appearance lue to small localieed
areas of alvent 1 coll pseanlfilross Th m | ary appearance 1
ost comman i the Tnteral between attacks of acute or chien ¢
difluse pulmonars stasis



130 CUIDE 1O THI ROINTCI NOLOCICAL DIACNOMS

Tie 12V Acute localized pulmonary stass dna 26 year oid female with
mitral stenosts Homogeneons density 1s noted m the right Jowa lung, fiddd
and a smaller discrete trea on the leflt side

Fic 12R  Same patient on the following day The localized densities have
dssappeared



CRITFRIA FOR ELECTROCARDIOGRAPHIC
DIAGNOSIS






CRITERIA FOR LLECTROCARDIOGRAPHIC
DIAGNOSIS






CRITERIA FOR FLECTROCARDIOGRAPHIC
DIAGNOSIS

CRITTRIA 10R PNSTRUMIN 1S
ELFCTROC ARDIOGRAT IS

1 Flectrocardiographs shall be equipped with a smuable recording
mechanism

2 The recorded response of the pstrument 1o exte » by apphed

squwe wane voltages shall be adputable 10 9 sepsitisaty of 1em per
milnolt when this soltage 1s applied to the leads of the mstnment
throuh a senes ressstance of 2000 obms  This sensinvits shall be
mamtancd without further adjustment witlun =% percent for a ymm
mum period of three minutes wader operaung conditions Operting
condusons for the purpose of this requiren ent are defincd s follows
(1) For instruments powered by alternaung aurrent at aspecified power
frequency the hine softige maw vary from 102 10 1 8 volis wnd the
joscr frequency =29 from ats speaified vilue  (2) Tor nstrumeats
ponered by one or more battenes he voltie across the sermmals of
ww ov all when under aperation shiowld be betwcen 809, and 109
*f these rated voluige
Under these conditions the response of the instrument to s 1
carporated standardising, signal of 1 millivolt shall be within =5 per
o of the resporise to the externally 1pphied test stonat The nstru
e shll meorpor e weans of supertmposn, 118 IANC tost signal
upou the cardiovapluc tracing as recorded from any lead position 1t
st be possiblc to spply 1his signal valta ¢ cantinuonsly for a penod
ol two or inore seconds
\u When the mstrument 1s standardized from 2 1 em Tesponse to )
|;u“:;cul:n\\‘\: i‘f?lzu,o: :z:ul‘ulng'; [r](lm\ anusowdal \(oll'\;;c sarng from
1710 10 evcles per ::cond‘:h‘nli ;:)1 ;K;; fﬂ'; hdﬁo(;’ o et and lrams
Wne response 10 equnalont \oh-n": \:111-C (::vn .E’C‘;‘_"e“l of the e
spowse of the wmstrument to 1 nnllngh ‘X‘ . e mplitude 1o
peab siusordal voltge variation
e F 3 repert o e Shwen o muce o Fleas o Vographs 1
AU n L War b §y o 0 of the Yher caa e hical
L S e 3 ot ey shoacense
MR ca tnlhome qn Faen tages T s

13,



136 CRITLRIA FOR CLECTROCARDIOCRAL HIG DI ACNOSIY

up to 300 cycles per sccond shill not exceed 100 percent of the square
response to equivalent voltaige variations

+ The response of the mstrument at 02 second after the pplicr
tion of 1 direct voltage of 10 mllnvolt shnll not deviite more tha
=10 percent from the response 1t 001 second The test voltage of 1
mulltvolt should be applied to the leads of the mstrument through a
series resistance of 2 000 ohms

5 When the mstrument 15 adjusted to the sensiivaty specified mn
requirement 2 the recorded response shill be directly proportional to
the wplied voltage (direct current) within =5 percent over a range of
J em on esther side of zero

6 With the two mput termnils connected together 2 potentiil dif
ference applied between them and ground should not produce 1 de
fiection of more than | percent of that produced by the same potential
difference pphied between the two mput termmals

7 The instrument shill incorporate 1 means of continuously record
ing, time intervals on the record nd this must be by means of a device
operiting, mdependently of the record driving mechamsm These
tery us shall be of one second duration or less and the timing device
shall be accurite within %2 percent However a mens of supermm
posing, this time signal on the clectrocardiographic tracing at the op
erutors will will be iceepted s fullilling this requirement 1t should
be possible to record the time signil for a period of at lewst two scc
onds Recording paper preruled so 1s to mndicate time mteryals assunt
g, a constant paper specd shall not be construed as fulfilhng this
requirement

VECTORCARDIOGRAPHS
Requirements for acceptable vectorcardiogrphs using, cathode 11y
tubes have not yet been defined Further mvestigation 1s pending



CRITERIA FOR TECHNIQUES
AL
GEC\;:wes 1w the electrocardiogram occur n vanable degree with
change am posture after meals after smolang after exerase and with
thie use of drurs The posion of the body at the unie the recording 1$

made should be stated 1 the repart The preferred position of the

patient 1s recumbent The rechirung table should he long enough and
wide enough to support 2l

1l extrermities To elumnate shuenng the
temperatute of the room which the tecords are made should be
comfortable For precse comparatiie work the patent should be 1n
the basal state at each recording

Birouar bxmresm Leans

Tupolar extremity leads record the difference 1n potenual between
1o extrumues by conneciing each to one of the wmput tesnunals of
the recording device 3 lead such as this i which both electrodes are
distant from the heart 15 described as bipolar The difference 1n po-
tentidl between the Left arfa and the Raght arm s demgnated as Lead 1
between the § eft Leg and the Right Arm as Lead I and between the
Left Leg and the Left Arm as Lead I1T In each instance 1he connections
1o the gahanometer are to be made i such a way that positnaty of
the first named extremity with respect to the second results 1 an up-
right deflection n the finished record

In tian, these leads the sensiuaty of the recording instrument
should be so adjusted that inuoduction of one mallisolt 1 the arcnt
resuits 10 a deflection of one cenumeter In pracuce this relerence
roltage or standardization should be recorded at the begmning and
at the end of each lead

The electrodes may be placed on any part. of the amas or of the jeft les
w wmikan, these leads so long ns they are below the shoylders 1 lh:
former and below the wguinal fold antenorly and the gluteal fold
posteniorly m the Jatter Any other placement of the electrodes mde
neeessary by deformed or missing extremuties must be noted on the
record
St o Sty e g ol i o
dn a0l 50 Tong a8 the e c( s;n' ace of the electrode and the
condenser pmpe:““ -\mmeme’ ectmade o and displays no

nt electrode to use on the extremties

137



138 CRITERIA 1 OR ELLGTROC ARDIOGKALI IHG DIAGNUSIS

15 one of German ster 35 cm x50 cm which 15 held i place by
w elastic band and which mikes contact with the sk through a
conducting jelly

Electrodes wnd their contacts with the lead tn wires of the recording
device must be kept scrupulously clewn The entire crramt from prtent

to mrchine must be wspected frequently for defects

Unnorar ExtreduTy LEADS

The potenual of ny extremuty my be obtuned by connectm, its
electrode (cxploring electrade) to one 1nput terminal of the recording
desice The other terminal 1s connected to wn mdifferent electiode
preferably onc with a potenual s close 1 possible to the mew po
tentinl of the body during the cardiac cycle Such +n electrode can be
constructed by connecung the night airm the left arm and the left leg
to 2 central termunal each through 1 fixed non inductive resistance of
5 000 or more ohms 1t 1s imperative th it the resistances between each
extremuty and the central ternunal be equal A galvanometric lexd 1n
which the centril terminal 1s used s the mdiflerent electrode 1s de
scribed 1s unipolar

Augmentitton whereby the resulting deflections are one and one
Lalf times s large s therr true size may be 1ccomphished by sevening
the connection between the central termunal and the extrenuty bem,
studhed

In recording the extremity potentials etther 1o the ordinary unipolir
or wgmented way the electrocirdiogriph is o be so rdjustd that 2
dellection of one centimeter in the finshed record cortesponds to 1
potentit diffcrence of one mullivolt Any increse m sensitnvaty of the
wstrument made neeesstry by small deflections should be clearly re
corded on the curve preferably 1t the beginnimg ind 1t the end of the
lead Connccrtons to the galvanemeter ire to be made 1n such 1wy
tht relative positivaty of the exploring electrode will cause an upnight
deflection 1 the clectrocrrdiogrim

When made 1n the ordinary sty the records from the right arm the
left arm and the left leg we to be destonuted by the symbols Vp Vi
and Vg respectinely When the records huse been qugmened eich
of these svmbols should be preceded by t lower cse Ietter 1 s follows

Wy, Vg aVp

PrrCORPIAL Lraps
The exploring or precordnl electrode should be arculwr and 3 em

or less in diuneter In cluidren under ten years the drameter should be
15 cm orless Itis desirable that muluple precordial leds be tiken
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and that the posion of the precordial clectrade ﬂhlc‘nuhnmi by a
subscript after the lead accordin, to the ["u““""vll ‘(cr ] marg At
Subscript 1 shald b used for 3 lexd from the right stery i
tscrspt 2 for a fead from the left sternal

the fontth mtercostal space Subscrspt 2 : el fromm e
g at the lourth 1tercostal space Subscnipt § for a lead 10“1 |e
Gl wercostal space where 1t 15 erossed by the mudclnicn ’“" '“’!
Subseript 3 for a lead from 3 pont muluay between points 2 -nz:‘l
Subscript 5 for a lead from the yuncuion of the Teft :\nle—nor xlary
tme with the horzontal level of posion 4 Subseript 6 7 and B are
tor leads on the same horizontal Tevel but 1t the Jelt nudaiitary hine
() the feft postenor wullary Jine (1) wmd the Veft mudseryputar e
(%) respectinels When additional leads are made {rom 1he night sule of
\he thorax therr Yocation 15 10 be indieted by arbic subsenpts 4s for
the left ade 10 be followed by the letter R (for nghyy A lewd (rom
the Gith tercostal space 1n the nght smudelavicular hine thus walt bear
the designation L 5

1F 1ernenl devsstrons m the planing of the electrodes e made for
win reasons the exact level should be sndiented by the Reman numert)
of the mtercostal space folloning the Aralnc numeral of the pasition
e VI would indicate the lead from the third intcrcostd spice
above the posinon of V,

For rontine purpases leads should be made from 1t Jeast three 1reas
widel distributed over the precordium In this regard the combination
of forauons 1 3 and 5 have been Tound useful though Yeads Sram 1R
s posstions are more informatne and therefore preferable

Fhe muflerent or distant contict 15 1o be placed on the centrat
termimal  Leads obtarned i this wav are desynuted by e letter V
followed by a subscript depending upon 1he location of the exploting
clectrode as described above

Leuds made with the distant contact placed upon the lefy leg have
been widely used They are designated by the letters CT followed Iy the
nuwmeral imdicabing chest position as 1bove described Leads with the
Wistant contaas placed upor the nighy arm have been less used They we
dusgnated by the letters CR folloned by the apptopriate numera] T he

use of the central termunal 1 vecomy ended because untiormly 1t will
;;l'\e a more nearly exart record af the precorthal powenuals than s
abtuned when using esther of the lim};

mbs as cthe sue for o
el he distant

Elicrs Note h(rr;non should be callled 15 the fact thw several atticles i the

e P’Mmﬁr‘u:‘;urn :“:\Melv‘n‘:‘\m\: when lh‘z- r 'ot:n’du\m Is certainty \\:c seat

Ny Do b e ma imerted o b21s CF ani Cfg | ut not 1n
of

W —Aram \ac \mier Phys 19 161 g3 o169 cx5s walh G heare
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In taking precordiil leads connectrons to the recording device e to
be m1de as described for the unipolar extrennty leads so that relatne
poswnary of the exploring electrode is represented by an upward deflec
tion 1n the finished record

It wall be found comventent 1n taking precordnl leads with Jge
deflections to idjust the electrocardiograph so that 1 deftecnon of one
half centimeter 11 the fimshed record correspouds to 1 potentnl dif
ference of one nullivole The sensitivaty should be clearly indicated on
the curve by recording at 1ts begmning and 1t 1ts end the effect of
wmtroducing 1 potential differcnce of one mullivolt wnta the gakano
metric circuit

Esortisgrar Liaps

The exploring or esaphngeal electrode 1s usually a small cylinder
approxmately 3 mm « 4 mm made of non corrosne metal It s con
nected by msulted wire of approximately 100 com m length to 2 chp
or 11ck to whuch n 1nput ternunal of the galvanometer miy be attached
readily Several ring electrodes 1nsulrted from e ich other at distantes
of 25 to 50 cm mny be arranged +long 1 small bore tube sinular to
t stomch tube With this clectrode multiple leads may be made from
several esophageal levels without moving the tube

The depth of 1n clectrode n the esophagus is mesured from the
external nares In adults the exploring electrode 15 usually closc to the
hewre at levels betneen 30 em and 55 cm from the external nars
Placement and locilization nre nccomplished best with the aid of 2
fluoroscope

‘The central terminal 1s to be used s an mdifferent electrode s
described for other unipolar lexds Response of the electrocardiograph
to the ntroduction of a potential diffcrence of one milhivolt must be
adjusted ta the size of the deflecuions to be recorded and must be clearly
shown on each Jead made

The le1ds ohtawed re designated by the symbol V followed by the
subscript £ and 1n Arabic number to indicate the distance of the
clectrode from the external nares ey Vi 3 Vi

VLCTORG ARDIOC RAMS

There 18 no agreement at present on the techmque to be used
recording the yectorcirdiogrun mn sever it phines Howeser a vinety
of reference systems 1re n use and with ume 2nd cxperince 1t 15

h
suspected that one of these will be demonstrized to be supersor to the

others



CRITERIA FOR NOMINGLAL URL
OF THL DEFLEGTIONS

I Thesymbols P Iy QRS T And U are to be used to represent the
deflections or groups of dcflections encounteresd m the electrocardio
gram Craterea for the use of these symbals apply to alf Iends umipolar
and bipolar normal and abnormal

2 The P wave 18 normally the gridual amua) deflecion of any
group and may be a summit or 2 depresson The level of reference
from which 1ts voltaje 18 measured 15 the 1soelectric Jescl {TPor
U P meenal) I 1t displays turning points on cuther sude of 1ts reference
Tevel 1t1s deseribed as diphasie 1€ the inwial tunmng, point 1s aboyve ths
lesel 1t 15 sard to be of the plus minus (4-—) type nd of below at1s
sa1d 1o be of the mmus plus (—4-) vype

In esophgenl and intracardinc leads the P wae wall usually be com
posedofmuluple rapid deflectionsnotunlike the QRS groupolleads from
the body surface Itis recommended that the same symbols and eniterizof
appheation be used us for the inal ventricular group (see par 5 below)
but that the symbol for each 1113l deflection be followed by the subseript
v €8 Qy Ry Sy Ry 5y Ry S Further the level of reference
of these deflections as for the P wave tself 15 to be the 1soclectrsc line

3 The Tp ware may be found i the T R segment that part of she
trace betwcen the end of the P ware and the Legmning of QRS &
wsuilly continues through the QRS wternval 1§ discermble an body

surface Jeads 1t 15 a shallow deflection usually below hut sometimes
above 115 Jevel of ref the |

line In esophageal and
mtracardiac leads 1t 1s often of Jarger ymplittude and may be diphasic,
When there 15 awnovemncular block an § T, segment preceding and a
fow summt Uy foll g the Ty mav be wentsfied 1 such lcndz

4 In the majority of electrocardiograms the QRS complex 1 super
imposed on the Ty defiection For tlus reason the fevel of reference
from whuch the voltage of QRS is measured should be the level ot
which the first of the QRS components begms The <oltage of a
upward QRS defl should be the wm::\
distance between the upper edge of the trace 1t the bcg:nnnlng of the
QRS imtersal and the upper edge of the trace at the apex of the defle
ton The voltwge of a downward deflectran should be determined bcy

N
+ Commee e Vnaman e o Becoardiostan T
141




112 CRITTRI FOR ELECTROC ARDIGGR AL HIC DIAGNOSIS

esttmating the verueal distance between the lower edge of the trice
the begmnng of the QRS mtersal and the lower edge of the trice 1t
the bottom of the deflection

5 In order to indicite how the QRS complex <hould be subdiided
for the purposc of assigning symbols to 1ts deflcctions 1t should be
barne 1 mund that the first deflection begins it the onset of the QRS
mrerval when the trice fitst Iewves the refeience level Trom this pomt
the trace rises or falls to 1 turning point where the dircction of 1ts
motion 1s 1eversed It my pass throuyh 1 second and tlurd turnmg
potnt ot even more cwsing notches before crossing to the opposite
side of the reference level * At tlus crossing the first deflection ends ind
the second begins The sccond deflection necessanily opposite m diee
tion to the first. must displny one turtng, point nd may disply many at
daes not end until the trace crosses the reference level for the second time
Therc m1y be a deflection whieh begins at the sccond crossing md ends
wihe ST pinction No partof the QRS comples wlich does not cross the
refcrence lesel should be considered 1 separte dedlection 1£the ST junc
tion 15 displiced m direction opposite to the turmng pomt of the st
dedlectton of QRS thie portron of QRS whicli lics berwcen this pont d
the 5 T junction should be constdered s 1 put of the st deflection

The ewrhicst QRS deflection which hes 1bove the reference level
should be Iibeled R Any douwnw nd deficction which precedes R
should be Iibeled Q 1 he first of 1y downward defiections which m1y
follow R should be Inbeled § The first of iny upward deflections whick
mny follow & should be labeled R’ ind the first of 1ny downwrd
deflecttons which mwy follow R should be Inbeled 9 I 11 1s necessary
to label stll later deflcctions of the QRS gioup the svmbols K %
id 5o on should he used m accordince with the same principles
When R 1s absent wid the QRS complon conststs of 1 single downw id
deflectton this deflection should be lbeled QS In stitistical stucies
QS Q nd § deflections shonid be constdered separuely Tor the pur
posc of roughly mdicatin, the size of the components of the Qhs
group relitsse to cach other the upper case letters @ R nd S mmy
be used for Jnrger deflections and the lower case letters ¢ r nd s Jo
maller deflections

A deflecuon 1s notched  when 1t displiys more thin one turmng
potnt on the sme side of the reference level \ deflection s slurred
when tt displays 1 distinet and Jocal - thickening on esther imb or e its

wisen the trace 15 descending 3t crosses the relerence levd at e wstam when
1ts lowest margen reaches 1 position below tht which it occupred At the begimmidg

«f the QRS wteraal When the tace 1 ascending 1t erey es (he reference levad b
the tstnt when tts upper Mg rcrches 1 poton A ae that ek ar conprd

t the begmmng of the QRS mten 0



CRITERIN FOR NOMENCLATURE O THE DYFLFCTIONS i

\pe owing to g sudden and pmnmmml(l\:m,,clmlmsk\]mn(lhn rurne
1 hen the form of the QRS complex varies from moment to gnomeny
Uccise of the effuet of TESPIFILOrY WMol emens on the paosttion of the
heart or for some sunilr rewson the dasstficatton of this complex
should be determined by the vanety of complex which s most tbund iy
or 1 no tpe 15 nwmencally predommnt by the outhme of the com
pleses whian are of intermediate form Small QRS complexes (Irgest
defiection less than 05 mw ) winch d|sph) mare than three componernts
or multsple sharrng and notcung should be dassed s small wnd
lizatre or wibratory
4 Thelerm ST junction (or J) should be used 1o indicate the ot
or shoulder wluch marks the end of the QRS complex the pomt nhere
the steep slopes of the QRS deflections axe wore or less thrupily re
placed by the more 4rdual slopes which preccde or compnse the first
tuh of the T wave In many clectroc wdiogrms the S T juncuon s
foffoned by 4 nesrly horizontal or pently slapuy, sepment wluch hes
on 1bore or hiJow the reference level ind ends wich the ouset of 1
much stecper slope that tises or Lalls 1o the apex of T The term § 1
segment 1 wsal fov this past of the vemnculir comples when st essts
cven though efectrophvsiologictly it 1s the exrhiest part of the T de
flection When there 15 no pomnt between the ST junction and the
pexaf 1 at which s sharp chiane i (e stopt of the trace orours thiy
part of the ventricndar comples should be ealled the first himb of the
Tua e When the term 57T segment s used wihow reference to sou ¢
prrtieul i el cnotardiogram of to some parucnhr rlass of ckecroc trdio
grams at should bic understood to refer meredy 1o that part of e
ventnahr complex whach auneds weds follows the §71 juncuen
The relerence tevel for the mtsurennnt of the Wisplacement of the
ST punctim (or §) should be the 1, Jeved The level of relerence for
the measnrement of the 8T se, 72+ the T wiie and te U w ne
shauld be the noslk ctnc teved when wns e be deternmned otherwise
fthoudu be the leved of the trace at the betmmn,, of the QRS sutery o
L e ot ot e P 0t
Presemt tno & ung Wi, pouns one
on ¢ uch wide of thie level of refcrence s descrabed for the © wes (seq
P above)
Othet tens used 1 desersbing the T wine e nat
s ue noted m the sune direenon se;

ched when two
unve toward the base line

on parated by 1 morement of the
Tonnded apex when the
usl pointed
:‘\‘!(;\ hdl‘qll wel by 2 curve  coved when the ST segment is convex
P ard but wot cressing the ke
- of reference
e e e and s folfowet by an
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estumting the vertical distance between the lower edge of the trace
the begining of the QRS nterval and the lower edge of the trace it
the bottom of the deflection

5 In oider to mdicate how the QRS complex should be subdided
for the puipose of tssigmng symbols to 1ts deficcions 1t should be
borne in wind that the first deflection begtns 1t the onsct of the QRS
mteryal when the trace first Icaves the reference level Trom this pomnt
the trace rises or [lls to 1 turning pomnt where the direction of 1ts
motion 1s reversed It may pass through 1 second ind thurd turning
pomnt or even more caustng notches hefore crossing to the opposite
side of the reference level * At this crossing the fust deflection ends and
the second begins T he second deflection necess uily opposite n direc
tion to the first must displiy one turning pont md my display may it
do.s not end untl the trace crosses the reference level for thesecond tine
There may be 2 deflection which begms 2t the second crossin,, wd enty
1t the 5 T juncuon No part ol the QRS complen which does not cross the
reference level should be considered 1 scparate deflection 1ftheS T junc
t1on 15 displaced m 1 direction opposite to the turmng pomt of the st
deflection of QRS thit portion of QRS whiuch Ics hetw een ehis point wnd
the 5 T junction should be considered 1s 1 part of the st deflection

The euliest QRS deflection which lies above the reference leve
should he lbeled R Any downward deflection which precedes R
should be 1beled Q The first of any downward deflectrons which mu
follow R should be Jibeled § The first of iny upward deflections which
mny follow $ should he Inbeled R ind the first of wy downw ird
deflections which my {ollow R’ should be lbeled S If 1t 13 necessaty
to libel still later deflections of the QRS group the symbols R §
and so on should be used 1 iccordance with the same praneiples
When R 15 absent and the QIS complex consists ol 1 single downward
deflection this deflection should be Ibeled Q5 In statstical studhies
QS Q nd § deflections should be considered sepratedy Tor the pur
pose of roughly indiciting the stze of the componcnts of the QRS
group relatise to each other the upper cise letters @ Roand S mmy
be used for Inrger deflecuons wnd the loner cuse letters @ ¢ and s fo
smaller deflections

A deflection 1s notched when it displuiss more thin one turmin,
pont on the syme side of the reference level A deflection s shurred
when 1t displays 1 distinct and local  thickening on erther lunb or at 1ts
scs the reference level at the nstant when
w that which it cecupred -t the Fegmming

ascen ling 1t c1osses ihe referonee fevet 1€
bove that v huey at ocenpad

When the trace 1s descending 1t cros
s Jowest margin reaches 1 position belo
of the ORS nterval When the titee 3
the instant when its npg er maigin 1¢1ches 1 pesits 02
1t the hegmmng of the ORS intery1



CRITERIA FOR INTFRI RF TATION

$ InTRavENTRICLLAR CONDLCTION
80 QRS laterval Norml
§1 Delayed Intnnsicord (RS) Deflecuon Left
£2 Delned Intnnsicord (RS) Deflection Taght
83 QRS Intenval Prolonged
$ 1 QRS Internal Prolonged Internutient
$5 Bundle branch Block Left
86 Pundie branch Block Right
87 Intrasentricular Black Unclassified
8§ Intraventncular Bloch Internutient
89 \nomalous Atnoventnculir Exenation

9 ELYCTRICAL SYSTOLE
91 QT Intenal Prolonged

10 ELECTRICAL AXES
160 No Deviation of the Llectrienl \xus of QRS
101 Left Deviation of the Iectrical Axisof QRS
102 Raght Desiation of the Electrical Axis ol QRS
103 Left Deviation of the Electrical Axisof T
10 4 Rught Deviaton of the Electrical Axisof T

jEX)

105 Deviation of the Eleanieal Aws of QRST (Vemncular

Gradient)

106 Left Deviation of the Electrical Axisof P

107 Rught Deviation of the Electncal \xisof P
11 DerrecTions

110 Normal Deflecuons

111 High Voltage of P Ware

12 Low Voltage of P Ware

113 Broad P Wave

114 High Voltage of QRS

115 Low Voltage of QRS

116 Broad Q Wave

117 Elevationof $ T Junction (])

118 Depression of 51 Juncuon (])

119 High Voltage of T Wave

1110 Low Voltage of T Ware

1111 Unusual U Wane

1112 Electrical Alternans
12 SpATIAL VECTORCARDIOGRAN

121 P Form

122 QRS Form

123 Juncuon of

lat !!‘ s QRS Form and T Form
13 MiCELLANEOUS

130 Other Conditions Not Listed Abose
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CRITERIA TOR INTLRPRLTATION
DIAGNOSTIC TITLIS

S1vus MECHANISMS
10 Normal Simus Rhythm
11 $1nus Tachyerdin
12 sinus Bradscirdin
13 Stnus Arrhythmia
1t Sinus Arrest (S1no atrial Block Smus Pause)
ATRIAL MrcHaNIsMS
21 Atrial Premature Sistole
22 Atrd Tachycardin
238 Awnl IHutter
24 Awnl hibniltion
25 Wandering Picemalker
ATRIOVFVTRICULAR (4 V) NopaL Mrcmannws
31 Atnoventricular (A V) Nodal Premature Systole
32 Atnoventriculrr (A V) Nodil Rhyvthm
33 Atriosentriculr (A V) Nodal Tachvewrdir
34 Atrioventriculrr (A'V) Nodal Dscrpe
35 Suprventriculr Tachyerrdia
VFNTRICULAR MECHANISAS
41 Idioventriculrr Rhythm
12 Ventricular Lscape
4 3 Ventricultr Premature Systole
44 Ventrscular Tachycardin
45 Ventricular Nbnllhuon
PAR\S3STOLE
51 Atrioventricultr (A V) Dissociatton with Interference
52 Other Parasystolic Rhythms
MrcHANISMS OF UNDETERAINT D ORIGIN
61 Premnture Systole of Undetermined Origin
62 Tachyeawrdst of Undetesnuned Onigin
ATRIOVENTRICULAR (A V) CoNpucTION
70 PR Intennt) Normal
71 Incomplete AV Block (Prolon.ed 1\ Conduction Trime)
72 Incomplete A V Block with Dropped Beats
73 Complete AV Block
141



CRITERIA FOR INTERIRFTATION 17

11 Spwus Tachycardus —Ths 15 the sunc as 10 exeept that the rate
exceeds 100 per mnute

19 Senus Bradyeardie ~This 18 the same s 1 @ except that the fate
15 lesy than 60 per nunute

13 Senws drefythimia ~This s the sune 15 18 exeept tha the P
wases lollowed by the semricular deflections oeewr W wreulr aer
\als The arehythrma ts usaally phasic and related to yespirtion (D,
7) Arburanly the duraton of cycle lengths must vary by 10 percan
or more for the rhyihm to be called sinus arrhy thama

11 Sus Arvest (Sinoatnal Bloc!) Sinus Pause) —In a sinus rhythan
a P wave and 1s accompanying semnicular deflecons §1 1o appear 1t

the exprcied tme Fhe pause which results 15 usually shy)
than tseo normal evcles (Fig 3} sually shphily sherter

Fie 8

2 Amiar MrcHanisas?

21 dtual Prematur
€ Sys10f ~The
e premature bhept compare
X wa\ncmd :;nemnl:ns d;c following characterisues 1 at lest gne ;: “;“h
erent in {orm a PR ng og o
— terval which 1s nsual)
o h;:[ N (n( vemricular complex which may be the same (F:f" ?Along -
erent (slightly aberrant, Fig 4B) quite d:[[crenvt { ) skﬂt:l\c
The tulnie s s premary ey
L e ire s\stole  has beent o,
e ST e e e e
0518 are
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146

1 Sinus Mrcranisas

10 Noimal Sinus Riythm —The P wave 1s upnight in Leads T (ex

cept i dextrocardin) II Vi m the anteror and lelt mtaolterl

thoracic leads nd 1n the juxtaventricular and subventricular esopha
geal Ieads Deviations from this rule may be encountered occrsionlly
with unusmil structure or position of the atrin The P wae occurs

regularly 1t a rate of

1) It 1s followed by

G0 to 100 per mmute (g

the ventricular deflections QRST except when the ventrrculir muscle

15 1hsolutely refractory or when there s a hy

Iar block

gh grade of atrioventricu

it
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CRITFRIA FOR INTFRFRETATION 119

29 Al Tachycarda <There 18 a mpid and regular suceesson of
P eaves which are dufferent 1 form from the P wases of the Lisic sinus
thythen Te QRS group may be normal (Fg, 6) shightly abierrant or
markedly aberrant 1 ben st 1s markedly aberrant differentiation from
2 venuncular tachycardia s difficult Frequently the P wave cotnaudes
with the T wase of the preceding complex thus making differennation
from other supraventricular tocneardios difficuls. (see 35 The atral
defiecions i general are seen best 1n a Jead from 1the nghn srnal eddge
{Fr, ¢} or from the esopha,us or from within the atnum Ventnieular
deflections may be ball as frequent as the tnal deflecuons (12 ven

tricutar tesponse Fig 7) In most instances the rate of the atnn s
between 160 and 230 per minute

23 Airial Fhutter —Atnal
Lty 1s represented 1p th

gram by regular conunuous osoillazions (P wares) ulu:hd:::r::\n;dm
Wlomm
ventnicular deflections (Fig 8) These
aseribed to 10 inerted p iixml: !L;, o 1: JH oo they e

e The OLOWER by 1 promnent
Y ate abo recorded well 1n leagd V, and in Juxln:{’rx:ﬁbllt;l:;
i



148 CRITIRIA T OR ELTCTROG \RDIOGR A1 HIC DIAGYOSIS

aberrant g 1C) or 1bsent (blocked atril premature swstole?s, Fig
D) The cycle preceding and the cycle following the premnture systole
usually hve @ combined Iength which s less thin two normal cycles
When n 1tr1al premature systole regulrly follons exch normal systole
the electrocirdiogram s sud to show coupled beats (Fig 5)

st
253 ¥ 3 s
S = 2
i H
Trc 4

T ) 3 N r e i
tricular response ts bl chedd rather ¢
< term 18 intcenrate n that the sen
the zI:,ll:l\ lprcmauxrc systale Nevertheless ot 15 so generally used that it has been

rerumn
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29 Atrial Tachycardia ~There 18 4 rapid and reguiar suecessson of
P wares which e dafferent m form from the P waves of the bisic sinus
thythm The QRS group may be normal (Fig 6) shghtly aberrint or
markedly Wherrant When it 1s markedly aberrant differentiation fron
a ventricular tichycardia 15 difficult. Frequently the P wave comncides
with the T wase of the preceding complex thus malin,, difierentiation
from other supraentricular tachscardias difficule (see 95) The nna)
deflections 1 general ave seen best in a Jead from the night sternal edge
(Fig 7) or from the esophagus or from within the 1rum \ entriculr
deflecuans may be hall as frequent as the atnal deflectrons {1 2 ven
trieulr response Fig 7) In most wnstanees the rate of the atria s
bewneen 160 and 230 per mnwte

osctllauons aze recor

ded best 1n Lead
: s 11 111 and v,
“‘:::be';ilm Iamerted T wave followed by a prom'
ey ave also recorded welj 1n Jead ¥y and 1n

where they are
ment upright T,
Juxts atrsal leads
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aberrant ig 4C) or absent (blocked atrnl premature systole** Fig
4D) The cycle preceding and the cycle following the premnture systole
usutlly hive 1 combined Iength which 1s less than two normal cycles
‘When 1n atrial premature systole regulrly follows each normnl svstole
the electroeardiogrim 1s sud to show coupled beats (Fig 5)

= 5 it 5

» Tlus term s snaccurate n that the ventricnlar respon ¢ 15 bloded r:nlhcr Ilh:\n
the atnal premature systole Nevertheless it s so generally used that at has heen
he

recuned
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where the P wave may assume a biphaste charcter 1hey ocour at 1 e
ranging from 200 16 339 per munute T he sentricutyr deflecuons ustally
occur regularly ata rue which 15 sloner than and 1 constynt 10 10
the wmal rate eg 12 13 11 At tunes these ratios cliange n the
same tracng, The ventewcylar thythm 15 then wregular (Fig 9) Rarchy
the ratio 1s 1 1 and such dectrocarchogruns are usually mdistininsh
able fram other suprasentricular tachycwdias (see 35) Differentrztian
from an atrial tachycardia with a rapsd wnad rate and atnosentrcular
block 15 often difficult and at times napassible

24 Atral Nibnilation —Atnal actiaty 1s represented by sregular
vanable defiectians (€ wases Frg 10) whach have a mate 1o the neigh
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CRITERIA FOR INTERPRETATION 123

15 charactersstically anverted i Leads I 11 ind Vy and mts accur
before during, or after the QRS deflections depending upon whether
exanation reaches the atra before duning or alter 1t has reached the
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2

borhood of 150 per mnute These we usually recorded best i
esophageal leads 1n Lead Vy or in mtraatrnl leads (Mg 11 Vi)
The ventricular deflections occur at irregular ntervals except when
there 1s complete trioventriculer block or when there 1s a tachycardia
ansing 1 1 lower center (see 5 2)

25 1Wandering Pacemaker —In a sinus rhythm the pacemaker may
change 1ts location within the sino atrial node or from the smo wtnal
node to the atrroventricular node The former shift 1s recogmzed by
relatively minor chinges in the shape of the P wave the latter by com

I 8

plete mvarsion of the P wave m Leads 11 III and Vg nd shortening
or reversal of the P R interval (Tig 12) When the prcemaker 15 1 the
atrioventricular node, the P wave may precede cowncde with or follow
the QRS complex During the change from 1 sino wtrnl to an trio-
ventricul ir podal rhythm there may be sev eral P wves trinsttiontl m
form (fusion P wves)

Micuanisys
ATRIOVENTRICULAR (A V) Nobar ]
? Sll Atrroventricular (A4 T) Nodal Premature Systole —The P nave
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ORS m1y follow the P This phenomeno is ¢ dled

T wave a sccond

and 15 aseribed to Te entry of the impulse from the

reaprocal thythm
AV node to the ventricles

eas 32 enept

fast as

35 dtnotentricufar (A 1) Nodal Fachycardia ~Sany

that the rate 13 over }00 per punute and may be as

2 pur

mimute (g 15) In certan records the 1 waves cannot
And the thythm cannot be differenusated with cextunty

-
]
e
£ e
“ o
EZ
2

e

forms of supruentnicnlar Gacdnewrdia In others there 15 Tetro
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Fic 31
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ventricles The ventricular deflectrons are suprisentricular i type but
in most wstces slightly aberrant The cyele preceding wd the e
following the premature systole have 1 total durttion usually less thn
two normnl cycles (g 13)

Rarely 1 premature systole of this type fuls to involse the
becruse of retrograde block or because the atria are refractory These
chumbers then conunue to respond to 4 picemaker at 1 igher level
md the I wses re not altered m shipe The combined duratton of
the cycle preceding and the cycle following the abnormal beat 1s cqual
to two normal cycles Such beats are indistinguishble from His bundle
premature systole. They may be mnterpolnted (see !3)

32 Atnoventicular (4 1) Nodal Rhythm —A succession of regulir
systoles arise from the atroventricular node 1t 1 rate usually between
50 and 80 per nunute (Iig 11) The electrocardsogriphic charicter
wstics of ¢ich beat mny be one of the severad desenbed for 1 prem wure
systole from the AV node (Iig 13) Rarely when QRS precedes the

I 10
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an AV nodal premture
d the ventriculir complex
he atnat muscle has buen

The escaped comples has the features of
usualh shous no aberration {Fig 16Y) 14

sistole except that 1t 15 not premature e

Fir 14

i
-l

Fic 13
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block and the bisic atrinl rhythm 1s undisturbed The latter are some
times crlled  Iis bundle trchycardiis

3 1 Atrioventricudar (4 1) Nodal scape —A single delnyed ampn) e
emanates {rom the atroventriculir node when the sino sl node s
depressed or just 1ter 1 1 ud ectopic atriil thythm comes to n end

&
'LHIHIHHHH [

===

Fre 12
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trcntw
In the fatter mstance the QRS 18 markedly abermant { \cn1:‘ i
t:)lhm ) but this may ocens 1w the former tnstance 1f dll]crcl l:l e
12lly b
Jock The rate in esther 1s st
oated bundle branch b T s hon. 1
te but mw be faster The
o s . a0 her shnvthm {fiutter ox
nrnculae nodil other 1y
normal simus aroal atne o -
fhnilauony or standsull The 2wl deflections bear no fixed rchuo‘ "
to the QRS deflections Idian entricuir Thythm 1s seen wost mnu:\nn"l
1 complete atrioventriculr hewrt block {79y less alten w certnn
the parasystalic thythms (Fig 177}

Cn

o T
T T
T e

S

L e

12 Yentrundar Escape ~A single wnpulse emanates from a foas
below the atrir when there s depression of Iugher ccaters The intena
preceding 1t 15 longer than the usual ovele lengths of the record Mo
frequently this focus 18 1 the common bundle and the ¢lectrac wdio
gram shows 4 delaved supraventricalar QRS with no retrograde P w iy
becusse of retrogride black (see 3 1 and I g {61} Rarely the fory
M1y be below the Wurcation and the QRS is dien markedly berrn
(T, 16CY

4% Ventneular Premature Systole — The premawre beat snses fror
2 et in the sentricles bedow the Lifurcanon of the common bundk
The ORS defl ctions are abuormnlly ¥

wide notched and starred an
are DHllowed by a T ware which usually s apposite 1n drvection to th

mun QFS dellecuions {mrkedls aberring ORS) Pecause of 1 tra el
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excited by an impulse from the sino trial node before the new center
escpes or if there 15 retrograde block the only 1bnormality will appear
s 1 deltyed ventricular complex the normal P wave commy, before
(g 16B) with or nfter the QRS group When this occurs 1t cannot
be said whether the new center 15 1n the A V node or 1 the common
bundle The more inclusive term, ventricular escape s then used to
describe 1t (see 4 2)

35 Supraventricular Tachyeardia —The term supraventriculur tachy
cardia 15 a collective one which tncludes all ripid rhythms ansing
1n the sino atrial node atrium AV node or common bundle It 1s a
rhythm with a rate of over 100 per minute tnd ventrreultr complexes
of supraventricular type but without distingushible atrial deflections

,gsi

i

Fic 16

4 VFNTRICULAR Mrchanisas

11 Idioventricular Rythm ~When the atrin are dissociated from
the ventricles 1 prcem iker for the lower chimbers may be established
m the common bundle* (Ig 17A) or one of 1ts branches {T1g 17B)
nd a real overlap will be noted here bety cen the
terms supt1ventricular (3 5) and iwtioventrcular (1) Actually (he former term

the latter 1mplies a separtte picemiher
1ve of the appearance of ORS only
;;:Iﬁf;lp\cnmcles ;\s’clmnparcd to the atna This double approach cmpinc and

physwologic 15 unfortunate but well fived by usage

*An apparent discrepancy a
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trom 150 1o 250 pes wunwte The chythm 15 regular but at tmes Nery
shight 1rregulanty of the R R intereals may be found The form of the
QRS complexes 1y ko vary shghthy The atrial rhyihm often cannot
be tecogmved {kig 19) 3 recogmzed 1t mny be faund to be 1 normal
sinus or other atrnl thythm Sometimes there 15 vetrogrwde conducuion

Fic 19

and the
In such ::za mpo[? d o the venuicles ma 112 ar hugher ratio
stances P owanes wnerted i Lead,
seen at the ads 1A wd by will be
\entriculay hI;Iz:P"aZ mignals In same unusual instances sucetssive
st 10 one s are charactertzed by a ponapit wne which deficers
500 10 dugpiag B !!ﬂ an opposite dsrection from the bwselne Such are
25 e siment “}re:mcm renmobar adwendia (F, 20
cwdar £38 fln 1on — Ty e 2

of the s ere are farge contimu

g shadow seregular i form an;gl rate o ooy

vsuzll At
by Y cannat be sdennfied (Fig Atrl deflecuons

21} a0 Teads from the surface of the
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black the rhythm of the atrin 1s not disturbed For this reason the com
bined length of the cycle preceding ind the cycle following the pre
mtute systole 1s equ il to twvo normal cycles and the Jong pause follow
g tlus systole 15 sud to be compensatory (g 18A) This pruse my
not be compensatory 1f retrograde conduction occurs id disturbs the
atrial rhythm The pause also may not be compensatory 1f the atrnl

T 18

impulse occuring, fter the premture bert rewches the ventricles when
they ue no longer reltctory from tha beat In thus event the premt
ture systole s tuly atrisystole or wcerpolited  preniwre systole
(fig 18B) When  ventniculir premture systole regularly Jollows
cich normal systole the cleetrocardiogrim as swud to show coupled
bews or couphing (Iig 18C)

1 1 Ventricular Tachycardia —A rpid successton of beats exch with

the characterstics of 1 ventricular preniture systole occurs at rates
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[
from 150 10 200 per munute The rhythm |slra%ul:\r l b\}:l:t[:,;nmlez ; lhrye
f the R K nterials may be found
ﬂ%ﬁ?ﬁ&;‘ﬁ, also vary shightly The atrial thythm often mm]\‘(;;
Se wﬂ\l\‘zed (Fig 19) 1t recogmized st may be foand tobe a “m‘\m
sm:x: o: other atr;a] tyihm Sometimes there 15 retrogride conducnon

he 19

and the sz respond (o the ventricles ma 11 12 or higher ratio
In such instances P waves twerted m Teads 10 111 and ¥y will e

seentat the ypproprinte anterials In some unuswal yostances sucFessine
sentncular beats are ch

aracterized by a prnapil wave whach deflects

first 1 one then 11 an opposite direction from the biseline Such are

said 1o display bidsrectiona) ventricular tichyeardia (Fig 20)

15 Ventricwlar Etbrilighon —There arelarge conunuous oseiflavons

af the strng shadow eegular s form and Tate Ml deflctions

::::;my cennot be wdentified (F1g 21 1 Teads from the surface of the
Y
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5 ParisysToLD

51 dtoventiicular (A V) Dissoctation with Interference —Inde
pendent pacenrthers control the trn and the ventricles 1he former
show 1 sinus rhythm the latter an 1dioventrzcular (His Luundle) rhythm

Tic 20
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no refwson
which ts faster than the sinus thythm The P \\1;:5 tear ; e on
Ns1ance
CXCEpL 1M OCeasiond’
10 the ventrimlar complenes o ther
atna reaches the ventncles
mstances exatatian from the
ace not refractory and sfter 2 narmal A V conduction time €tuses 2

\entriculr systole cather than the one expected from the hioventricy
tar center (Fig 22

Fie 22

52 Other Parasysiolie Rinthms —\) hsihms other than desarided
untler 2} in which an independent center controfs the ventrices ther
conunuausty or mtermutentdy in the atbsencc of Atrioventreulir Block

6 Mrenanisis oF UspETrrsmes Ogicnn

61 Premture Systole of Undetermined Ongin -\ premaure wwsiale
the angn of which cannot be ascertaimest

62 Tachycardin of Undetermimed Oreain- A rhwthm with 1 rate
over 100 per munute the onmn of which cannn be ascernaned

4 ATRIOVENTRICLLAR CONDLETION

% PR Inleral ANormal —The fongest® PR antenval fouod in the
tapolar ar unipolar extremty leads 1 regarded sy indscatng the P R
intersal 1t1s measured from the heginning of the I wave 1o the hegin
wing of GRS whether thus be represented by 2 Q wave or an R wase
Wb normal heare rages 1ts upper himit 1 aduhts 15 Q20 sec 1q ado.
Yescents a,e5 1410 17 vears 018 soc and 1 children under 14 ye urs of
age 016 sec In precordial Teads 1y maxamum duration may be Tonger

71 Incomplete 41 Biocy, \Prolovged AV Conduchion Time) ~T1 »
P Ryntersal s Tonger than the maxsmum defined

The bmmest £ R 5 ten ) 1A neces 1 Iy
Tuoall Affer §y oy

the covteqy one bt hecanse 1w s
i 7T, the latier In ™ 10 shon D01 sec ar { breause oty enee ¢
et et S mowt 4t 3pj rox maton 1o the wrme 1 R interead

' e 1o
aganetiy me st 1me Tetween the teg nm

T ant ng 1 ent leat g of T and the enf 1
KBRS nten Lo tinimeseteq iy T 0TS Virang e 0 ¢
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72 Incomplete AV Bloch with Dropped Beats—A degree of AV
block i which certun P wanes of 1 sius rhythm are not followed by
the ventnicular deflections (Tig 23A nd Fig 20B) The block my be
of 1arious grades depending on the ritio of P waves to the QRS groups
Often the P R intervl becomes progresstvely longer 1n the cycles which
precede the dropped ventricular beat (g 23A)

I 28

73 Complete AT Blocl —\ degree of AV block m which no m
pulses reach the ventricles fiom the wrin The ventricles respond to 1
prcemaker siutted i 2 center below the block ether m the His
bundle (I1g 23C) or 1n the ventricles In the later event the ventricu
lar complexes e 1berrant The ventricles m1y respond to centers m
both Jocations so that the QRS groups vary in form The rhythm of
the sentricles 1s usually regulwr and the rate ts between 30 and 10 per
munute but m1y be faster Rarely the idioventriculr rhythm m1y be
d by 1 supruentricular impulse w hen the P wave falls near
T wase The phenomenon 1s attnbuted to 1
ad my resule m occsion il retro

n\!en‘llp(c
the end of the ventricular
supernornnl phase of conduction u
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erade 25 welb as fornard conduction through the Junctional tssites 10
g
the presence of A} blodk

$ IntraventRicULAR Cosverion

0 QRS Intenal Dormal~The longest QRS wmenal found m the
bipolur or umpolar extrenity teads 1 regarded as most neatly correct
Yt 15 measured fram the begimntn, {Q or R) to the eud of the Qhs
group Its upper himit 15 0 10 sec. adults 009 sec. i duldren from 3
to 14 years of age 008 sec: 1n cluldren under 5 years In precordial Jeads
\ts maxamnwn duraien 13 shghaly longer

81 Delayed Intnnsicord (RS) Deflection Left ~In leads from the
left side of the precordium (V5 and Vg) the time measured from the
begnming of QRS to the peak of the R wave® exceeds 0 0o scc.

82 Delayed Intrnsicord (RS or R ) Deflection Tught —n leads
from the nght side of the precordium (Vg 1nd V') the uwe measured
from the beganming of QRS to the peak of the R nave exceeds 0 03 sec
Then there 15 a second k wave {R’) 1 these leads the peak of sius
wave 15 used a5 the pamt of messurement 1l RS exceeds RS in sue

83 QRS Interial Prolonged ~The QRS mtenial 1s bewween 010
and & 12 sec. Such profongation may be caused by hypertroptn by w
conp'ete block of one or the other bundie branches by both or by
unknown factors

AMany records will not dusplay featnres of QRS suficiemly char
actenistic to mdicate whach of these reasons underhes the prolonged
QRS wuerval 1t 15 suggested thac all these cunves be dasufied simply
23 QRS mterval prolonged Further 1t 1s ltkely that incomplete block
of e nhe bundle branch and probably of the left Lundle branch
can exst with 4 QRS interval of 01 sec. or less When ather 15 sus-
pected 1€ 15 suggested that the curve be classified for the present under
category 130 (Miscellaneous)

d:; gfcfri:;;‘:wf ;:’l";g"‘i I n:'ermluent ~The term 15 applied to
cipsenmo r;‘, s displaying a normal sinus or other regular

ythm o constant PR mtenal and QRS upy
which groups
. afe normal and prolonged as a rule afternately occasionttly
‘::g(‘a"}:;“";za‘;g:fl‘;l} When the basic rhytbm 1s atrial Gheillavan
pause y be novmal 1n length only afrer a fong diastolic

85 Bundle branch Black Left ~The QRS interal 15 012 sec or
mJT:em ;Cl:n\ of the R wase re vesents the
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more nd the components of QRS are notched and sturted In Lewds

V. somettmes in Ve nd 1n lewds hom the extreme left stde of the pre

cordium 1w lelt side of the thoray the mital deflection s usually an
R wuve which 1s notched o1 slurzed In these stme Teads the peak of
the R wave or one of 1ts pronunent notches occurs relunely lnte m
the QRS mterv il The ST segment ts most often displaced i = diree
tion opposite to the prinapt QRS ddlection md the T wne wsnlh
so points m this diteetton The ipparance of QRS m other leds de
pends princapally on the 1verage direction of the electrical s of QRS
(Tigs 21 29)

It 15 Tarly certun that hyperttophy of the Teft vantricle of asclf
occasionlly e cause @ QRS meaval of 012 sec or more These
records will deffer iom the usual ones duce to left bundie brmeh block
m that Q waves will be present i Lard I and 1n the leads from the
left um rwad from the left side of the precordium n dthe QRS defiec
tions of the bipolar extremrty Ierds usuily wall be quate high nd reh
tvely free from netching wnd slurrmg, (sce $7)

86 Bundle branch Blocl Right —The QRS mtenval 1s (112 see or
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e
e
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I
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il

it
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el Ly occwion lly

10w thire s vanlly

of 1decp O and 1 brond sturred R wne

large Rot R in Lead Vy sometimes 1 Leads 1

»

g s receddi,

1oht (Vg
madl s\ vecord consistin,
3 aften obtaned 1 Lewd ¥

teady farther o the ¥

'

’

Psaally in Fead 1 and in leads Trom the
$ei 2de of the precordinm here 5 @ narrow R wave of vanable suc

(3

Qurred S w e

Jnd 2 ) road

The electr cil vy of QRS #hiamlier B pertrophy and other aaiors
duerwre 2 varly of tvpes which irc reoomaed by the characiensies

of the ventrinlar comples ¢

s W oand 97
hawdte francty

L mpol r rad uripola oaremity lends

3 An wireguent form s ane which resembles ey
Wock m ese Jeads caeepr for the prevince of 4 Q wse

w S wse ol sarble dumens o 1 Lewds L and Vi (Fig 28y
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more and the components of QRS are notched and slurred In Lewds I
Vg, sometines iV, and 1 lewds fiom the extreme lefe side of the pre
cordium wd left sude of the thorix the mitl deflection 15 usually an
R wave which 1s notched or slurred In these same leads the peal of
the R wave or one of 1ts promtnent notches oceurs relwnely hite 1n
the QRS mterval The § T segment 1s most often cispliced m a drrec
tion opposite to the principal QRS deflection wd the T wave usnlhy
ilse ponts in tlus duccuon The ppe rance of QRS 1n other lewds de
pends princip ily on the werage direction of the electrical axis of QRS
(Tigs 24 20)

It 1s furly certun that hypertrophy of the feft ventricle of rsell
occistomilly can cse 1 QRS mterval of 012 sec or more These
records will differ from the usuil oncs due to left bundle brinch block
mn thit Q waves will be present in Il 1 and m the Ieads from the
left wm wind from the leflt side of the precordium m dihie QRS dellee
tions of the bipolar extremuty leads usully will be quite hugh and re
uvely free from notching and slurrg, (sce 8 7)

86 Bundle lianch Blocl Right —The QRS mtersal 1s 012 sec or

i
It

il
ol

{1

i

it
i)

gl

e
.
i,

e

mlfggg

i
H

4
1]

T
fiil
LHHAHTT

H

i, LY

Hillin,
I gulll

il
i
i




"

W

CRITYRIS FOR INTHRIRET oN

i

i b

X

o

it
L

i

e taia|
s

EEYE
R

=

i

apstisia, o

i
3

i
i
i

i

i

o

Mm

i

ﬂw

)

jyvess:

s

111

T

i

y
ﬂm T wﬁw
L

i
i

G T

it

I

i

3

w

i

|

i

i

i

Wm

”

i

i
i éaﬁ

.

il

i

i

o
iy
i

N

it
ﬁm |

felll

.

w

it

amm

Y

_ﬁw

i

i

.”m

il
i
i

e v

aver The charensae fntin, 1 the occunience al ¢ lue ww fitd)

4 ot manithon

e s here 15 wsaadhy 3

3

sametues 1 Leads Vo 3

Lage R o B s Lead Vy

e Vax) ¥ recedon

Teads farther to the syt (V.

p Q3 broad sturred R wne
Usaally s Letd [ and m leads from the

left side of the precordm there 15 1 narrow R ware of sarble suze

3
and a broad shurred S wave

smafl s\ yerord consisung of a dee|
1 often abtuned 1 Lead Vg

nd other Twtors

ognized by the tharcicnsues

The electr <al was of QRS chamber hypertrophy
of the rentricutas complen 1 the btpolar and wipolw extremity

deteranne 1 vanety of tvpes which are rec

leuls

Y An nlreq

(Fags .6 and

qrent Jonn is one winch resembles deit

L 1n these lewd exeept for the presence of 1 Qe

of § % e of vonable dunens oy s wn Levds T od Yy (F1,, 28)

hurdle branch bloc
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8¢ Intraventricnlar Blocl  Unclassified ~This group sncludes td
electrocardiograms with a QRS ntenal 0f 012 sec or more not fitting
mto any of the abore classes It 15 sugpested that records wath 1 wide
QRS interval asenibed to tipertrophy alone and records variously de
scribed as showing arborization blodk foral 1lech 1nd other 1ypes of

block be placed 1n thus category until the mechamisms ivolved m exh
are clanified

88 Intrmentricular Plock Intermittent ~The term 15 apphied 1o
those electracardiograms displaying a normal sinwus or other regular
supraventricular thythim 1 constant PR mterval and QRS groups
which are variablv normat and abnormal (912 sec or more} i wikth
Thus usnally oceurs wtermtely (Fig 294 but occasionally wregularly
(Fi, 20h) or progressively When the bsic thathm 1s atr1 1l fbrill won
the ORS mterval mav be normal n lengh only after a long diastolic
‘\\:‘ms: This term s 1ntended 1o mdude mtermsttent bundle branch
bloc
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89 Anomalous Atnoventriculer Lxcrtation* —~The record 1s char
acterrzed 1 onc or scveril of the bipolar and unipolnr extremity leads

by 2 slurrimg or notching of the carliest

170

mm..._m

il
il
i

fif

i

QRS deflection Tlus additional

Iic 29

Tttt

T

it

e e :
7 il

“ﬂm_m“az L

il Sl
L i :

i
#3313
s i

ST
it 1s placed under this caregory bcause of the

QRS wrcnal whick 13 present

pe of electiocardiogram 15 pot eicsed w0 be the vesult of dc

lar conduction

broademng of the

*Although this ty
fective traventricu

consulerable
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component of GRS (inom dous component detta navy s evosed by a
premtuIe SXOnton of some pact of the ventriculiw muscle m
anomalous fashion 1) siztue of tlus component s premuturily the b k
sepment ppenrs to b shortened or inent the PR tenal abbrens
ated and the QRS imters ] prolonged (Fig 30)

The direction of excttation nd the location of the mamnloushy
exatted portion of the ventricle deternune whether the prinapil QRS
deflection partscularly 1n Jesds from ahe v bt side of the precordinm
will he pouine or nene

Taccords are often seen n which both anomalons and pormnt QRS
complenes ocenr ahiernntly o mermanently (b1, 31y

2 Etretrie a1 Systore

81 QT Internal
£ 10lcn_ed “The O
the b ~ e 07 1nteral
RIING of QRS 0 the end of the § wane 1‘H‘\sc Y:t::i":ml from
SUinteryal
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89 Anomalous Atriotentnicular Ixcitation® —The record 15 char
actertzed 1 one ot sever 1t of the bipalar md umpol n extrennty leads
Ly tslurning or notchung of the ¢ uhest QRS deflection This addiond

S e e
FEREE R ....:'.‘:'......E::E‘E

R
R e S D e
""==

N

i
ol

wig{m

i

2
e

ﬁn

%%%
m

AT

ot behined to 1o the tesult of de
. of this type of clecneaardic p m s n e
£ lll\\lcd‘x‘:\‘:;w\ullncmnr conduction 1t 1 placed under thuis citegory hectuse of th
:f)cmldu'\mc browdemng of the QRS mtasal v hiuch 1s present
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st In Lead Vg and zero i Lead § The defimtion dehinuts an
ngle alpha of 423 to —90 (Tigs 528 nd €) Lisually with thig
direction an the frontal plane the aws of QRS 1s deviated well back
ward as mamfested by a shift of the transiional zone to the lelt

102 Right Devtatron of the Electrical Axis of QRS —The algebraic
sum of the areas of @ R and § m Lewls I Vp and Vy s nepane




172 CRITIRIA FOR 11 TCTROG ARDIOCR AT HIC DIAGNOSIS

found 1n ny lerd from the body surfrce 1s regarded s most nerly
correct It varies with the rate of the heart beat A correction for rate
cn be made by the ewsily used formuln QT ==k v/ cycle Tengthh The
Q T'interval may be reguded as prolonged 1f k excecds 0 12y

10 Errctricar \nis*

100 No Dewmation of the Electiical Ais of QRS —By regarding sum
muts 1 positive wd depressions 1s negune the gebraie sum of the
areas of the QRS deflections of the tiree bipol i leads and of Lead Vp
1s positsive of Lead Vi negune and of Lexd Vi, negtve zero or post
tive If this value 1s zero 1n Lead § or zevo 1 Lead 11 the record 15 also
repeded as showing no devianon of the electrical axis provided that
the value 1s posttive mn the rem unug two bipolar extrenuty leads This
1s cqunalent to an wgle Uph* of 4-30° to 90° (Fig 327)

Usunlly the electrical vxis of QRS 1s directed not only downw rrd and
to the left but backward The bickward direction mansfests usell by a

transitton1l QRS ** 1n a precorchal lead to the left of the nudime
anteniorly The aren of QRS deflections 1 anterior precordsad Jeads to
the right of the transitiontl QRS 15 negntine wd to 1ts left possine

In the frontd pline the werige size of the electrical vas of QRS s
22 mucrovolt seconds (pvs) tn adults 17 pvs m chuldren under 15 yeus
The are of the deflecuon may be estmrated by inspection but can be
me isured more precisely if desired

101 Left Devation of the Electiical Axis of QRS —The algebraic
sum of the ares of Q, R and § 1s positive 1 Leads I and Vi, and
negatve 1n Lead IIT Ic 1s negattve i Leads Vi and 1T 1s well of the
degree of devintion 1s marhed**# \Vith extreme deviaton this value 1s

*The term electieal axis refers to (e mean manmfest electrical potentil in spice
responsible for 2 designtted deflecuion or deflections Sipce potential has hoth sue
and directon it may be ireated as a vectorral quanuny Becau e 1t oceurs an space
1t has frontal sagittal and transvers. components Its lengtl 1s measured usually
1 microvolt seconds (uks)  #ts direction in terms of an angle 1t mikes with one of
the orthogonal coordinites Most of the criterta are concerned with ats frontal }m
jection nd (e angle this makes wuh the horuzontal (angle alpht) avahble data
on s sagutil zod comy; are 3 for quanut critera
at this nme In the definsions given m abrics 100 101 and 102 the smaller
polar angle between the lunuts of the anyle alpha given is the one that applics

es ¢ tranctional QRS 1n the precordial lewds ts defined as one hasing combned
charactenistes of leads recorded on enttter side of 1t The algebra sum of the areas
of tts deflections 1s close to zeto

+ $The Commuttee ts aware i the quadrants of the rectiinear coordinates i the
frontal plane are misltheled 2 sige contrasted to mithem1tical custom It is av are
too that devation to the left s mavimal when the angle alpha 1s 0 Howarver
the elctrocardiographie custom of regardng reccrds with wn angle alpha between
D and ~90 fmathemateat quideant I} as displaymg mederate 1o marked lelt
deviation of the avis 18 so universal and mgimped that a drange 3t s ume does

not seem desirabile
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174 CRITLRIA T'OR TLECTROCARDIOGRAPHIC DIACNOSIS

With a greater degree of deviation to the night ¢hus value may ako
be negative 1 Lerds IT III ind Ve and posttne mn Lead Vy The
definition deltmuts an angle alpha of -1-91° to —91° (Figs 32D and E)
In the sagiteal plane the axis may be directed backward or forward the
distinction being made on the appearance of the thoracc leads

108 Left Demation of the Electrical dxis of T —The angle alpha of
the electrical axis of T 15 between --29° ind —90° The angle 15 deter
mined from the arcr and direction of the T wave in vartous leads s
described for QRS 1n 101

104 Rught Deviation of the Electiical Avis of T ~The angle alph of
the electricnl wis of T 1s between +-91° and —91° The angle 15 deter
mned from the arer and direction of the T wave 1n various leads 25
described for QRS m 10 2

105 Dewiation of the Llectrical Axis of QRST (Ventricular Gradi
ent) —=The electrical rx1s of QRST 1s treated s 2 vector sum of the elec
trical 1xes of QRS wnd T Its mean length in the frontal plane i terms
of the arc1 of the ventriculir deflections 1s ipproxamately 16 microvolt
seconds (uvs) Its direction in the frontil plne 1s determined mn the
normal subject by the direction of the electrical axis of QRS from
which 1t usually does not differ by more than 30 1 erther direction
When the difference between the two 1s greater than 30 deviation of
the ventricular gradient 1s said to exist

106 Left Deviation of the Llcctiical Axis of P—The angle alpha of
the electrical wxis of P 1s between -4-29 and —90  The angle 15 deter
mined from the re1 and the direction of the P wave m various leds
s described for QRS 1n 10 1

107 Right Dewmation of the Electrical A~is of P—The angle alph1
of the electrical axis of P s between 491 and —91 The ngle 1s
determined from the 1re1 nd direction of the P wive mn vartous leads
1s described for QRS 1n 102

11 Drrrrcrions*

110 Normal Deflections —~The range of normal s lues of wrnl and
ventrienfar deflecuons as detcrmunicd 1 norm o subjjects 1 the ¢
roups newborn to I ycar I year to 10 yewrs 10 years to 20 yeurs nd
20 years and over are shown in Tables I II III ind 1V

111 High Voltage of P W ave —The voltge of the P wave mesured
1n one direction from the 1soclectric Iev el exceeds 0 3 my 1n any of the

t
eFor praicl T e e whech Sre e variance with

arbitrar
the r;mg;e shown 1n the tables of normal values
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79
CRITERIA FOR INTERTRET YTION Y

brpolar exremuy leads (L I Ty or 025 iy inany ;)( :;:C (P:‘C'ml’:‘l’;‘l
jeads (V to Vo) of augmented umpolar extrenuty fev b :' 19
aV5) or 82w nand of the umpolar exsremuy leads {Va Vi, Vi) .

112 Tow fallage of £ 11 aie ~The voltage of the P wave measure“
s ane diection {rom the ssoefectnc ley el 15 less than 00o my an 2l
of the <ommonly recorded surface feads of m all those available

113 Broad P Ware ~The width of the P wave measuted at its brise
exceeds 0 10 sec n the bipolar or umpolar extremity leads A P ware
with a duration of 012 sec or more 1 these Jeads 35 regurded by sote
s evidence of intra aunaular block

U1t Eigh 1 oltage of QRS —The voltage 15 tegarded as Ingh when
the Targest QRY deflection on one side of the reference Jevel {end of
the P R segment) exceeds 25 ms 1n any of the npolar extremmty Tewds
or 15 my 1n any ol the umpolar exiremny leads ar 20 my w any of
the augmented wrpokar extremity Jeads o1 56 v wn any of the uswally
recorded wx precordial leads

119 Low § oftage o} QRS —~The vohage is regarded as Iow when the
Largest QRS deflection on one side of the reference level (end of she
TR segment) 15 fess than 05 mv i all of the bipolar extsemity feads
wpolar extrentty leads and augmented umpolar extrematy leads and
less than 16 mv 12 all of the usually recorded precordral leads The
term 15 to be used only when the criteria are met an all of the leads
or i all those available

16 Broad ¢ H{me ~The durztion af the imtad depression of the
QRS graup is 001 sec or greater The definttion docs not apply if the
onty (RS deflection 1s downwpard {QS)

114 Ele aton of § T Junction {J)~The elexation of the junction
compred to the reference lesel (end of the PR segment) exceeds
wne i the bipolar extremiy feads or 6 02 my i the unipolar extromty

Teads or 2 my 1n the angmented unipolar extrennty leads ot 0 2 mv
m the usaaily recorded precordan deads

$4 9 Depresston of S T Junction () ~The depression of the yuncuion
compired 1o the reference kel (end of the PR segment) exceeds 0}
w10 the ipolar extremity Jewds ot 003 my 1 the umpolar extrenuty

lewds or 0470 my 1o the angmented unipalar extremty Jeads ot 01 mv
1 the vsually recorded precardial leads

B4 fich Toltage of T Na ¢—The ‘oltage of the T wave meas
ured m one direction from the reference level exeetds 07 myv 1n anv
of the bipolwr exwremnty kads or £35 m any of the wupolar ex
reminy leads o B2 me inany of f o augmiented extremity leads or 26
vy many of the precordial feads =
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CRITERIA FOR INTERPRFTATION 181

122 QRS Form ~Abnarmal i durcction shape or area
125 Junction of QRS Form and T Form —Abnormaily displaced
124 T Form~Abnormai in direction shape or area

13 Aliscertaneous
130 Other Conditions Not Listed Abote



180 CRITERIA FOR FLECTROCARDIOGRAPHIG DIAGNOSIS

1110 Low Voltage of T 11 ave —The voltage of the hughest T wue
mexsured 1 one direction from the reference level 1s Tess than 01 mv
m il of the extienuty lewds and less than 02 my 1 all of the usually
recorded precordinl lexds The term 1s to be used only when the eritena
aremet i allof the leads or mn 1l those available

1111 Unusual U TVave —A prommnent or mverted deflection 1m
mediately after the T wave 15 present any of the usually recorded
leads from the external surfxce of the body

1112 Electrical Alternans —In 1 normal sinus or other supraven
trrcular rhythm or tachycardia vartions in the form of the veutricular
complexes occur 1n alternite beats without variations in the durttion
ol the QRS mterval Most often the varratton 1n form msolies QRS
ind T (Fig 33) rarely T alone 15 1ffected

12 SpATIAL VECTORCARDIOGRANM*
121 P F'orm —Abnormal in direction shape or area

¢ yet available The
terpretation of the vectocardiogram are no

'Crllle:’;:‘f‘o’l; :Ir;c(l I\1\|lh greater frequency an the future Lhadfore categortes ve
g\clhos(ﬂ asde sn anticpation of thus apparent wrend even though critena cannot
cen

be writtett



NOMENCLATURE AND CRITLRIA FOR THE
PATHOLOGICAL DIAGNOSIS OF DISLASES OT
THL HEART AND GREAT VESSELS






NOMLACE YTURE FOR PATHOLOGICAL
DIAGNOSIS

LONGENT AL ANOVALIES OF THY HEARL AND
GREAT VESSELS

Anovavres oF Tie Hrart 45 A Wrowr
1 Dexwrocardia
2 Dextroposiuon
NOMALIES O3 THF INTFRATRIAY SrPRvM
3 Tatent foramen ovale (persistent ostwm secundum)
4 Patent ostmm pnimuin (oshum atrioyentneulare)

5 Absence of Imteratrial septum total ot subtotil {eor tnloculare
b entriculare)

6 Anatomic ¢

10ms of 1 septal defects
ANOMALIES OF THE INTERVENTRICULAR SEPTUM

7 Congenital aneurysm of the interventncular seprum
5 Defect of the mterventricular seprum (Maladie de Roger)
8 ipsence ot iersentficular sepiutn total or subtotal {eot tnilo-
cylare bratnatam)

AnovaLtes of THE CHAMBERS OF THE Hrart

10 Hypoplasia of the left heart chambers

i Hypoplasia of the night fieavt chambers

An0vastes oF Coronary ARTLRIES

12 Orin of the left coronary fram the pulmonary artery
13 Coronary artenies tn transposiian

14 Varation in distribution of coronary arteries

Anusatirs OF Ty NYOCARDI M

o Prunary congeniral thabdomyoma of ste haz ¢

10 Congenal hypertrophy of the heart

AnovALIEs OF TRE CoNoLCTION SysTiv

¢ Congenytal heary block paruat op complete

ANOAMALIES GF EXDOCARDIUM AND V ALVES

13 Congemstal bicusprd aornic vahe

})l)s Zte.nnsils or atresa of the pulmonary vahe

1 s y sienosis (Infundibular stenosis)

21 Subaoroc stenasss

22 Aortic stenows

182






59
61
73
Tt
82
o0
61
67
b2
"
T
72
”a
5
63
8t
[
®
80
7o
3]
g

b2

9

The Gles dealt with in thy
s
womenclature bint are b
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NOMENCIATLRE 187

Artenoscierons of the coropry terics
Anenryss of the coronary aTenes

Embolrsns of the coronry artenies

Ruprure (spontaneous) of the toromry arteries

DISEASES OF THL WQCALDIUA®

Alseesses af the myocardium
Aaue myotarditis

Arr exabolism of heart
Amylod infiltraton of the heart

Ancurysmal dilatation of the heart (aneurysm of the hewrt)
Auophy of the heart

Brown arrophy

Calesficavon of the myocardium

Dilatation of the myocardium

Enfargement of the heart

Fat embolism of myacardium

Fat wfiltration of the myocardium

Fatty degeneration of the myocardiunm

Tibrosis of myotardim

Glycogenosts (von Gierkes disese)

Granulonata of the myocwrdm infections
Hemachromatosts of the myocrdunn

Fiypertrophy of the myocardiem

Hypenhnroidism The heart in

tdopaie myorardius (Fiedier s myocardims)

Infarct of the myocardivm

{njury of the myocardiem

Myocardul degencratian i Frieditich s aa

Myxedema The heart 1

Neoplasms of the muotardium {rudicate weaphsmy
Parasiue lestons of the myocrdian

Patsoning of the heart (nd cate specific agent of possible)
Rupure of the myotardiumt sportaneons

'::’\[x)c myocardual degenerition (mdreate etiological agent of pos
Vitanun B defireney The heart in

ey
i atie chanpies bave he arraneed alshsber ! 1

1o e ssuence i t ¢ texe.



186 NOMENCLATURL FOP I ATHOLOGICAI DIAGNOSIS

23 Aortic atresia

21 Tricuspid nsufficiency

25 Endocardsal fibro elastosts (Tetal endomyoc wrditis)
ANOMALIFS OF THE AORTIC AND PULMONIC TRUNAS

26 Transposition of arterial trunks

27 Persistent truncus artcrtostts commums partiil or complete
Anonavies or TiF Ducrus Ar1ERIOSUS

28 Patent ductus rteriosus
ANOMALILS OF THE AORTIC ARCH

29 Retro esophagenl night subclavian wrtery

30 Rught 7ortic arch

31 Double aortic arch

32 Conrctation of the aorta adult type

33 Conrctation of the 2orta mfwtle type
ANOMALLES OF THE VEINS

34 Persistent Ieft superior vena cava

35 Anomales of the pulmonary vems

RHEUMATIC HEARI DISLASL

36 Rheumatc myocarditis

37 Rheumatic valvulius and endocardits

38 Rheumatic endocarditis of the arium

89 Rheumatic penicarditis

40 Rheumatic torttrs and pulmonary rterites
41 Rheumatic arteritis of the smaller arteries

SYPHILIS OF THE HEART AND ORIA

42 Syphiliuc aortitis

43 Syphiltuic aneurysm of the aorta

44 Syphiliic mvolvement of the aortic valve

45 Coronary artery mveoliement 1n 5)plnlmc warutes
46 Myocrrdmm syphslis

47 Congemtal syphilts

DISLCASES O THL CORON ARY ARTIRILS

48 Arteniis of the coronary arteries (endarteritis mesarteris pert
arteritis)

49 Panarteritis nodost

50 Thromboinguts oblitert

(polyarteritis nodosa perarteritis nodosa)
ns of the coronary arteries



12
116
i
18
ng
190
il
122
123
121
125
176
127
28

NOMENCLATURE

PISEASES OF THE PERICARDIUM

Pencardiis

Adherent perscardium
Hemopencardium
Hydropertcardtum

Adipose changes m the pencirdmm
Uremic pencarditis

Percarditis following myocardial infarcnon
Acute non speatfic pencrrdits
Rheumatic pericarditts

Bactertal tnfection of percardium
Tuberculous perictrdits

Fungus inlection of penscardinm
Tericardial mjuries

Primary neaplasms of pericardiam

189



188 NOMTNCLATURE 1OR | ATHOLOCIC AL DIACNOSIS

DISLASES OI THL CONDUCTION SYSTEM

8> Degenerative changes
86 Inflimmatory lesions
87 Congenital lestons
88 Neoplisms

DISLASLS O THI LNDOCARDIUM AND V ALVES

89 Acute bactersnl endocirditis
90 Subicute brcterial endocrdius
91 Indeterminite endocarditis
1 Aypreal verrucous endocurditts (Libman Sacks)
b Thromboendocarditis
92 Tuberculous endocarditis
93 Syphilitic endocirditis
91 Amnnular sclerosts
95 Valvular (endocardial) athetoma
96 Valvular sclerosts
97 Mural endocardial fibrosis
9%  Rheumatord valvuhitis
99 NMural thrombosis
100 Ladocwdind blood cysts
101 Anatomicil signs of v thulwr disewse
A Insufficrency
b Stenosis of the orthice of 2 vlve
¢ Endocardiil pockets

<

DISCASES O THL AORIA AND PULMON\AKY ARTLRY

102 Acute aortitis

103 Giant ccll mesaortitis

101 Arteriosclerosis of the 1ot or pulmonary wtery
10» Calaficauon of the aortr

106 Medial necross of the norta

107 Aneurysm of the aorta or puln onary artery

108 Rupture of the torty (spontincous)

109 Dissecting ancurysm

110 Thrombosss of the 1rt1

111 Lmbolism of the nort1

112 Thrombasis nd embolism of the pulmonary 2reery
113 Injury of the 1orta

111 Artertovenous fistula



CHAPTER 1

1
(GENITAL ANOMALILS OF THF HEAR
CONGE AND AGRF.AT VESSELS

1 1
nG to fack of § w
?:‘\‘alu\ce m;dsnte of the speaific varieties of anomaly are not avatlable
Actording to data corening some three hundred constcutive antopsies
the mayor groups {Abbott dlassificatton) hase ¢
1 Without cyanosts 21%
11 With late cyanosis 445
I Cyanows from bisth 326
The most common major anomalies encountered at necropsy are
1 Anomalies of interatrial sepium
2 \nomalies of tntersentnicular sepum
3 Coarctauon of aons aduls Hype
4 Fallot or Evenmenger tewsalogies
5 Transpostion of axteral tunks
These categories include about mne tenths of Al cases Appheation

of more nigid diagnosuc cntena ymght reduce the madence of patent
foramen ovale as an autopsy finding

figures of

he lolfowing frequency

AIMS AND PROCEDURES IN NECROPSY STUDY OF
CONGENITAL ANOMALIES OF THE HLART

Etaluatson of a congemtal anomaly of the heart by the pathologist
should mclude not only a morphological study but ko an attempt at
reconstruction of the altered arrculation and its possible effect on the
production of clinical signs and symptoms Thus a venous artersal
shant wah resuhant clincal cyanosis may be found dependent upon
an anatormeal defect (eg a defeat of the mteratriad septum) plus a
functional alteration 1n pressure such 23 an increase of pressure in
the night atrum from falure causiag fos from fight to lefi. Care
must be exerased 1 correlation and reconstructions of function must
be regarded a5 only putative

Reconstruction of the embryologic aberration or pathogenesis of she

wnomaly 10 question 35 another prerogatne of the pathologist and
2gan ths should be with reabization of its speculatsve nature
Helplut speeral methods of examinarion mclude

1))






CONCENTAL ANOMALIES 193

be dagnostic for the seructurally left veninde though the humllcl
tranches ate seldom disunctly vuible The number of cusps 1 MU
and tricuspid valses s not 2 vahd crierion of laterality as varation in
posttion of the atmoventrscular onfices tnBuences the farm of ther
cusps

2 Drxmorosmioy —Displacement of the heart toward the nght ot
even nto the Tipht fesmthorax may occur with congenital hernia or
Aefect of the diaphrage The heart 15 nerther i erted nor nixtfortned

ANOMALIES OF THE INTERATRIAL SEPTUM

The ostium prmum a ressduum of the onginal communication
Detneen the o atria 15 a defect 1n aJower part of the seplm proaum
bort the ongmal between the o vemtucles The
entire space connecung ana and ventrcles 18 the osuum atrioventuicy
tare commune The term 15 practically synonymous with ostum prt
mum because defects of the lower mteramal septum almost imariably
nvalve the margrn of the mtersentricular septum 1nd atniovemricular
vaives In Like manner the terms foramen aivale and ostsum secundum
are synonyms tn cominon use despite prease embryologieal distincrion
Foth terms cover defeats 1o the upper part of the imeramal sepram

3 Pamenr Forauex Ovate (perssstent ostum secundumy ~I robe
patency 1s found 1 2 fourth of all adut hearts vet funchiomal clowre

s marntained by the valve of the foramen ovale Normally functional
closure begins at birth  although

dosure o g o
obliteration does not reach s mavumam unul near the end of the
first postnatad month or even the last third of the first postnytal year
In description of spermens dstncuan should be made berween
angtamic or probe patency with adequate vahe and presumpine
funcuional patency without adequate valve Only the latter way be
consid g 1 anomaly

tency of the foramen avale may coeast
with persistent ostum primum as a double sepal defect More fre
quently howener the forsmen ovale wself may be divided 1nto two
ar mare ap P by & or B

owmn,, either o overgrouth of the septum secundum or to molmn;l;
resorption of the septum primum The crrtenta of persistent osf:um
dly applied in the differental

£ as a
Anatomicat or functional pa
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I Routine removal of the heart lungs and thoracic aorta from the
body mn block 1n c1ses where a congenital momaly of the heart and
great vessels 1s suspected to preserve relitionshups

2 Perfusion of the hewt chambers with Mlurd vra exch wtowm 1 turn
the 7ortic and pulmonary trunks having been previously mcised to
check relune volume flow through the chimbers and septal defects
1f present

3 Sectioning the heart 1n muluple plnes parallelng that of the
Valve ortfices and perpendicular to that of the long s of the heart
Cuts of this type may be alternated from anterior and posterior sur
faces and 1f carried only parually thiough the walls opposite those of
entry will allow the heart to be opened for study then folded back
agun  accordion fashion  for storage This method of sectroning dis
pliys relwne size ind position of septa septal delects and cannes
without the distortion 1ttendant on ordinary methods of opening the
heart

4 Sectioning the heart in a coronal plane best demonstrates the
overnidmg character of the north n relation to a subaortic septal
defect

5 Castampressions of heart crvities are sometimes useful

6 Injection corrasion preparations of the pulmonary v wscular tree
are of mterest 1n cses of Fallot or Eisenmenger tetralotes

ANOMALILS O THE HEART AS A WHOLE

1 DE\TROCARDI\ —Mirror mmage 1mersion of the heart and greit
vessels occurs with complete sttus inversus viscerum

Inversion of the heart withou! ccompanying mersion of other
viscer1 15 usually combined with other malformations of the hert
espeanlly one of the types of transposition of 1oruc and pulmonary
trunks Isolated inverston of the heart id varying degrees of metsion
of other viscert are frequent 1n the rare cises of corrected transpost
tion

The diagnosis of structurl mversion of the heart or of one of 1ts
segments depends upon the finding of tnverse 1terality of one or more
of the key structures In the atrril segment the topography of the
septum 1s diagnostic the valve of the forumen ovale normally m whing
the left stde with the crista termumbis or imbus fossie ovalis on the
night side In the ventricular segment the critical landmark 1s the
crista supraventricularss a muscle nidge nornnlly present 1n the roof
of the pulmonary conus The Y shaped left bundle branch lying m the
wall of the intersentricular septum just beneath the endocardium m1y
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Displacement of the aotue ontfice to the nght~that 15 dextroposition
of the Jorta—may be relatine rather than teal This yype of malforma
tion 1s an sntegral part of whe tetralogles of Fallot or Essenmenger

0 ApsryCE OF PRITRVENTFICLL AR SPPmins ToTAL or SurtoTaL (cor
wlocutare buatriatum ot cor tnloculare monorentriculare) 18 10
frequent malformauon occurring usually m tombynaton with esther
transpositson of arterial trunis of persistent truncus arteriosus com
mutis T suspected cases carefud search of the specimen must Lie mude
1p tslinde the presence of a small second ventricle embedded or con
cealed in the wall of the man (and apparemly soluary) veninde

Secuiaming, the heart in planes papendicular to the \entneudas axs
mav be helpful

ANOMAIIES QF THE CHAMPERS OF THL HLART

10 HyropLasia of THe Lrry Hears Clansers —n 2 characteriste
but uncomnon malformation the left venmde 1w sydunentary The
mtraf and sottic onfices are punute or siretic The ascending, aorta 1s
so small that 1t mav escape notice upless the coronary ostn are son
The entire complex may be regarded as a vesult of primary hiypoplaia
of the feft side of the buiboremtnautar foop of the embryome hean

11 Hyroriasia or Ty Ricnr Hear? Camorrs —In a relamnely
tare anom iy forming an approximate counterpart of the combrnation
st described the nght ventnde 1s sudimentary with tmarked stenpsis
ar ateesia of mcuspid and pulmonary onfices An mueratrd septal

defect s the rule in hypoplasia of enher the left ot the nght thambers
of the heant

ANOMALIES OF CORONARY AR FERILS

Considerable vanavon oceurs 1n the posiuon af the ostsn of both
foronary rterics m relation 1 the sinwses of Valsthya

12 ORiGIN OF THE L FFT CORONARY FROA THF Purvowany Artiey —
QOwing to wsufficent supply of otygenated blood 1, postmnal hfe gk
myocrrdim of the lelt ventricle may show nearosts perhaps wilk l’r
posttian of calawm 3 natable ot cusrence i rfancy Il\(:u:’um\\ n; :}:
Jelt ventricle anq located softemng of the myocardium are ch :
tetste features an e gross TRe basic anomaly may es oo
uniess speaifically soughe ¥ e mouce
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4 ParrNtT OsTIUm PRIMUN  (ostium atriosentriculare) —This 15 a
rounded or semilunar defect usually of fair size situated 1n the lowest
portion of the interatrial septum extending part wy mto the posterior
part of the interventricular septum “Therc 15 usually cleavage of the
antertor (septal) cusp of the mutral valve into two segments il fuston
of adjoining lellets of the tricuspid and mutral valves through the
septal defect Probes can be passed obliquely through the defect from
ech wrum mto the contrilateral ventricle Septal defects of this type
are one of many features i the syndrome of Mongolrn 1diocy but
many occur without this 1ssocration

5 Assrncr or INTERATRIAL SEPTUM TOTAL OR SUnTOTAL (cOr tri
loculare mon+triatum or cor triloculare brventriculare) s infrequent

6 Anatonic COMILICATIONS OF INTERATRIAL SEPTAL DEFFCTS —
Sizeable funcuonal defects of the upper 1nteratrial septum are usually
accompanied by dilatation of the right atrium and ventricle and of the
pulmonary artery with relitive narrowing of the aorta

The combination of mitral stenosts probably rtheumatic svith inter

1

atrinl septal defect 1s ¢ ly desig L bacher s syndrome

ANOMALILS OF THE INTERVENTRICULAR SEPTUM

7 CONGFNITAL ANFURYSM OF THF INTERVENTRICULAR SFPTUM 1§ a0
evagination of the membranous portion of the septum snto the night
ventricle or night atrmum  Gross aind microscopic evidence of nflam
mation must be ehmmated m distnguishing a congemtal neurysm of
the septum from a mycotic aneurysm

8 DEFFCT OF THE INTERVFNTRICULAR SFPTUM (Maladie de Roger) —
A locthized or small defect of the musculir septum 15 usunlly situated
near the base of the heart just antersor to the membranous portion of
the septum Some of the smallest openings wn this positton may be
functionally closed by the adjoining septal cusp of the tricuspid valve

This tnomaly constitutes the malrdie de Roger It permuts an
arteriovenous shunt of blood wto the right ventricle A paech of endo-
cardial thickemng n the wall of the right ventricle opposite the septal
defect 1s attributed to the sumulus of the mmpact of the stremm of
shunted blood impinging on 1t

Other defects of the membranous portion of the interventricular sep-
tum are located beneath the aortic orifice so that the onfice appears
to override the defect with free 1ccess into 1t from both ventricles
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ANGMALIES OF THE CONDUCTION $YSTEM

17 Conerngral Heart Block PARTist of Cowrirty way :p}mr
1 defents of Whe intersentricufar sepum WWth such defeats the bun
Qle of His may be snterrupted developmentally thoughat s wsually pre
serted lying mn the postenor wall of the septal defect In other cises
the amitomical basis of the block, may not be demonstrable {see Chap-
ter Vi)Y

ANOMALIES OF THE ENDOCARDIUM AND VALVES

18 Coneraman Bieismn Aopic VAWE~The ywo cusps may be
well formed and 1denufiable as 3 congenital anomaly There may be
all grades of incomplete fusion between the camponent halies of one
of the two cusps so that 1t 15 difficult to distingsh between instnces
of congenital fusion and cases of fusion due to atquired disease thew
waue vabufws or bactenal endocarditis Lotk diseases to whach the
congenttal anomaly predispases

The differentianion of the acquired and congenital forms Jepends
upon the nature of the 11 ndge The cong: ! ndge sy a
sharply outlined henncylindrie elevatian of the agrtz in the sinus of
Vaisafra wath parallel taterat borders and a smoothly rounded surface
descending 1lmost verucally from the upper i of the sinus 1o ats
floor The acquired nidge on the contrary presents lateral surisces
that diverge in the direction of the {ree muurgin of the cusp has 4 free
surface that may be fissured long; 1y and descends obl el
downward in the sinus of Valsalva wuhan whicht it 1s onhy moderatel

Y

Y
depressed Bucnspad vatves e adults re commonly thickened caloified
and stenotic

Micrascopseally verueal sections taken n a plane perpendicular to
that of the aoruc wall show the congemtal 1l e ta contarn clastic
Limellae demed from the aorty with a whorling conliguration n the
center of the ridge The #lastica has an abnormally law sseruon imo
the annulu Abresus and may terminate superficial to it In the rudoe
derined from mflammatory fusion the usual commssural rclauunshx;s
as¢ preserved an that the aomilus 15 superficial to the elastica

19 Stevasis or ATRESIA OF THF PULMOVARY VALVF —Uncompheated
stenosts of the pulmonary valve 1s rare Atresta of the pulmonary valve
without accompwnning defect of the mien enincular septum 1s a part
of the s\ndrome of 1 poplasia of the night chambers of the heart r

Stenosis or atresia of the pulmonary vale accompanied by a defect
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13 Coronary ARTHRIFS IV TRANsI OSITION —In crossed transposition
of arterinl ttunks there 1s mversion of the stturtion m the normal
heart The left coromry utery atses from the sinus of Vilsahia situted
to the right wiule the nght corontry auses from the left suus of
Valsalvr

11 Varmation v Dismusuriov or Corosary ARTERIrs —Norml
variation m the distribution of the coronary arteries concerns princt
plly the rel e preponderance of the right coronary and the postertor
crrcumflex branch of the eIt coronary m supplying the musculiture of
the postertor wall of the left ventricle There 15 stulae vartation m
the extent of the anterior descending branch of the left coroniny oser
the apex Accessory 1ight coronary arteries are frequent Special meth
ods of mnjectng the coronary arteries and special procedines for open
g the lie ut should be employed for the study of cotonary artenal
distibutron (sce Chapter 1V)

ANOMALILS OF THL MYOCARDIUM

15 Prirary CONGENITAL RHABDOAMYOMA OF THE HFART 15 1 trswie
malformition (hamtom 1) rather than 1 true neoplism Metistns or
even 1 iston has never been observed One or more nodules of yel
low white firm vssue protrude beneath the endocardin] surluce ol the
ventricles or atrin

Microscopic iy these nodules constst of ibnorml crdrie musele
with pronment spider cells which are gt rounded cells contun
ing myofibrilize raditung from the centrilly pliced nucleus Between
the myofibnllne e uge vicuoles contumng gheogen The myo
fibritlae may 2ppear m ordmary hematoxshin eostn scctions but e
scen to better wdvintige with phosphotungstic wid hematoxylin T
berous sclerosis of the bran 1s 1 common finding m cases of rhib-
domyomn of the hewrt

16 Concemitar Hiprrrrorty of Tie Hrarr —In von Gierkes dis
ease the heart s uniformly enlurged and contuns gredy meresed
amounts of glycogen of 1 form thit 15 morc stable thn usual so that
1t my sometunes be stuned even after formim fixauon  Increased
amounts of glycogen are present m the Iner ind kidneys In mm)l
cses there 15 so much hipid within the Iner and the fresh blood

may have 1 miky appeirunce (Ispenua)y
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cusps are generly tuchened and ulbous resembling thase “ll d\lc
embnyo before the definitne stape of ansp formation is Yea KlL
Thiekensmy, of the endocardmm of the 1ype 1o be desenilxad under
endocardial fhroelastasts 15 frequently 1 concomtaht finding,

93 AokTic ATRESIA —Atresia of the aoruc salve 1s 2 part of the svn
dromie of hypoplasia of the Teft heart desenbed abore

21 Tricusein Insurrrcrrscy —Ebstesns diserse 15 2 structural dis
rbanee of the entre Tight heart The menspid vabve s displaced
olliquely downward nto the right semncle the ine of attachmem
of the vihve cusps bein,, Tonghly verseal mstead of trnsverse The
aMteror Cusp Tetans ws attichment to the annulus fibrosus while the
ponterior cusp 15 attached mnstead to the wills of the nght ventricle
The posteriar and septal cusps are shortened and bound down with

derd of the ¢ ‘

¥ D papitlary muscles The Jaige
part of the nght ventncde that ies abose the salve 1s lunctionally pre

of the right atrium Thus part of the vemnicle long with the natomic

1 bt atrium 1s dilated. owimg to imcompetency of the malformed valve
The syndtome 15 rare but characiersuc,

2> Expocaroiar Fisko-Frastosts (endocardial hyperplaste endo-
ardial sclerosis fetal endocarditis or fetal endomyocarditis} —Lestotis
ot tuts Toup are probably more frequent thin present hnowledge
dieates became of dassification wader other headings The endocir
dium 15 thickened and more resistant than usual Jt s opigue wlute
or ¢team cojored The area affected my inciude only the left surface
ot the muscalar wtenentricular septum tonard the hasc of the heart
or the entire mner surface of the left ventnde may be moked The
endocarding of the lele attrum 15 next wost frequently sffected The
cusps of the aortic wd mitral valves may be thickened sith shartemng
and thickenw,, of the chordae tendineae The left ventricle 15 usually
daed wuhy some hypertruphy Wit aortic atresta the left ventncdle
15 hnpoplasue

\hum(qplmllv the thickened endocardium shows FTC ancrese in
fibra elastic ussue The myacardsum shows 2 variety of chianges 1n
cuding degeneranon of muscle cells fibrons and dcpommng(
teubate (laum The classical theory of pathogents's 15 that lhe(;csg:r:s
:2:;:;“;:’:]:’“) stige 0£In healed antenatal mflammatory process Ac
o m\dc(“d\\::mc\r .\‘lcmau\e explanian the fibtochstons of
ot and vahves 15 a ussue malformttan or Primary hy
which mechamically blacks the onfices of the lumimal vessels
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of the interventricular septum with dextroposttion of the superjacent
aortic onfice and with hypertrophy of the musculnture of the right
ventricle comprises the rcvely common tetralogy of Fallot “Ihere
my be 1 reduction 1n the number of cusps of the pulmontry vahe
About 1 fifth of the c1ses of thus complex present an addiuonal fea
ture the arch of the aort1 courses over the right mun bronchus m
sted of the left with inverse order of the origmy of 1ts branches The
presence or 1bsence ol this rdded malformation 1s of consuderable
mportnce m operitive procedures for corvection of pulmonary
stenosis

It 1s important to disunguish from the tetrilogy of I'allot the am
tomecally sumdar but funcuonally disssimlar tetyalogy of Lisenmen e
Here though there 1s a delect of the mnteryentriculr septunt with over
nding, woruc ortfice and hypertrophy of the night ventricle the pul
monury vilve 15 of normnl size or larger wd the pulmonary artery
and 1ts branches showing stniking du wation

Microscopicilly multiple thromboscs of the smller branches of the
pulmonary arternl tree within the lung have been reported 1s eharie
teristic of the trdogy of Illot In sectons of lung [rom ciscs ol the
Lisenwengar tetridogy dilatation of the pulmonary arteral branches
m1y be of drignosuc value

20 SUBPULMONARY STENOSIS (conus stenosts infundtbular stenosis)
~In this condiion  the stenosts ffects the lower portion of the pulmo
nary conus A bwnd of muscle wath overlym, fibrous thickemng ol the
endocardium encrcles the right ventridde m the arca mdicued The
portion of the cavity of the right ventricle lymg betneen this stenosis
and the pulmonary ortfice miy be expinded nto t sinll 1ccessory
chamber Ihe womaly may occur s part of the tetrajogy of 11llot
with or without an wccompanying valsul ir puimonary stenosts

21 SupaorTic Straosis —This rire nnilformation 13 homologous to
the subpulimonry stenosis Just described but the stenosis s not 28
1m irhed nor 1s the distmce from vilve to stenosis s et The pt of
the left ventricle situted just below the aortic onfice s nroned and
enaircled by a fibrous nidge thae projects o the lumen The ridge
may cross completely or icompletely the aortic or nterior cusp of

the mtral salve
99 Aprmic Strosts —~The oufice of the wsual type of brcuspid

aoruic vilve 18 charxctenistically of normal caliber In stenosts of the
qostic oftfice with or without reduction n the number of cusps the
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The pathologic studs of any heart mamiesting changes of ‘!r.ms[
poswion should include descniption of the interior topography od
sentricles and atria with reference to the critera of imcrsions state
{under Dewirocardia ) descoption of the coronary wteral sistem
and notation of possible structural s ersions efsewhere 1n the body

97 Persistent Truncts ArtERiosts Corvunis partial ar com
plete ~The aottic and pulmonic trunks are combiped 10 a common
wuak with or without partial debimutation of the component than
nels by a rudmentary septum In diagnosts the following criteria are
10 be observed

2 Only one large artenal trunk must be present Carelul search 15
sometimes necessary to exclude presence of v rudimentary 2ot
trunk, extending along an apparent commen wunk

b The common trunk must give nise 10 the roronary wtenes and
to the pulmonary artenies {except 1m the absence of pulmonary ar
tenesy

¢ A defect of the wterientricular soplum s Tegularly present

d The common trunk anses from a site above the septal defect or
anses solelv from 1he nght veninde

e The onifice of the common trunk should have four cusps with
the coranary ostin sitnated above opposite cusps Althongh this ts not
always found 1t 15 an important critenion when present

£ The ansta suprasentnculans stops at the base of the septum be
neath the onfice of the commaon trunk

& One of the forms of interatnal sepral defect 15 gencrally present

Two other tpes of anomihies wre subjers 1o confusion with persistent
truncus communis In sortc 1wresty o hvpoplsia of the left crdiac
hambers the tarte trunk s reduced to a rudimentary eastly over
looked vessel supplving the coronary arteries in retrograde fashion

from the ductus arch of the torta or wnnomunate artery The term
sohtary pulmonary trunk  has been applied o the remaintng lirge
artertal vessel 1n these mstainces

1n pulmonary atresta or m hypaplisn of the right cwrdiac chambers
the pulmonary arteries mav be tbsent or may ~rise from the aoruc
trunk The term  solitars aorts truml has been apphed o the re
matmng large artenial vessel 1n such cases

ANOMALIES OF THE DUCTUS ARTERIOSUS
28 Parist Ductts Artrriosus As ¢
=35 the case of the {orame:
ovale normd anatomie closure of the ductus arteriosus follows ma:
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this m turn causes dilatation of the ntrimyocirdil capillries pro-
ducing stagnation anovemia and degenerative changes witlun the
myocardium

ANOMALIES OF THL AORTIG AND PULMONIG TRUNAS

26 TRANSTOSITION OF ARTERIAL TRUwAs —In transposition  either
the 7ortt lone or the tortic ind pultmonary trunks arsse from ncor
rect ventricles The relwonships of noruc wnd pulmonary trunks are
thus trinsposed  Four mmn types of transposition are designted
the clssification of Spitzer

Type I Overridmg ortn or tetrrlogy of Fallot ~Criteriy as guen
above under Stenosts or atresin of the pulmonnry valve

Type II Stple transposition of rortr —The qortic and pulmonary
trunks both anse from the right ventricle There 13 usunlly 1 e
defect m the interventricular septum 1nd stenosts of the pulmonany
vibve

Type 11T Crossed transposition of 1orta ~The 1orta wses from the
night ventricle the pulmoniry artery from the Jefe The aoruc onfice
lies m front of the pulmonary orifice The mtersentricultr septum m1y
be mtact or 1lmast entirely deficient (cor triloculare biatriatum)

Thype 1V Mined trassposition of rorta —~The rortr wises from the
right ventricle the pulmonary artery from the left The aoruic onfice
hes 1 front of the pulmonnry orifice The 1ortt may be stenouc There
1s an nterventricular septal defect Mieral and tricuspid orifices both
open mto the left ventricle

Gradations occur between these types A parucular pattern mter
prading between transposition [ypes If and I charcterzed by
truisposition of the 1ort1 to the riht ventricle with ongmn of the
pulmonary artery 1n overniding posttion 1bove 1 defect of the nter
ventricul1r septum has recenved specil recogmition s the Tausst,
Buing heart

There are 7lso mstances of corrected transpositon (Types 1T 11
and IV) i which although the arterinl trunks arne from the  correct
ventricles transposttion 1s cvident m the disturbed relatonship of
these vessels the rorea arsing in front of the pubmonary artery mstead
of belund 1t The correction may be anatomic an that the ort
joins the left sentricle 1nd the pulmonary artery joms the night ven
mcle The correcuon may be functional ™ that the norta recenes
blood coming from pulmonary vens while the pulmonry artery ¢
cenves blood from the systemic sems owing to imversion of the arn

md great sens (sce under Dextrocardin )
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Tinally 1o per centof cases of night roruc arch occur in mn)\mt\\ml\
wath 3 el gortic arch one of the forms of double ottic arch consul
ered 1 the nevt secion

31 Dousty AORTIC ARCH ~An asortic arch Courses Over eich
hronchus fusing postenordy o a smyle descending aona In most
of the cses of this rare anamaly the nght arth 18 distincdly larger
than the Jeft \ double aettic arch constituses 1 TN, completely en
arching the trachen and esophagus 3\ stmlar siualion exists 1y €365
of night aortic wch without msersion of other vsscera with or wuhont
rewro-sophageal left subclsstan artery for the lelt sded ductus arte
nosus - effect completes the nng encompassing the trachea and
esophagus

Prhiologic deseription of 4 case ol aoruic wch anom Wy should
clude spectfic mention of alt of the branches of the arch of the ducws
arteriosus nd af the siius of the other viscera

32 CosxcTATION OF 19 dorta Avear Tare —In tdus condsvon
there t fauhy abrupy matrowuy, Tanging to complete occdusion of the
diseendine aorta e tepon of e waally abltersed ductus
aterows witl resudtu formanon of an extensne callatenl areulh
uon betwcen the branches of the norta atsmg proxamal 1o the con
strenon and the branches of the aorta ansin., distallv. The intercostal
artenses show tortugsity and dilatattan that s wost marked 1onard
thur posterior entls Erouon or natching, of the ienor mangns ol
adjormn, posterior portions of the nibs 18 charactersic “The roruc
vabvess frguentls bicasped. There ss wsuatly hypestension s the por
o of the sorta proxunal to the conrcration wath resubtant dilacation
of the scending sors and arch Muluple muliry o berry type
weurssms may oveur i e Junction i an,les of the arcle of W1l or
of the cercbral arteries

In nucroscopie sections of
(o Sonesion of fourtauon T excion . dret Ko e

trect re anastomosis
arsrioscleroue dhanges e pramuent shove the coarctation and rela
tsely scunt below the Jevel Ac dic constriction there 15 defic: {
clntta and musde with wncrease m fbroys pssue e e

A distinct pre;

o e :-un'\, ‘aﬁ?‘di:’l‘fz;‘ lnnf T:J::lzbsenled 1 ases of coarctauion
derviee of fumales an cases of wncomy luna  en cual prepon
terons plicated ptcncy of e ductus
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tional closure The obliteritive process docs not reach ats masmmum
untl the sccond postnatal mouth In chree fourths of all cases the
ductus 15 closed at the end of the first trimester of the first postnaal
yeawr nd m over 93 per cent by the end of the first year This 2
tomuc closure 1s effected by hypertrophy and hyperplisin of the mumy
of the ductus with collngen tissue mfiltrition Thrombosts my pro-
vide 1 subsidinty mechumsm . Wlale strict hnmtation of 1,¢ would
provide only . ubitrary criterion for diignosis patency of the
ductus ¢1n scarcely be considered of pathologic signific ince 1 infiney
and 15 entirely meanmgless 1 the neonatal period Distinction should
be mnde (15 1n forunen oy ile) betwecn minute w itome patency wd
browd (presumpuye funcuonal of past early miancy) puency In the
htter the internal diumeter may 1ange from 1 to 10 mullimeters Here
Agun quantitatine critersa would be only arbitrary

About two thirds of the cases of abnormally patent ductus rteriosus
are complicited by the presence ol some other cirdinc anomnly In
about  thurd of the wncomplicated cises bacteral endocarditss super
venes charaetensucally best developed at the pulmonary end of the
ductus

ANOMALIES OF THL AORTIC \RCH

29 Rrrro Lsornact AL Rt Sunc1astaN ArTery —The night sub
clvan artery arises 1s the st brach of the wrtc arch and passes
behund the esophius ind trachen to reach the nght side ol the thor
acic outlet

30 RicHT AORTIC ARCit —In about v half of the cases of this momaly
there 1s so 1 general viscer il mnversion  (situs mCisus viscoruli (o
talis) The rortic nch ind its hianches present a nutior pree of the
normal

In wother 20 per cent of the cases of nght ioruc wch the vessel
and 1ts branches show murror image mversion without corresponding
imversion of other visceri Many of these cises wre wsociited with
itracirdinc anomnlics ¢speanlly with the tetrilogy of Ihillot

In a third group of cises (2o per cent) the nortic arch courses over
the night bronchus the left subclyvim artery arises s thie Tst brinch
and passes behmd the trachea and esophagus to rench the left side of
the thoricic outlet This type of wnomaly essentially 1 nurror picre
of the more common retro csophgeal right subclavian artery 18 pen
erally not assocated with mtricardine malformiuon



CHAPTER 1L

RHEUMATIC HEART DISLASE

Trnas BN clearly demonssrated that rhenmatic fever inolyes not only
the heart but the vessels including the capilianics Furthenmore lesions
thatare quite sumilar 1o those 1n the heatt are found 1n the vascular tree

The agent produaing rheumatc fever has not been defimtely estab-
Ished. Howerer the occurrence of a speafic type of lesion m panients
prescrting the typicat signs and symptoms of the disease has permut
ted the dragnosis of this disease by the entificanion of these Jesions

Many of the terms so useful chincally 1n denoting the duration of
the disease are of hittle salue to the pathologist Lesions may occur
withaut caugin,, any chnscal evidence of the disease or the disense
may be slowly progressne In the presence of acute lesions there are
aften found healed healng and acute lesions adjacent to each other
In some tnstances only completely healed lesions arc seen the Jocation
and shape of these scars are sufficiently characterisuc to enable one to
duagnose them as resulung from rheumatic fever When only the scars
are found the lesion shonld be designated as healed

Fic 1 Rhe
ot bragmospe et O s Tavly schofl module I the ce e 155 vol
cells and a few Aschory eelts ¢ 2P0Vt the peniphety are small mononuclear

I
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33 Coxrcration or Tur AorTs INFANTILE Tipr —The narrowing
1s diffuse and involves the oruc isthmus tbove the pomt of msertion
of the uswally patent ductus artersosus Tlus type of co irctation s fess
common than the adult type and customarily 1s combined with mntra
cirdie malormation

Intergrades betseen the 2dult wnd infanule forms of coarctation
occur, so that the disinction 1s often arbitrary In all cases of coreta
tion patenicy or non patency of the ductus should be determmed be
cause of 1ts mmportant functionl significince

ANOMALILS OI' THL VLINS

34 Prrsistrat LerT Sut #rior VENA Gav s ~This malfornation rep
resents simple persistence of 1 lumen m the fetal vessel thae normilhy
closes to form the Iig tment of Marshall The left supertor cav druns
mto lhc rlgh[ atrmm via ”IC COTOI]’II") sinus

35 ANOMALIES OF THI PULMONARY VFING —One or more of the pul
monary vews my drun 1o the right atrmm msterd of into the left
Descriptions of cases should specily the topogriphy of the mternl
septum 7 thus 1s of consequence mn considerations of pathogencsts of
the 1nomaly



RMEUMATIC WEART DISEASE

Tic 3 Rheumane mocardiin Healing schoft nodule The Aschofl extls
hase become spindle thaped and resemble connective tisus cells

FiC 4 dcute thenmane
ensous
VerTuene Ao o s €O Mueal valve & continuous cham
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36 Ruxunaric Myocarorris ~The charactenstic leston m the myo-
cardium 1s the Aschoff nodule This submihiary nodule 15 the most
specihic lesion of rheumntic fever

Enrly changes are swelling and fragmentation of collagen bundles
Small mononuclear cells collect about these fragmented bundles of
colligen with these cells there may be a few polymorphonuclear leuco-
cytes (Fig 1) Later there tppear the Jarge mononuclear cells that
have a fantly basoplulic cytoplasm and a Inrge vesicular nucleus with
a promunent chromatin mass Some of these cells are multinucleated
The prominent large cells are the socalled Aschoff cells as they
collect the smaller cellular elements distppear and the well desvcloped
nodule consists only of the Aschoff cells The cells of the nodule
spread apart the reticulum fibers (Fig 2)

Fic 2 Rheumatic myocarditis Aschoff nodule Remnants of swollen frag
mented collagen in center with Aschoff cells

As the nodule becomes older the characteristic cells are more spin
dle shiped 1nd resemble more closely connectve ussue cells (Ig 3)
When the nodule 1s completely healed there remains a dense vascular
scar
Aschoff nodules are found i the myocardinm close to branches of
the coronary arteries espectally mn the posterior portion of the left
ventridde and 1n the nterventricular septum  they also are seen m

the valves endocurdinm  pericardial ussues and the atrioventricular

conduction system (g 40)
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and mutral vakes less frequently on the tncuspid vahie and occsionl
Iy on the pulmonary vale Somenmes on the mutral sahe the vegeta
tions are broader and flatter and extend across the atnal surfce of
the leaflets for a distance of 5 or 6 mllimeters Vegetations are rarel
found on the ventncular surfare of the amaoventricular vahes The
vegetanon 35 composed of gramular mntenal stuming deeply with
cosin (Fig 5) In the ewrhest vegetations s matenal extends down
1o the underluing valve substance for a short distance Fibrm can be
demonstrated at the surface where the vegetation 1s 1n contact with
the blood and at the biue where 1t jons the valie substance the
fibrin 15 however only 1n small amounts

At the base of the vegetation are collected large mononudlear cells
Erbroblasts from the underlying valve penetrate into the cosinophilic
raatertal compasiag the teg S somal{ compact masses
of this material hie embedded 1n this newly formed connccuire tissue
with more recent deposits of the granular matenial on the surface
Ultimately the granular matenial 15 completely replaced by connecitne
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Recent nd healed nodules are present 1n many hearts indicating
more thin one attack of myocarditts or a long continued pertod of
mfflwmation Unhealed nodules are often found i rheumatc cascs
when there has not been ny clinical esdence of recurrence or recent
acuvity of the diserse They also may be discovered 1n the hearts of
indivdunls who have never had rheumatic polyarthratss and who dred
of some other disease

The nodules are not confined to the heart They have been found
i the adventitin of the pulmonary artery and aorth the dinphra,m
periesophageal tissues 1nd galen aponeurotica also collections of cells
resembling the Aschoff nodule have been described 1n the lungs 1
the peritoncum nd near the joints

37 RHEUMATIC VALVULITIS AND LNDOCARDITIS —The term  rheumatic
valvulitis may be used to denote the changes that occur n the sub
stance of the valve and the vegetations that form upon 1t

The vegetations are small firm and wartlike the recently formed
verrucae e dull yellowish and the surface 1s rough They are firmly
wherent to the valve and do not brenh away hence nfarcts m dis
tant organs 1re not found mn uncomplicated rheumauc heart disease

The vegettions often form 1 continuous chun along the hine of
closure of the valves (Fig 4) occurring most commonly on the aortic

f

\ healing segetrton ¢ m
% Rhenmatic endacardis Shinal vihe

5

pul;cd of cone staining material with mgrowth of conncctine uissue at base
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Fre

utral steno is due to rheumabic endecar hiis The salve ortfice 13
greatly ve lured 1m size Chordae ten lineae Tused together and shortencd Left
atnum dilated.

38 RHEUMATIC ENDOCARDITIS OF THE ATRIUM ~Imolsement of the
endocardium of the left attium 45 frequent and 15 2 well recognuzed
lesion of rheumauc fever hregular ndges and folds are found most
commonly above the posterior leaflet of the mitral valve and may be
continued across the atnal surface of this Jeaflet to the line of dosure
In other parts of the endocardium rounded or oval elevations may be
seen These ridges and plaques are tawny yellow and dull 1 the acute
stages as heabng progresses they become gray and ghsteung and 1n
some mstances calcium 15 deposited i them Ulceranan may acour
over the calaum deposits These involved areas vary consderably in
sue they ofien measure several cenumeters in greatest drameter or
almost the entire endocardium of the atnum may be mmohed
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tissue and covered by endothelium  the vegetation 1s then healed and
15 gr1y transhucent and smooth

The heahing of these verrucae does not lexd to the distortion of the
valie Jeallets ather changes that take place m che substance of the
vilies are more mmportant than the verrucae 1n causmg distortion
There 15 a4 diffuse mfiammation charicterized by polymorphonuclear
leucocytes cosinophiles and Inrge and small mononudlear cells (Fig
6) Aschoff nodules are occasionally Iound within the valve tssue The
subsiding of this rcute mterstatsal valvuditss 1s followed by n merease
of connective ussue within the leaflet and the mgrowth of blood ves
sels at the base of the valve Palisades of large cells are 1t times to be
found arranged at right angles to the surface and yust below the endo-
thelium covering the leaflet When the endotheltum 1s damaged the
vegetation forms

Tius acute ntersutial valvulits 1s doubtless repeated with each
attack and following each attack the connective ussue 1s ncreased
and vessels become more numerous withm the vilve The scar ussue
becomes very compict the leaflet 1s thickened and calomm s often
depostted 1n 1t Thick walled blood vessels at the base of the mitral
Teaflet and small collections of plasma cells and lymphocytes arc found
wlien the more acute reactton has subsided these cell accumulations
persist for a long time The thickening fusion retraction nd rigidity
of the leaflets are the results of the interstitsnl vahuhis

The chordac tendmeae are imvohed 1n a sinutar mfiamumtory proc
ess and tiny vegetations are sometimes found on them The healmy
of the mterstitra] inflammation leads: t shortening fuston and bead
ing of these structures The shortening of the chordae 1s frequently
so marked that the tp of the papillary muscle 15 quute close to the
margn of the leallet and the chordae are fused to the ventricular sur
face of the valve leallet

The fusion and retriction of the cusps lead to stenosis of the onfice
and msufficiency of the valve (Ig 7) The onfice espeenally of the
mitral valve may be considerably altered 1n shape and size various
terms such as buttonhole  fish mouth and funnel arc used to
denote the deformities Large amounts of calcum may be found m
the nutral and aortic leflets As the leaflets of the aortic vahe are
shortened the edges scem to roll tonard the sinuses of Valsih con
sequently, if this rolling of 1 leaflet progresses far cnough the central
portion of a chun of verrucae m1y be scen on the sius sude of the
jeafict The fusion of the aortic leaficts may be so extreme that st

simulates 2 bicuspid valve
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e
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Fie D Rnemast ¢ endoasd s ok left awmum The @ Lcasd am 1w gready
th cher ed by fibrons tsue

are 12:d down 1 the scar and follow the course of the connectne
ussue The direcuan of these new elastic fibnls 15 opposite to that of
the normal elasuc fbrds of the arnl endocardium Not infrequently
M the later stages of the leson calewumm 18 deposued

A somewhat different reaction 15 found in the outer less compact
poruon of the endocardiom edema fbrn polymorphonuciear lenco-
ovtes nd eosinoplutes are present Aschoft nodules oceur m thus layer

Grannlation ssne from the adjacent myotardim penetrates smio
the outer part of the endocardium as the lesion heals

39 Rurvvanc PericarpiTis —The panetal and visceral pencardial
surfaces my be ennrely covered by fibun or only a small area at the
base may be 1volied The fibrin often has 2 nidged or 1rregular sur
face The amount of fluid 1n the pencardial space 15 vanable The
mesothelual cells may be preserved 10 small aress beneath the Sbnn
where thes are swollen and some have multiple nuclei The exudate
15 rephiced by granulatian tssue that sprngs from the myocardium
and parietal pencardium and may umite the two percardual surfaces
oblierating the pencardial space When the exudate 15 fimid to the
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The lestons vary hustologically Swollen bands of collagen are sus
rounded m palisade fashion by tuge cells with pale yvesiculwr nucle
(g 8) Therc are occasional Aschoff nodnles though the elast
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by mononuclear cells mto the endocardium These are coltected 1 rows pet
penddicular to swollen collagenous fibnllae

-

fibers usually hold these cells in rows nodules are found also w the
endocirdium of the wriculr ppendage Collections of polymorpho
nuclerr leucoeytes with cosinophiles 1nd large pale cells are present
1n other areas Mingled i these cell accumulations re cells with dis
torted or elongated nucler some of these nucler belong to polymorpho-
nucleir leucocytes others to large mononuclear cells The elsuc fihers
qre spread apart stretched frigmented or ruptured by these collee
nons of cefls

1f the endothelium 15 damaged 2 vegetation forms on the surfce
Tlus leston heals with the ingrowth of W avascular connectnne Ussue
dine 15 directed perpendscniarly to the surfice 1nd connectine ussue
replaces any vegetation present (Fig 9) Later dcheue elsuc fibers
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posited The elastic fibers are ruptured When the feston heals scars
without blood sessels extend 1nto the subjacent media

1In other agers innalng the intina 3ad 1t tume the adprcent mediy
collections of polvmorphonuclear Jeucorytes large mononucerr cells
and cells with distorted nucler exacily reproduce the 1nal Jesion The
long axis of the large cellular components 15 directed perpendicularly
ta the surface

Large basophihic cefls are present in the media these are held i
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base of the heart healing results in the formation of adhestons poly
pord masses of connective ussue covered by mesothehum or m the
proliferation of sheets of mesothelial cells

Aschoff nodules re occasionally found i the parretal pertcardim

40 RHFUMATIC AORTITIS AND PULMONARY ARTERITIS ~Lestons 1 the
2ort1 are found that closely 1esemble those i the endocardium of the
left atrum: Simlar lestons are found m the pulmonary artery Brown
shyellow almost transparent elevated areas are to be seen m the
mumn  these closely resemble 1n appearance the endocardial plaques
and are quite easily disunguishable from those of arteriosclerosis or
syphulis

Histologically the fibrillir matersal of the wmtma 1s swollen and
about 1t collect large basoplulte mononuclear cells uranged m 1 pitt
sade manner (Tig 10) On the mtmal surface some fibrn may be de
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1€ qnly fibuin has been poured out beneath the endothehum st s

eplaged by connecine tissue and the completcly healed lesion then
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rows by the elastic fibers About the v1s1 vasorum are large cells and
often with them are polymorphonuclear Teucocytes and 2 few eostno-
phules The nearby elasuc fibers are frigmented though the frigment
ton 1s not so great 1s that found 1 syphilitec roraus (Fig 11) When
the leston henls there remams 1 dense aascular scir 1bout the nu
trient vessel Aschoff bodics are found in the adventitin or there nay
be single Aschoff cells 2t the junction of the medin and adventin
With the healing of this leston the 1dventitin 1s thickened by com
prct sear tissue Aneurysms due to rheumanc nortitis are rare

11 RHEUMATIC ARTERITIS OF THI SMALLIR ARTLRIES ~The imobe
ment of the adventtty of the coronary arteries by Aschoff nodules i
of frequent occurrence Houwever these arterics are less often the sent
of an ncute inflamumatory reaction due to rhenmiuc fever than are
other smll arteries as for example pulmonary renal and pancretuc
wtertes The icute lesion consists of the recumulttion of fibrn be
neth the endothelium and with the fibrm there may be hemorrhage
1he elwstcr mtern s stretched fragmented or ruptured wd the
wall of the vessel 15 necrouc (g 12) Polymonphonuclear leucocytes

Fic 12 Rueumatic artenius The acute Iesion shows a thick layer heneath
the endothclism  the elistica 15 beaded and f1 igmented  The Tatnen 1s patent

Lotk neutrophihic and cosmophilic and large cells wih distorted

nucles stmilar 1o those scen the atrinl endocardium coliect tbout

he vessel Thrombr in the Jumen e extremely rre
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resembles an obliterating endarteritis However when there 18 hemor
thage and fibrin beneath the endothelum  the endothelium extends
down to surround the blood and form new capilaries that empty into
the orginal but now narrowed Iumen the fibrm s repliced by con
nective tissue The healed lesion when there have been hemorihage
and fibrin then has the appeirance of an orgumized and cinued
thrombus though no remnant of 1 thrombus 1s to be lound nor s
there any hemosidern (Tig 18) Thus artersuis does not lead to aneu
rysm formation

Verrucous endarteritis 1s another speaific type of arteritis that my
affect the coronary arteries n rheumatic fever The lumen of the vessel
contuns 1 granulir mass smular to that composing the verruca on the
valte This granular mass 1s ultmately repiced by connective tissue
and the surface 1s covered by emdothelium (Fig 14)
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S1PHILIS OF THE HEART AND AORTA

Svemius of the cardiovascular system affens due®y she aora wself
but the process may extend to the aortic valves to the tissues around

the coronary onifices and rarely to the myocardium The pulmonary
srienies are seldom invohved

42 Svrmriic AorTiTis 1s most frequent 1 the ascending poruon
and arch fess common 1 the thoracic part and 1 the abdomiml sey
ment The vessel wall 1s tuckened and inelastic. The lumen 15 dilated

nbff,’;,‘i gs)p} sBtue ortitrs 3 an Gioson ar d Wy
R (huknmr!;:; l‘l; :l( ‘::‘e .r‘nll.n‘mz 'nsd marked The media s conviderably vedueed
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and there may be fusiform or saccular aneurysms the latter occurring
most often mn the proximnl portion The inuma contuns well defined
pearly white hytlhine elevntions with smooth surfices and of varmble
suze Longitudinal wrinkling and dimpling of the mtima are frequent
The advancing edge of the lesion gay be sharply demnrcated Atherom
atous depostts 1n the inuma mny comphicate and obscure the appear
ance The mtimal plaques may encrorch upon nd obstruct the onfice
of any arter1nl branch including those of the coronary nrterics
Histologically (Iigs 15 and 16) there 15 increase of connectnve tis
sue wn the rdventutia thickening ind endothehal proliferation n the
vasa vasorum and pernvascular mfiltrition of lymphocytes and plsma
cells The media 1s interrupted by scars and penetrated at ntersals by
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d
hinwalled sascular channels and collecuons of l\;nphol;:?el::ha:l\‘ :
s of scarning where
Jasma cells nsually sitwated n are
amcllae are disrupted and the smooth musele ceils ate rephmll by
"'O“ngn fbers Otcanomally the larger cell apgregates show m 1]'\ry
pummata with central atexs of necrosts Rarely a few mu\unu; c?r
foregn body grant cells way also ippenr The mtima 15 JITegy .\r“y
tnchened by new conaccuve ussue Treponema pallida cannot usually
te demonstrated 1 the lesions although thewr presence has been
descubed
In some anstances of chimcal cardiovascular syphalis with gross fea

wres ot aortiys the inflammatory features may be enutrely absent
Tustologcally

43 Sypunmc ANPurysw OF THE Aokta —Syphibinic anenrysms of
the thoracic apria may be satcutar or fusiform single or mutuple. The
commonest sstes 1 order of {requency are (1) ascending (2} trans
serse and {3y descending horaoe sorta Aneurysms of the aldomunal
aorta of syptulitic ongin are rare

Saccular anearysm 1s the commoner type and may vary greatly m
sue It 15 usually connected with the lumen of the vessel by a single
well formed stoma Its hrng may be smooth wninkled ulcerated or
covered by a thrombus The latter may be lamunated by suceessne
depostts of blood elements At the yuncuion of thrombus and sac nal}
evdence of organzauon may be seen There may be several aneurysms
of variable size and age 1n a single aorta The adjrcent strctures are
subject 10 eroston compression obstruction or displacement More
tham one half of all such aneurysms rupture Rupture le3ds to hemor
rhage the dustmbution of wiich depends upon the sue of the tear
Spontaneaus rupture of the 20t n syphibie asrttis without aney
s has been desenbed but 1s exwremely rare

Fusiform or diffuse aneurysmal dilatation of the aorta due 1o syphilis
15 also common 1 the thoracic poruon and may be asseoated with
sxceular aneurysm 1 some other part Its exsent 1s varable Throm
bosis 1n this type 15 rare

Histologically the wall of a sac 1s composed of dense hyahmzed

connecune tissue which sometimes becomes calusfied and even ossified
The layers of the ongimat vessel wal) m,

character of whe sypmhine Yesion obscu
sections from the adpacent aorue wall The sac 1g lined by endathelium
or ?rgnn\llmg thrombus In fusiform Bnenrysm . remnants of the ong
maf sessel wall usuall:

el ¥ persst and syplubuie changes may sull be

2y be lacking and the speaific
red exeept at tts mouth or 1n



222 CRITERIA FOR PATHOLOGICAL DIAGNOSIS

44 SyrmuTIC INVOLVEMENT or THE AORTIC VALVE 15 found 1n one
thurd of 21l cases of syphilitsc aortitts The valse leflets are cicatrized
and 1ncompetent as a result of inflammatory change extending
from the underlying rortic wall The lateral parts of the 1ortic cusps
may conlesce with the intima of the aorta lexding to separation of the
commussures 1nd 1mcompetency with exposure of the sinuses of Val
salva Hyaline plaques 1n these areas denote underlymng commussural
scars The margins of the cusps 1n more adsanced cases show thicken
ing and rolling toward the sinus aspect Further cicatnization may re
duce the cusps to cordlike structures and increase their mcompetency
Dulztatron of the aortic ring and supravalvular portion of the aorta
without changes mn the cusps also may lead to incompetency of the
valve

Isolated syphulitic valvulitis 1s extremely rare but gummata e
occistonnlly seen at the point of attachment to the 1ortic wall

Rarely the antertor Ieaflet of the mutral valve 1s affected by exten
sion from syphilitic aoruitis but the leallet 15 not uncommonly thick
encd 1n the presence of nortic insufficiency without showing evidence
of syphilis

Microscopic examination of the affected leaflets and of the rortic
ring and root of the aorta shows endothelial proliferation n the vasa
vasorum ind pernvascular infiltration by lymphocytes and plsma cells
1n the wdventitia of the aorta near the ning 1n addition to productive
changes

45 CoORONARY ARTERY INVOLVEMENT IN SyrHILITIGC AoRTITIS fre
quently causes stenosis or almost complete obliteration of the orifices
particulrrly those which anise abnormally high Complete occlusion
rarely occurs Syphilitic coronary artenitis unissociated with sypluliic
aortitis 1s rre

Microscopic sections of the stenosed portion of such coronary arteres
usually reveal intimal fibrous prohferation The site of the original
lumen m1y be demonstrated only by elasuic tissue stamns In rare cases
there 1s continuity of the syplulitic process mn the aortr and that of the
proximnl part of the artery The thickened mtima and even the media
may contun gr'muhuon tissue Overgrowth of the adsentitial connec
tive ussue ts \lso present s well as obliteration of the vasa vasorum
and perivasculir mfiltr iion by lymphocytes and plisma cells

46 ‘Tue MyocArpiuM IN Sypuiuis —The mun effects of syphilis on
the myocardium are produced by lesions m the 1ort2 particularly
coronary ostral stenosts Gummata solitary or muluple have been
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described but are rare They may be found anywhere but are most fre-
quent 1n the wall of the left ventricle near the base or in the nter
ventricular septum  In the latter site they sometumes imolve the
bundle of His tnd cause complete heart block Rarely they may result
i aneurysm formation Diffuse nterstitial myocarditis has been noted
1n patents dying 1n the secondary stage of syphilis These instances are
sa rare as to be considered curiosities

Microscoprcally myocardial gummatn (I1gs 17 and 18) replice the
muscle bundles or produce pressure atrophy of 1djacent muscle fibers

47 CONGENITAL SypHills may imvolve the heart and great vessels in
infants who are stillborn die shortly after birth or Iue for an mdefimte
period  Spirochetes are frequently present mn large numbers with or
without anitomical lesions They are wnusunlly abundant m the
macerated fetus Myocarditis coronary artenitis nd aneurysm hne
becn recordcd In myocarditis there may be edemitous ares overrunt
with spirochetes Associated with these lesions there may be fibrosis of
the endocardium



CUAPTER IV
DISEASLS OF THE CORONARY ARTERIES

48 ApTrmrms of THY CORONARY ARTHRIES {endarteniuis mesarienus
penarteniss) mat be found 1 such diseases as typhus feser diphthena
scarlet fever rheumatic fever pricumonia and septicerma or may be
part of a generahized vascular reaction Infammation may msolve the
otz primartly with secondary extension to the media More rarely
all coats may be imohed sesulting m abscess or mycotic ancurysm
sometimes with rupture and hemorthage Pemamenus may b seen
when abscesses of the myvocardism or suppurative pencardial lesions
are 1n proximity to the coronaty \essels In these cases the lesion may
eventualiy imolie all coats of the asteral wall

The microscopic preture vanes depending upon the cansative agent
e toans bactena or emboli The mjury 1o the vessel wall may be
shight or severe

The Iesion attributed to the toxins of infectious agents 13 usually
evidenced by endothelial prolileration and by the presence of lat o
the njured cells less often by fibrinowd  change or by necrosis In
lesions due to bicteria the response 1 nsually suppurative Necrosts
with Jack of cellular response 13 also sten an some denons and mycotic
aneurysms may ensue Frequently an ¢mbolus contaiming bacterta may
oceupy the lumen Occastomally a secondary thrombus may surround
the ongml embolus while 1n other tastances thrambosts may be ino
dental to the artenus Micro-orgamists should by identified when pos-
uble

49 PANARTERITIS NovosA (polvarterins nodosa penarteritis nodosa)
15 an nlanunory disease 1 wineh no specthc euological agent has
been demonstrated but 15 considered 1o be 3 hyperergic tnflammation

of the artenal wall The disease affects the medium.sired arteries The
veins are not involied The secondary branches of the mamn coronary
arienies are often affected

The outstanding features of the disease are mflammation of all coats
‘(\“h conspicuous medial and adsential imahvement and permascu
;;“ i lteadin, o to the f of visible nodutes

ambosis ol the coron ity arnterses with infarction of the myocardium

22y
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and aneurysm or rupture of 1 necrotic artery with hemorrhage nto
the adventiin or epicardium may occur These lesions are readily seen
on gross mspection

Histologieally (Tig 19) n the ncute stage there 15 dense nfiltration
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ke 19 Acute pwnartersis nodosa The adsentitial cellular infiltrrtion 15
pionounced 1he media of one vessel 1s necrotic and dark staiming 1 he lumina
are sull patent

of the medin and 2dvenuna by polymorphonuclerr neutrophiles eost
nophiles lymphocytes and plasma cells The elastic limeilte ue fre
quently frigmented or destroyed  I'tbrinord  degenerytion d
necrosis 1 the medil ind adventitial Iyers are charactenistic features
The mtmn 1s frequently mvolved and secondary thrombosis of the
lumen may occur The periarteril connective tissuc may become
edem tous and infiltrated by leucocytes and erythrocytes Later there
1s prohiferauon of fibroblasts from the advenutia into the mflimm1
tory zonie with an incretse m lymphocytes plasmn cells and sometimes
costnophiles 1n Irge numbers Granulation yssue and subsequently
connectrve tissue replace the destroyed components of the wall with
ultimate canalization of thromb1

Ancurysm a rather ¢ sequel of seg al destruction of the
arterial wall m associrtion with periarterial cellular nfiltriton or
connectinve tissue prohiferiton mry produce visible nodules In the
majority of cases both fresh and healed lestons occur together Hm\'
ever occistonally only 1 healed stage of pnarterius nodost 1s found
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15 mav be the anly
Joriiing “‘)00“}“_‘:]‘;‘ :;\‘::\? \:\“‘:’\2 t:at::l:::ll;;‘:ci\‘lill stadded withs
o ﬁnd;:i\:s ot aiplibe those seen In agute 83,8 of the dis
‘)‘“\S"‘\‘V;‘m\:n:xm may be greatly reduced or oblierated Tenarterial
::ucs‘zl sear tissue are charaeTssuc of the end s(:\r.vc' —

Htologically the healed stage (Fig 203 chanetenzed by

i 99 fleat d pasmtents nedoss wath ane 7y

ve tissue replacement of the arterea} wall wich marked stenosis of the
lunen 1he mtina may be vartously deformed depending upon prev
aus 1k £ s and 1
Rbrons ihachemng There 1s interruphion of e121 ¢ Fhers by scars n the
media The vesse) appears embedded in a dense nass of contracted and
occasionally hyalinized connertise tissue Ocetsionaify sections may in
clude staall aneurysmal paacher

or thore may be ssmple

50 THROMEOANGHTIS OSLITFRANS OF THE CORONARY ARTERIES Al
thuugh this disease of unknawa cause usually affects die sessels of the
eirentiies a Sew quthenuc repores of coronary tnsoliement ste on
wecord Advanced coronary artersoscierosss with thrombosis ocanTing
1 patients with thromboanguus ohlnerans elsew hiese may present
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difficulties 1 dufferentinl diagnosis To justify the diagnosss features
of the lesion m the coronary vessels should correspond wath those m the
vessels of the extremines The myocardium may show recent or old
nfarcts

51 Arrtreioscrrrosts 1s the commonest affectton of the coromry
artenies and 15 characterized by varmble degrees of miimal changes
These consist of Iypid deposition  collections of cliolesterol bearing
mncrophages eccentric or concentric fibrotic thickenung foct of cal
caficition and occisionally bone formation Trequent ccompimment
of artertosclerosts 1s elwsue fragmentation nd medial atrophy which
appeirs to be proportional to the thickness of the adjrcent npmal
plagque Penartersal lymphocytic mfiltration 1s common  Associited
with the arteriosclerotic mtunal thickeming  there 1s often 1 rich cpil
Iry formation which origmates usually from the vis1 vasorum and
to 1 lesser degree from the endothieluun of the coronary artery proper
(Fig 21) These mntmnal capallaries are the sequel of the degeneratne

. U

Tic 21 1 hotonicrograph showing arteriasclerotic phrl:nc +ath many eyl

laries 1n thickencd intima (Cowmtesy of H Ilorn and L E Pikelstein)

4nd prohferative chinges medent to arteriosclerosis The pcture of
arteriosclerosis consists primanily of intimal Tipoidosts i collagenous
thickemng resulting in mumaf fibrosis broughe about with the ud of
new capillry channels The latter prohferate in 1ssocsation with fay
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¢ may result i an

Neeross of the plaqus
mpmal tuckenmng s
i mi s abscess (Fig 21) Commonly ns\otr\\cx\\uu‘\ d“c:‘v’:ﬂ‘“gc

O 4
:mit;:x sithin artenosderotic plaques are arcas of ;t(c[x:;muml o
lm?d deposits of yron pigment incident 1© mp(\\r:q;. sm(\\ i
fobin {Fig 22) Su
Yarges and dismtegrnan of hemoglobin {]
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Fio  Pecent hemarthage into atheromatous plague (Ceortesy of H Horw
and L E ¥ nacluein)

frequently acts a5 the preaputating factor m coronary antery occlu
non

Acute coronary artery occlusion may be efected (1) by focal dis-
rupcion of the mtima {2) by hemorrhage mio an  atheromatous ab-
scess  cusing compresston of the lumen (Fig 22} (8) by thrombous
through the mechanim of recent 1numal and endothehal <hanges
atluced by 1 rexote focus of ngsmal hemotrhage (%) by endothehial
wyory reswlung from the af an abscess

and assoaated hemorrhage (anu 23) and finally (5} diemin may be
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difficulties in differentinl diagnosis To qustify the diagnosis features
of the Jesion mn the coronary vessels should correspond with those n the
vessels of the extremities The myvocardum may show recent or old
mfarcts

51 ARTFRIOSCLIROSIS 15 the commonest tffection of the coronry
arteries and 15 charictenized by varable degrees of mtunal chinges
These consist of Iipid deposition  collections of cholesterol bernng
mitcrophiages eccentric or concentric fibrotic thickening foct of el
aficition 1nd occisiomlly bone formnon Frequent accompanument
of arteriosclerosts 15 elastic frigmentation and medial atrophy which
appears to be proportionil to the thickness of the adjcent mtumal
piaque Penarterial Iymphocytic infiltration ts common  Associated
with the arteriosclerone mumal thickening there ts olten =« nich capil
lary formation which onginates usudly from the vast vasorum and
to a lesser degree from the endothelium of the coronary artery proper
(Mg 21) These inumal capillanes are the sequel of the degeneratne

Fie 21 1hotomicrograph showing arteriosclerofic pl.utxe vith many apil

Jarics sn thickened mmuma (Coustesy of H Horn and Lk Finkelsiemn)

and proliferatine changes incudent to artenosclerosts The picture of
arteniosclerosts consists primarily of mtml Iipotdosis and collngenous
thickening resulting ntmal fibrosts brought about with the wd of

new capillary channels The latter prehferate 1 wssocration with futy
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\mplanted on antertosclerotic lestans which have marraned (‘hc lumen o![
e vessel (g 21) Tt 15 tmportant to observe the morp \o;,("nesli o[
coronary thrombs their age suze and extent as well as the condtuon o
the astenal wall When two or more thrombs are presem fustologient
5 cuons may reveal thfferent prctures \arjlg fram recent or p:mnll\
ovgenized thrombt to healed recamlized lesions The latter are fre
quently dificult to disunguish from ecclusions which have resulted
from slowly progressnve artertosclerosiy
The most severe changes wsually a1e found 1n the proimal portians
of the left coronary artery aud us anterior descending branch the nght
coronary antery and the arcumfiex branch of the leit somenhat less
frequently present adsanced changes Txtensne arteniosclerosis wath
caletfication and associated stenosts of the Jumen 1s conmonly found
1 several wagor branches of the coranary artery Almost total oblstera
ton of the Jumen 15 {requent Becwuse of the hikehhood of multiple
areas of stenosis all coronary asteries should be exantined even ater
one adsanced lesion has been demonstrated Pronounced changes ray
accur 1n the more distal parts espectally at bufurcauons The coronary
artertes should be examuned n their entirety by frequent transverse
sections at wtenvals of 2 millimeters 1o 3 millimeters The scverity of
the leston at vanions leyels ats effect on the size of the Jumen s
rature snd location should be deseribed
Routine microscopic examination shonld be dane 1a A instances of
caronary artenosclerosis even sn the absence of naked-eye miocardial
afterzuon. This 15 essent1al to detect lestons of microscopic extent
Virauon 1n the character and intensity of the enosierone process
i the same artery may range froem simple yeliow discoloration to
fibrotic or calafied plaques with foct of degeneration or to an organ
wed apd canalized thrombus occluding the vessel Jumen (Fig 20)
Asny tistologic sections ate necessary
“‘Eframr‘y thrombosis oceurs almost always 1 assaciaton with arteng-
osis It may otcur occasionally o covonary anenus and more
rarely s secondary 1o an embolus
1 corantry thrombus way be recent (acute fresh subrcute) ar ald
{organized healed) The former 15 usually red or grayishced the Jatt
gray or gravish whate Tresh thromb may be dislodged from dE s, c!"
wall unless care a exerened Oranged thromin are fi hceen
rmly adherent
and differentiation from the artestal walt may be difficu
Although thromb thav be Jocated anywhere the ;
Qrmonest sites
are {1} m the anterior descending branch of the left ¢
abaut 2 centimetess 1o S cenenn, oronar

eters distal to its ory

y artery
arcumflex branch witlun 3 centimesers (o » centy

fice (2) 1 the night
metery of 1ts ongin
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e T
Tic 23 Coronary arteniosclerosss Hemorrhges () in atheromatous plaque
with thrombus (A) 1 Jumen  (Courtesy of H Horn and L E Finkelstern)
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Fic 2t Organtang thrombus of a coronaty arlery
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52 ANEuRysus oF THE CORONARY ARTERIES are rare ‘There ase two
main groups (1) mycoucembolic and (2) arteriosclerouic. Syphuliie
arteranis 15 an occastonal underlying cause ‘The mycouc-embolic type
may be secandaty to bactenal endocardius Aneurysms of the coronary
artenies are usually single They vary 1n size from one to serveral centy
meters 1n diameter Rupture has taken place m approuimately one
half of those abserved at 1utopsy The proximal part of the left coro-
nry artery 1s most often 1mohed

Aicroseopteally fragmentation of the elastic and muscle fibers of the
medua occurs Foct of necrosis may be seen 1n the intuna and media
or the entire wall may be netroic Aneurysims formed on a mycotic
embolic basis may show partinl or complete orclusion of the lumen
by a plug 1 various stages of organszation or by acute inflammation of
the vessel wall In the majonty of arteriosclerotic aneurysms an ad
vanced degree of artenosclerosts 1s found occasionally with dissection
of the wall by hemorrhage

53 Enpottsyt oF TiF CORONARY ARTERIES 15 rare The commonest
source 15 from bictersal vegetations on the aortic valies These embol
often contain bacterra and imuinte inflammatory lesions at thewr port
of fodzment. Rarely atheromatous matenal Irom aortic valvular
depostts may break off and cause coronary embolism

51 Rupturr (spontancous) or Tie CORONARY ARTERIES 1§ rare
Mycoucembolic aneurysms and especually the aneurssms that accom
Pany panarteriis nodosa may induce rupture of the artenal najl
Rarely rupiure of the wall due to an antenpsclerouc dissecung
ancurysm may be seen The histological findings are those pf the under
Iying diserse te ariemosclerosss areenis Ppanarterius nodosa
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Tic 25 Orgamized thrombus of a coronary artery It 1s difficult to deter
mine how much of this occluding mass represents mtimal plaque formation
nd how much organized thrombus

(3) 1n the left aircumflex branch just beyond its onigin from the main
trunk

The majority of coronary artery occlusions by thrombosis are asso
ciated with hemorrhages mto the inumn The thrombi are usually
short 1 extent longer oties may form by propigatton Multple thromb:
in the coronary 1rtertes or even n one branch are not unusual They
may be of different ages varying from fresh to orguuzed ones This
again emphasizes the need for diligent gross exumination

The method of chorce for the examintion and study of the coronary
arteries 1s by transverse section A more intricate method 15 the injec
tion of the coronary arculation with « geliun suspension of barsum
with or without a pigment followed by roentgen examination and
(ransyverse sectioning *

M J Schlesinger Amertcan Heart Journal 15 523 1938
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59 AneuRySws OF THE CORONARY ARTERIES are Tare There are two
mam gronps (1) mycotic embolic and (2) artertosclerauc. Syphilic
artens 1 a0 occasonal underlyiog cause’ The mycoticembolic type
may be secondary to bactenial endocarditis. Aneurysms of the coronary
antenes are watly single They vary n sue from ane o several centt
meters 1n diameter Rupture has taken place approvimately one
alf of those cbsersed at autopsy ‘The proxumal pare of the lels toro-
nary artery s most often involved

Uicroscopreaily fragmentation of the elasc and muscle fibers of the
media occurs Foct of necrosis may be seen m the intima and mediy
or the entire wall may be necotic. Aneurysms formed on a mycotc
embolic basis may show partnl or complete octlusion of the Jumen
by a plug m various stages of organization or by acute inflammation of
the vessel will In che magority of irtenosclerotic aneurysms an ad
vanced degree of arteriosclerosss 1s found occasionally with dissection
of the wili by hemorrhage

53 Eweousat oF tHE CorovarY ARTFRIES 15 tare The commonest
source 15 from bacteral vegetations on the aoruc valses These embol
often contawn bactersa and mate inflammatory lesions at thewr point
of lodgment. Rarely atheromatous materal from aortic yahular
deposits may break off and cause coronaty embolsm

51 Rerremr (spontanepus) of THE CORGNARY ARTERIES 18 rare
Mycotieembotic aneurysms and espertally the aneurysms that accom
panv panatterstis nodosa may induce rupture of the arterral wafl
Rarely ruptute of the wall due to an anenwosclerouc dissecun,
aneurysm my be seen The histologieal findings are those of the undcrg
Iywg disease 1e onersoselerons artenits panarienus nodasa,
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DISLASTS OF THE MYOCARDIUM

55 Acute MYOCARDITIS _Focal or diffuse mterstitsal myocardsal 1‘:;
fammation Thay OCCUT 10 some Infections disenses '\p::;l h;om end o
700
he heart produced by the locak
cardial or other changes \n
bacteria Tt may oceut m prolonged sepu states after cwm\\cma;m“::
some witys and nicketestal wfections (Fig 26) occasionally 1 urer
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W a0 aftected small coromary axterial wall and tn the pen astesial smpporiang
¢ te  th focal mocard af degeneration and wme wtersual infhratian by
e 1cacvies and histiocyses Thus festan 18 encountere 1 i epidemic tphus fever
and spouted fever (Conmiesy of Armed Forces Instatute of 1 athology

w other debilntating condittons and alter drug ot foreign secrum
therapy Lestons mav be found i the muscle arterioles and in the
envascular supporing tssues
Grossly the heart may be ftabby or normal pahlid or yellowssh with
dilated chambers In severe instances mural thromby may be present,
tlierasropreally  there are interstital wlrations of ishocyies
tpk and hihe or Pt polymorphonudear leu

235
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cocytes between the muscle fibers and i the perivascular conneetne
tissue In severe mstances the muscle may exhibit fatty granular or
hyime degenerition In subacute bactersal endocarditis apart from
focal embolic lesions focal intrafascicular infiltrations of nflammatory
cells may occur

56 Apscesses or THE MyocarbiuM rrely macroscoprc are encoun
tered m bacterema Fresh lesions are usually found in relationslup 1o
terminal branches of the corontry artertes the necrotic walls of which
may be stll visible the whole surrounded by polymorphonuclear leu
cocytes Bicterial stuns may be necesswry to differentiate ibscesses from
focal necroses of the 1schemuc type The Staphylococcus s the common
est orgamism found 1 these cases

57 Ibtopatic Myocarormis (Fredlers myocarditis 1solated myo
cardits mterstitial myocarditis 1cute or subacute productryve myocards
s fibrous myocarditis) 15 1 form of cardiopathy of unknown cause
occurring cluefly 1 adulis prinapally m males who present cardac
enlrgement and diffuse influnmatory changes mited to the mjo
carduzm The coronary arteries m1y be normal In the early stiges the
heart may present softemng ares of fatty change and zones of hyper
ema Intraventricular thrombr may be attached to 1djacent aweas of
myomalacia later scars may be visible throughout the myocardium

Microscopte examination may reveal dissenunited necrosts of the
myocardium together with marked fixed ussue response and 2reas of
replacement fibrosts Wide bands constsung of lymphocytes histiocytes
plisma cells 1nd sometimes numbers of eosinophiles may accomprny
these lestons Muscle grant cells may be prominent

58 ArrorHY oF THE HEART results from diminution in the size of 1ts
muscle fibers

59 BrowN ATROPHY 15 characterized by atrophy and pigmentation
of the muscle fibers with diminution n the size of the heart It s found
in starvation cachexia and semility Occasionally 1t 15 issocrated with
serous nwrophy of the epreardial fat The hipochrome pigment is de
posited 1n the sarcoplism at both ends of the nucler

60 Far INFILTRATION OF THE Miocarprusr —Excessive deposits of
adipose tissue may occur among muscle bundles espeaially 1n obese
indrviduals In them the epicardinl fat may be increased encasing the

entire heart
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On section the fat deposits my extend between and replace muscle
bundles most often 1 the nght sentnicle The f. may be visible
through the endocardium  Widely separated muscle fibers or bundles
sometimes undergo pressure avrophy

6 Farn Drorseramion OF 7iE Miocakminvt myy necur 1n all
severe anemuas  The beart may be enfrged dilated flabby aud often
presents transyerse yellow marhings due to fatty change siable throu b
the endotardiwmm  Thest are vanonsly desnued os by @U ov

uger markings Speaial fat stains reveal rows of fat draplets w the
musle Abers

& Touc Miocaroian DrcrarraTion ~The myocardmm 15 sus
wephble to sysemic diffunble touns or themiels whach produce sofien
wg Among the latter carbon teteachlonde diloroform  phosphorus
arsemic and earbon monoxide are most often encountered  These de
Renerations result in reparatne protesses of considerable degree and
may be seen m other towic statcs parucularly sn carbon moneside
PO oning Myocarditts associated with dsphithera s an cample In
the early stages minute focal extray sations of Wood may ocenr Other
wise the lesion 15 only found hwalogiaalhy (Fig 27)
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63 Mvyocs prar DEGI NCRATION IN TRIrpREICH S ATxI4 —Myocardial
tvolvement without perteardial or valvular discase has been found fre
quently in Triedreich s atwir It consists of cardiac hypertrophy with
focal destruction of muscle fibers with fibrosis and hypertrophy of mtact
fibers Tocal interstitial myocarditis characterszed by lymphocyuc mfil
tration and occasion il polymorphonuclenr leucocytes my also be ol
served

G4 CatarrieaTioN or TiE Myocirbrng~-Primary calatficison s
rare Calaum compounds mry be depostted n freshly mfarcted and
necrotic muscle fibers 1 scars or 1n other forms of myocardial change
Metastrtrc crlalication 1s seen tn hyperp writhyvrowdism or other forms
ol severe osteoporosts It may be found 1 chrontc renal disese and
hypervitammosis D

65 Grycocinosis (von Cierkes diseise glycogen mbltration) —This
1s 1 rare leston which may be encountercd mn infnts It s charctenzed
by cirdiac enlirgement tnd hepatomeg 1ly Lxcessive glycoen depostts
ire demonstrable 1n the wfected o1g s without any assoct ted inflam
matory process Some of the cises of socalled congemtal rdiopathic
cirdiac hypercrophy iy represent mstmces of ths disturbance

66 AvnLom INFILTRATION oF TH Hraxrr 1s usually assoctated with
more extensive depostts 1n other organs In persons over 80 years of age
1t may be found as 2 primary and ssolated lesion Tt 1s often deposited
1n the interventricul ir septum The myvocirdium becomes pale smooth
firm and wixy In most mstuces the hewt remuns normal n size
The amylotd materinl 1s found 1 the captliry walls ind mtersutial
tissues The muscle fibers undergo gradunl pressure wrophy and m
some c1ses large portions of the myocardium may be replaced

67 TiBroSIs of Myocarbiust (replicement fibrosis myocardial fi
brosis) —Under this term are included chinges due to diminished nutrt
tion of the musde fibers without demonstrible mfrcuon 1nd with
resultant fibrous replicement The ciuse 15 usunlly coronary arteno
sclerosts with gradual stenosis More rarely svphulttic ostial stenosts 15
the cuse

Fibrosis of the myocardium 1s usuilly puchy and mav be seen 15
white ot gray strands or foctl scars in the left ventricle accastonally
1n the right one, and rarely 1n the atria Hearts w hich most often show
myocrdial fibrosis are those with severe coronary arteriosclerosts Less
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1
hy associated with artena
hearts with marked hypertop "
?eg::c‘:zm\ and only shight or moderate coronary artersosclerosis m1y
I
ocardial fibrosis
“‘I‘\‘I‘:;;‘;pwnlly (Fry 28) the wnportant differentnal ferture 18 ats

1ot
olvement of the musele 1 apposed to the pernascular distribut
nv

N
v Dt on

B % R placmentfit o8 1 e myoaedum There 1 wrvegul 1 scn

of it mocardial bundles wh ¢h s batt perivascular and mterstitiad e dis
ribut on.

ol the scars of theumatic fever Resrdural mBammatory cell collections
e not seen
Fxaminanon of the coronary arteries frequently reveals moderate to

advanced degrees of artenosclerosts endartenius or thrombotic occlu
swon

68 Twrarct or THE Myocarmity —~An mifaret of the heart may be
either a focal and microscopic or 1 masstve leston fe ading to thinmng
of the ventricular wall aneurvsmal bulging or eten to rupture

The size and number of infarces are dependent upon the degree and
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distributton of coronary artertosclerosis and upon other factors which
m1y nduce coronary msufficiency

Pulmonary embolism severe acute inema prolonged traumatic
shoch and cubon monoxide poisoning may result m myocredil
1schemia by reducing coronary flow or the nutrition of the myocardum
to the point where infarctton may ensue Hypertropied hearts e ptt
ticularly vulnerable to reductions 1n effecuse coronary flow Certan
valvular defects especinlly 1ortic stenosis and msufficrency, when asso-
crated with severe prolonged disturbnces m cardric rate nd rhsthm
m1y leid to myocardial 1schemit and facal necioss i the tbsence of
coronary obstruction Such lesions may be focal and disseminated Most
mfarets that aterict notwce ate masstve wd follow coronary arternl
occlusion Areas of the myocardium least supplied with collateral chan
nels e particularly vulnerable to coronary mnsufficiency

Most farcts of the heart are found n the left ventricle m ats
terior nd apical portion somewhat less often m the basal portion of
the posterior wall or in the median portion Not infrequently two or
more of these sites e ivolved There 1s 1 lugh incidence of occlusion
either by 2 thrombus or by extreme stenosts 1n the antertor descending
brinch of the left coronry the right coronary or the circumflex branch
of the left coronary The underlying disese 15 usually artertosclerosis
mirequently syphilitic 1ortitis at the root of the aort1 A rare cause of
infrrction 1s occlusion by embolism

In ntarcts of the nterior wall of the left ventricle the anterior part
of the mterventricular septum and the 1pex we frequently mcluded
Tlus arca corresponds to the distribution of the nterior descending
branch of the left coronary artery The posterior portion of the septum
15 often immvolved 1 mfarction of the cotresponding wall of the left
ventricle ciused usunlly by obstruction of the right coronary artery
Infarctton of the more median part of the lett ventriculr wall results
from closure of the arcumflex branch of the lelt coronary artery 1he
right ventricle and the w1 wre rarely the seat of mfarction Muluple
wnfarcts recent or healed or combinauons of both 1n the sune wel
re not unconimon

Tor dignosts multiple scctions not more than 1 centimeter 1n thick
ness should be made transversely or sagieally chrough the myocardim
of the ventricles Another requusite 1s detuled examumtion of the
cotonry rteries (Chapter 1v)

Infarcts may be recent (acute fresh hemorrhtgic nccrotic subrcute)
orold (healed ncient orgamized) An mfaree may be recogmzed by ll:
color and consistency Dark red with yellowish mottiing 15 the usut
coloring of fresh mfrcts The tissue 15 softer than normal so that not
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infrequently the area insolsed apperrs sunken when secn (t{nm l:m
eprcardual smface 18 appearce 1anes with it age Weeks after the
onset 1 presens 1 1wtled grayshind or yelfowmish ppeatance the
former dur 1o COMMECIE ussie proliferavion the 1atter so fatty changes

Fealed miarts are readuly seen if they evtend to e endocardnm
They appent 2 shehdly depressed stam white o gripsh vhie sews of
saryi,, size Hetled mbiras gn contrist o fresh infarcts ofien hulye
bave the (prewrdiad surlace with of without 1 localized puch of
adherent pericasdim Those occuriing, 1 the postersot wall of the left
senricle may be el overloohed beaause they wsuithy he bedwnd
the postenior tealles of the il vlie ot ats papilary museles Oced
sanglls @ heried farct 15 situted i the will of e sentmcle be

t ten thie tea surlaces and 15 detceted only by wansierse of sagiteat
sections

The size of the wiarct may sary from 2 barely upible si7e to one
1hat 15 I} centmneters or sore m wmaamum width The Jesion may
oF wy nar twwalie the pericardim o1 endor irhum where 1t w9y set
up atfier 1 Incalued of diffuse Glwinows tecuan 1 mn be ofloned
by adhesne pericardivs or on the endocirdium  there may he 1
thrambus 45 2 rule the it pentricalar thrombns o5 seer 1 the Jft
sentricle When ufarction has extended comple el through die inter

rentercular septurn 1 Myl thrombus @y dsu be Tound n the nght
tengrt e

The fstotogical findinygs depend upon the o ¢ of e mfaret In the
rhy stages mterstitnl edemta congestion of smal! blead Aepels
phnoss of nudler some loss of crosy stranons and netross of aiscle
Gibnrs e comiant Tlus s Lotlowed by comy lete necroers of the msele
cells extray 1satson of red Mood cells and patymorphonualear Jeuco-
e whioanon Phagacytoss of necone rely 2 @ auddeor efements

tsseen earhy tad facty metan 1o | Fot s bec s appivent w the neeroye
and depencrued fibers Tle s copela

" sar Biccomes hiomegctious derse
deepls conmoptulic and loses cross szt tian 1 the wmneditte vicunty

fre uenthy thae e pooks of deeply hasoph
Blaned 1o b nidleaproiew de rat Yrom the
Prohferation 15 uswllv cnrs,

dunmution 1

he maternl generily
deadt cells Tibrablusue
) ras bs the secontt weeh, ind tiere 53
I ‘“xlw mlu;nm;mrv Tespanse  lthowh comuies e
maysullle e 1y dhe dhard ar foy,
il week arcas of fit
- throsts
: ‘mx",‘: and gre wgerspersed by nichly wasculanired gy anglition
“ n
:ﬂ sut‘! Al 1;\c third or fourth moml; Tepar and searrin,, saagly n‘
mplete (Fzg, 28y Ouesionally o X o
2 nly e presy g
oy enee of Bood g
chusers of wnacropliages snapests a lormer nf wet o ove 5\1); ('")l
&)
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cfication may appear 1n the mnfarcted area or mn the overlymg throm
bus

69 ANEURYSMAL DILATATION OF THE HFART (aneurysm of the heart,
cardinc aneurysm) usnally occurs 1 the wall of the left ventride
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Fic 29 Healed mfarct of myocirdium [ he necrotic mu cle has been 1¢
plhced by fibrous tissue which ramifics nicgularly In places it encloses groups
of lning muscle bundles The cir ussue 15 reluncely acellular but sull con
tans numerous thim walled blood channe!l  Ncte the luss of bundle outhnes

Aneurysms vary mn size from 1 few centmeters to such 1s imohve half
of 1 ventricle A thrombus 1s often ndherent 1o 1ts wall and may pw
ually or even completely fill the pouch In many instances however the
lining 1s white smooth or corrugated and ghstenung Pericudial adhe
sions often form

Macroscopcally, the wall of the aneurysm usunlly consists of dense
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scar tis ue Occasonilly bands of partially presersed muscle fibers m1y
be seen The endocardsum 1 often thickened

70 RupTure oF TIF M30CARPILA STONTANFOUS —From 2 to % per
cent of i cases of myocardial nfarcts both recent ar
A cwdic aneurysn 15 occasion dly
2 gumma

Tauptures usuilly occur 1n the antenor or postenor wall of the Yt
sentricle \fore tately other chambers the utenentricular septum or
a papillary muscle may mpture \s a rule the sie of mpture 15 0 the
center of a recent infarct and wsunlly ocours dunng she endy stages
after onset Less frequendy rupture of a healed nfarct with or with
out superimposed fresh infaretion 1s scen The tear may sary length
and width from a few millimeters 1o seaeral centumeters Na character
wsuc appearance 1s shown by the hine of rupture Some are ragged and
wrregulr resemblimg traumatc ruptures same cdenly eut and regular
like metsed wounds and others pursue a tortuous course through the
heart wall with small esternal and mternal openings

Histologieathy the lesion in nost tases presents a tentral aren of
hemorrhage and necrosts in the center of which a lnear tear may be

nd old rupture
the site of rupture and rarely

seen

71 EntarcruenT of THE HEART 15 one of the commanest abnormah
ues Since the chnel entenon 15 the waight 1 15 essenial 1o hnow the
normal viriation There 15 a definite correlauon between heart weight
and body weight The weight of the heart increases wih body ne | e
wrespectine of age The average weight of the adult mate hears 15 300
grams and of the female 200 grams The accompanying revised table
may be used as a gude In determiming the weight care should be
taken to remove clots from the chambers and to note whether or not
the orta 15 included

Enlargement of the heart may be due 10 hy pertrophy of muscle or
dilatation of chambers or more commonly to a combination of both
A hapertrophied hieart may dilate yet gross and microscopic examiny
uu.l‘: ;‘n w reseal no evidence of other msoardial disease
- :nt;\:u;‘?:\l;. ‘ct:lr:;;\:)n causes of hypertrophy are artenal hyperten

wities However there are instances when th
heart waght 15 not ancreased 1n these <ondstons Other Jess fre ¥
wses e tenal hypertenston  chromic puimen ! o
chiectasis emphy r Y aSease (bron
pinsema with chrome nters <t freumonitis and it
costs) myocardial infarets congemtal cardia o

¢ anomalies severe an,
emia
B L Soth Amencen Heart Jo rnal p % Ocrober 197
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NORMAL WLIGHT O1 TIL HIART

(Mile and Female)

Pounds
M T
10, 90
110 935
115 100
120 100
12, 110
130 115
135 120
110 125
115 130
150 135
155 110
160 115
165 1,0
170 155
175 160
180 165
185 170
190 175
195 180
200 185

190
195

Body Weight

Kilozruns

M

86

T

10
13
15
17
50
52
51
56
58
60
63
65
68
70
72
71
77
79
81
83
86
88

Mimmum MAverage Moxumum
Gm Gm Gm

M r M F M ¥
165 135 | 205 162 } 241 193
173 143 | 215 171 | 253 2m
181 150 ) 225 180 | 26f 215
190 158 | 235 189 | 276 226
198 165 | 21% 198 | 287 237
206 172 | 2.5 207 | 299 218
213 180 265 215 30 2.9
221 188 | 274 225 | 322 268
220 195 | 281 231 | 333 2V
237 203 | 2901 214 | 315 2%
215 211 | 301 253 i 356 200
2.3 219 ] 313 262 | 368 304
1 225 | 323 272 | 370 3I3
268 233 | 393 282 | 371 322
280 210 | 313 288 W2 950
288 217 353 297 | 375 337
206 25 | 363 306 | 982 313
304 283 ] 373 %15 ] 92 350
312 301 | 382 32f ) 102 356
320 309 | 392 333 | 412 %61

317 312 366

325 351 371

and hyperthyrowdism Among the rare ctiological fxctors re deformi
ties of the thorix especnlly kyphoscoliosis glycopen storige disease
wrteriovenous communtc wons  (congenital or acquired) myxedim?
bertberr hemochromatosts and rdiopathic myocarditis

n about 10 to 20 percent of hypertrophied hearts the ctiology m1y
not be determunible A certun proportion of these however present
coronary arteriosclerosts with patchy fibrosis or healed nfarcts 1 the
myocardium  One group mny present endocardiil fibrosis i plaques
with or without overlying mural thrombi others are the seat of various

on

types of deg

ation or



o
DISEASES OF THE MYOCARDIUM 2

72 FIATTRIROPIN OF THE Ahocarowys ~The myocarditim is usually
fiem and dark reddish brown Most hypertrophied hearts show some
dilatanon Hypertrophy 1s frequently Bmuted to one chamber partict
larly the left ventricle or two may be imsolied 15 1 maral sienosis
with left atrl and night veatncuhw hypestroply The enture heart
however often picuapates

The weight and relitne sizes of the chambers should 1lwavs be
noted This may be done by compring the suzes of the atriy and ven
wsacles The thuckness of the ventricle walls at the base at the midpomt
between apex and murd nog on the left side and apex and pulmontry
\ilhe on the Tght side snd Gnally at the apes should be recorded
Erroneous figures are apt to be obtained 1f the papillary muscles and
columnae carneae are mcluded 1n the measurements

Hustologeally the prsnapal finding 1s hypertrophy of musde fibers
without weree 1n pumber The change 1s espeaally notceable in the
micreased ayerage transverse drameter of the muscle cells There 15 1lso
some mncrense wn the length of the fibers duc 10 incrense 1 sarcopl sm
as well as mvofibuils The nucler are enfarged with blunt ends and may
be hyperchromauc, There 15 an inadequate eapiiary blood supply to
the kypertrophied ryocardial fliers becanse of talure of she capsllanies
o wcrease 0 number proportionately

1 the hypertrophy 15 due to intrinsic disease evidences of myocardial
damage exther d

of y are Pawchy
fibrosts or ealed infarets may sephace muscle usime: Other hearts mny

show pernascular scarnng with of without tesidual cell collections or
more rarely duffuse fidrous changes representing the end stage of an
witimmatory precess Idiopathic (solited) myocarditis 18 an cxample

of hyperirophy Tesudung from the tesponse of the heart to diffuse in
flammation

4% Duarsmion of e \hocaxniust —When dilatauen 1s predoms
nant the hearnt presents a Jlobod Iorm The muscle s flablhy the
chambers entarged There 15 fattenng of the papitlary muscles and
rabeculae cameae of the ventrides and of the pectinate muscles when
the atnia are ivohed

Microscapreally there are varous types of degeneration nflamma
vor at focd aecro 13 dependin® npon the cause An ymportant i
nosuc featare of dilatanion is the TONSPICUOS Appiarnce of the mzcg
crfated dhses especially i the muscle fibers near the endoerrdinm '

T4 GRANULOVATA OF THE M ucarGius 1
NFFCTIOUS —a k
the myocardm 15 rarely mohved (Cliapter 133y s



246 CRITFRIA FOR I ATHOLOCTCAL DIACNOSIS

b Tubereuloss 1s rue It 15 most ficquently encountered s micro-
scopic miliiry tubercles ssocrted with generalized nuliry tuberc
losts 01 1s n extension from tubaculous medristinal lvph nodes In
tuberculous puricarditis: the mflunmation may sometimes spicd to the
myocirdium Rarcly nodul e tuberculomata form and many sunule
summatt Tuberculosis of the myocardmum ¢ be drignosed wich cer
tunty only 1f tubuicle bacdl ne demonstrited

¢ Acunomycosis usuddly occuts 1s an extension from the meding
tmum or lun, \asses of giulomatous tssue e customanly found
m the pericawrdnl sw  although smaller lesions miy only be seen
micioscopically The riy fungus 1s usually demonstrible

d Sucodosis A disense of unknown origin chuncterized by pseudo-
tubereulous granulomat: may mvolve the myocudum with ypial
mtersuttl o it ilsccul u lesions

75 Parssiic Lrstons or Tir Myor srpiuv =1 Although rare echn
notoceus cysts miv be visible grossly They mav be muluple in the
septum or loded between columnie eirnee

b Cysticticosts (Taenit solium) 1s rare when present Irvae may be
found mn the myocairdium
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c. Infrequently myocardial granulomata may be encountered 1n
h hematog! of the oya may produce
schistosomal  tubercles of miliary size

d Trchiosss m severc cases may nduce myocrdial lesions 1t does
not produce changes w the heart muscle that are visible to the niked
eve While the lanae of the Trichunella spiralis almost neser develop
1 the myocardimm . they 1w produce 1 esion i windh the heart s
dilated and soft The awscle may appear pade brown and show areas
of fatty change

Uscrascopuic exanunation (Fig 30) mny reveal loss of eross striations
et sarcoplasm and various regressne nuclear changes in the muscle
fibers In wddition there my be diffuse mfiltranon by polymerpho-
nuclear feucorytes md plasma cells md 10 some cases by eostnaphides.
Yhe parasites although ismily indetectable may be demonstrated
fullowin, digestion of a fresh specmen

e Frypanosoma cua (Chagas disetse) ~The protosoans lodge m
the muscle producm, necross and reacine wllannminon m e inter
sutrum (Fig 31y

£ Plasmodiumn usually frloparum rarely vivax WAy 0 severe £ases

B
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produce capillary thrombr with ischemic changes m the muscle The
pirmsites e vsible with the agglutineed erythrocites n the myo-
crdinl epillaries (Tig 82)

1
N Vot - ’l.

Jie 32 Myocwdmm m b (Eilapaan) ovibiong Lght edons

tes phunn ¢ Uk oang Amt el v
merese i mterstitnl «dl haw s
nﬁfc‘ms) with parnized asthiogtes aey ‘m;: cpiilmies amd venules
(Courtesy of Amed Torces Institute of Tathology)
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ng
oceur 1n the myocardiun (Frg 33) produang

ma
7 Toroplasmoss may s n cosmpphtlic 1nd Jeucoestic o
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Fro$3 Satefor § il mt Nopkammsi eniuing £ucal nccros

oot by e # ¢1 fes an L polyauclear nentropind ¢ lkubacyres
Srer | s 33 smier nual ablitiae {41 ma celis may be seen (Couttesy of
\ nod Fon s In it iie of Pathology)

h Heterophyes o1a 1n rare tnstances may be found 1 the valves and
myotardiom

1 Sarcocystis @ parasitic fungus infectton of hogs and cattle may
occur 1 man producng microscopre ¢ysts 1 the myocardimm

3 Sarcospondin common in Jower ammal  may occur 1 man witl
demonstrable lodgment of che parasites in the myoturdim

k Strongyloides larvae may be found in severe €ascs in the myo
cardium

76 Hrwocrronatoss Miyocardial imvelvement may be foral ¢
Wiffwse Wk the Jasier moderate cardiae hvpertraphy 1s usunlly foune
Murocapic lestons van from moderate perinuclear deposits of heme
s 1o toeal degeneratne lestons wih prgmentttion nd searnin
Micraphaes laden with wwon pigment tre {found m the TRICYOM 0P
sean Chloficaon way necur 2 focid patern The musle Gl
it he norml n sze or extubit nuelerr and musele Inpertropt

¢ fur Frarr o Hvirmmsromssy (tharotovic heart thyre
heut byperthyroud heary) ~Some indisaduals dymg with chnical e
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dences of hyperthyroiism present shight or moderte enlargement of
the lieart without obvious c1use Focal necroses diffuse degencratne
changes stmilar to those 1 diphtherta varmble types of cellular mfl
uation especially lymphocytic and patchy hyaline transformation e
unong the lesions which have been described These changes how
ever are not specific

78 Tur Hrart 1N Misrpema  (myxedema heart hypothyroud
heart) —Because of adequate necropstes the critern for the diagnosis
of myxedemn hewt are not estblished No special features either
£10ss or mucroscopic have been recogmzed Hypertrophy with or
without dilatation 15 usually deseribed s well ns hydropericardinm
Coronary 1rtertosclerosts of moderate or advinced degree 1s mn tlntost
constant finding The findings vary with the severity of minedema
Edemn of the epieardial 1t 2s common Interstitinl edemn and myvo
matous change of the myocardium s less frequent Degenerition of
muscle fibers and nudear changes may be seen occrstonally Intensne
rephicument fibrosis of the myocardinm 1s not infrequent

79 Tur Heart v ViTamn B Drricieney  (beribers heart) —
Changes 1n the heart m vitwmn B deficiency diseases such s bertben
are rarely found at necropsy There may be both hypertrophy and
dilataton particularly of the nght side The pulimonary artery 1s mark
edly dilated nd engorged ns are the vene ¢ e

Instologically the myocardium may show no changes or the myo
cardinl fibers my present v mous degrees of hydrope degenertion
Loungttudinal and cross strittions m1y remun Interstinl edemn con
gestton hemorrhige ind swclling of the connective tissue may be
present These changes howeser are not spectfic

80 Nrort Asws oF Tir My oc kg —Primary tumors are rare The
bergn tumors which may occur re fibromn ingioma leromiom
myxom1 and rhabdomyomz The Inst 15 of congenitil ongm Meta
static ciranomt and sawrcom espectilly melimoma  although rare
are of interest as re the tumor o1 tumor hike lesions of the anterior
medrstinum or thyimus that nfiltrate the pericairdium and penctrate

the heart wall

81 Injury or THr Miyocirowns —Blunt force mjpuries of the heart
are produced by crushing and contuston by tearing by bursting 1s 2
result of pressure from within by Ihcerwons due to broken bones

and by terng of cardine attachments
a4 Crushimg wnjaries e produced by an extreme gride of violence
g
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which shatters the chest wall and communutes the exrdiac muscle In
children and adolescents the ribs are clastic and extreme compression
of the chest my oceur with few frictures

A severe force may fracture the sternum and nibs inflicting a contu
sion directly on the night ventticdle or w mav force the heart agunst
the thoraaic vertebrae brsing the Jeft sentncle  The violence pre
duaing cardiac contusion 1 usually Juhal wnd the vicum dies i a
few mrnutes of assoctated wtgurics i other orgins varely of Whe cardine
myury e« il The contusion 1n the myocardrum appears as a dark red
extray isatton of blood of varying size and shape and also 25 a dark req
hemorrhage 1n the adpcent epicardium AMieroscopreally there are

numerous red blood cells between the muscle fibers and 11 the subendo
cardial ussues

b Tearmg of cardsac muscle may be caused by an extreme grade of
trauma which crushes and exeris o tangential force on the hody of the
heart Less severe distoruon of the heart may produce a complete
transierse tew of one of the papiilary muscles 1 the left ventricle
It mav cwuse a long than shallow cliptical endocarhal tear of the
wall of the right atrum about a cenumeter hore the septal poruon
of the tricuspid valve and parallel 10 4 The pauent may Ive a fen
dass with this btter mpury and sometumes develops a small thrembus

¢ Bursting rapeures of the heart are the esult of a severe grade of
violence apphied to the chest which canses a rrse of ntracardiae &
sure followed by perforatton of the cardrae wall Moyt of thes, P
forations are ovoud or seellate and of varying se imolvin lhec e
or wid poruon of the T bt ventrcle fess frequemly o : b
left sentnrle or the atrip gy e the
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d The heart may be lacerated by It weture of the stermun producin,
an ovoud e 1n the middle of the right venttcle or by b Irctores
which cause stellate leeruions milogous o the lcertions m the
pericardm

e Tearng of the cardiac atlachments follows severe mjury to the
chiest wall which canses downward tiaction on the heart The rrtr
my be putidly or completely toin trinsversely 1 the seending por
tton hut the other Tirge vessels are not so frequently mvohed Cses
occur 1 which all cardinc attachments ue severed and the percr
duzm md drphragm are torn so that the heut s upped may ad
is Joosc 1n the chest or 1n the 1bdomen Sometimes the violence canses
downwud traction on the Iner tearmng the mlerior vent ctva mstde
the pericardinl sac parually or completely 2 transverse direction

The princple cwse of deth with these blunt force mjuries of the
heart s hemorihnge wto the penicardinl ste and cuwdiac timpontde
il the perreudium s ntact Hemorrhage occs_into one or both
thorrcte cuvines of the perscardium s torn with®icath from loss of
blood Other [t complicitions are rire

Penetrating wounds of the wnyocerdiem —Penctrims wounds of
the heart are produced by musstics and knrves or other sharp pomted
nstruments It 1s necessary to lacate 1 wound of entrance on the sur
Fice of the body 1 ordet to mke 1 ditynosts of erther 1 stib nound
or hullet wouud of the lreart If the penctravton myures the perictr
dium and myocirdmum without producing an openmg which com
municites with one or both pleuril cavities hemorihige mto the pen
cardinm accurs ind death results from timponnde of the heart I the
openng, ¢iuses the pertcudinl s to commumete wih either plenral
caty, derth 1s more gradud and 1s caused by loss of blood In some
cases 10 cute suppurtuve perieardits my be 1 D complication
Rarely wounds of the left ventricle mv not produce an imniedte
hemorrhage or mlfection but may gne rise to 1 blind merwcrdine
thrombus on the endoc udnl surfice Some wounds of the heart wy
heal and bullets or broken Amife blades my be found m the nyocrr
dium enclosed 12 1 fibrous cipsule

82 TaT Easorsss ss usally the result of injury to fat ussue espe
anlly fracture of the long, bones Embols may rewch the heart on the
arterial side of the arculition m lrge numbers after bem, farced
through the pulmonary cxpilluies Straak Like hemorrhiges e Tound
1 the subendocardil Inyer or m the nmvocardiunm some of them hay

cllowish white center

g Vsl y
j fat emboli 1ppear 15 ovord globules n the nter

Histoloseally
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83 Aw Exmonsss rav aceur after surgred operiuons espeaithy
sperasions on e vens of the neck o Alter mpeetion of art it the
uterus ot other body avrues 1o some cases death s sudden nd ur
may distend the n bt semtricle pulmonars arterses and the venae
e In other mstances the hlaad mae be frothh Qcowomlly s
seaches the Wi side of the heart thirough the puhmonany oreutation
A mav ener e Carony Trteres

The Qi noss at vecropss depends on earefal techmque The
steyoum s {reed fron the mediastauy fram belas, wpwasd 25 §1s 18
the second 1ib ob cachi stde o that the v s at the Hise of the neck
may not bt cur The pesseardnm o< Roaded with water and the hent
15 submerged 1 site Opemings ase wede 1 both vemncles 1€ e s
present 1t bubbles threugh the water C e trust be 1iken 1o deterimne
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if the gns inside the heart 1s ur and not the gases of decomposition a
determinntion wlich for the most part must be made from the history
of the c1se and from the other findimgs 1t necropsy

84 Porsoning may be acadental homicdal or smadal Many
poisons affect the heart 1s part of their general action on the body
Potassium chlorate mtiobenzene or amline form methemoglobin 1nd
the heart 1s unged 1 dark purphsh brown The prolonged action of
phosphorus mseme and other tonic substinces produces diffuse fay
changes 1 the myocardium: sometnmes with small hemorrhages in the
muscle aind subendocudil lnyer of the septum of the left ventricle

Carbon maonozide potsorung 1s eithier weute or delryed In the 2cute
cases the heart has a cherry red color due to carboxyhemoglobin In
the del wed crrbon monoxide deths the victim sursives the smmeds
1te effects of the porsoning but fuls to recover from the results of the
severe il anovemtn The patient may die twenty four hours or more
after exposure when 1l the crwbon monovide has been elminited
from the red blood cells and the blood and tissues hase returned to
therr nornal hue At necropsy lestons referable to monemn are found
m the myvocudium  especiilly m the distal ends ol the papllry
muscles where the mvacudinl circulation 1s not 1s cfficient as ebe
where (Tigs 3> H6) On longitudmal section of the prpilary muscle

carbon monoxide poisaming Tow pawer view of papulary
psts and hemort fige m mu cte

Fe s Dedned
muscle showIng anoXemic necro
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B .6 Delaved carban monoxiie p womne Higher pot et view showing

a \e uc nceross v 1h leucontic nfiltrat on and hemort
normal 1myocard vey

age contrarted with
roughly circular dark red scattered hemorrhages about 1 millimeter
diameter may be present neat the up In other cases darkred and
fipht red striations radhate out from the tendinous nsertion wto the
mocardium formmg a thistle shaped area about 15 millimeters an

diameter

Hustologte examination reveals that the smaller blood sessels are
markedly distended and contan normal red blood eells laked erythro-
«ies or haaline thrombt Sometimes  hemorrhages may occur m be
tween the muscle fibers and these fibers m places myy be swollen
lic without and with degt A nucler showm,,
auophy or necrosts  polvmorphonudlear leucocvtes my mblirate the
edges of such foct In rare mstances the myocardium may be generally
permetted with hemorthagic wreas espeialiy newr the pencardium
md endoctrdim hustologieally the lesions re as described above
Becune of the myacudil degenerstion due ' moxemia  myra)

thrombi mm form i the left ventricle and may cavse infarcts i some
of the other organs
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DISFASES OF THL CONDUCTION SYSTIM

THE SNOATRIAL AND ATRIOVIATRICULAR NODLS THE
ATRIOVENTRICULAR BUNDLL (BUNDLL or His)
BUMDLE BRANCHES AN\D IURRINJE HPERS

Psiorocic evidence mdicates that certam structures 1 the heart
consumte 2 conduction systew These are the swontrial node (5 A
sode) the atrioventncular bundle (A V bundle bundle of Hiy) the
bundle branches and the Purhinge fibers With the exception of the
5 A\ node these structures are dissectable® {Figs 37 39
Hustologieally the A V node bundle and bundle branches have
certain ifferenuaung characiensiics common 10 afl these structures
and certain further characteristics pertainm,, to each part of the system
Al these structures are dufferentiated by (1) the endothel ined
sheath  (2) the lesser number of mofibrils and (3 the merease in
elustic tissie The node 1s further differentiwted by s retsculated struc
ture and the small si7e of 1ts fivers The 1nter diractensuc pertans 1o
the Lundle as well The left branch 1s characterized by the large sue
of s fibers (Purkime fibers) m the distal four fifths and the sharp
reticular component of the basement membrane The right hundic
branch hs no further diffierentiating charactensucs The § A node 1s
characterized by the smll size of us fibers and the relaunely lare
unount of callicnous filers Wath advanang age Al of thesc struc
turcs show an wicrease in collagen fibers 1n elastic ussue 1 [ and
w density of retculum
\ quilitanne method for the histopathologie study of the \ \
wd bundle and bundle branches has bheen described ##* For the quan
ntune determimauon of changes serial sections are required Ronune
studs requires only hematoxyhn eosin stain supplemented f neces
sary by elastic ussue~Van € seson s stans {fiz 30)
There 15 ot abw s a cotreluon Lerween chimen] disturbances
conduction and pathologic findin s The re wson for this 1s not known
The following chan es re descrabed
I W dranand M Lev ¢ ult 486319,
M Les ] Witian antE £ Fudwen 4 ) nes of Path logys 3191

o9,
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85 DrcrNeraTivF Claners ire the most frequent lesions found  [he
right branch 1nd the antenor subdivision of the left branch ave chuefly
affected because they have 1 common blood supply

The underlying lesions leadin, to degeneration of the conduction
tissue are (1) recent or old infircts of the interventricular septum
(2) severe coronary sclerosis nd (3) pressure from expanding lestons
such as calafic deposits especially in the mterventricuhr septum

neoplasms mnd gummata
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a Changes secondary 1o vascular disease are those resulung from
reducuon or interruption of blood supply The end resuft m enther case
15 fibrosts or calafication  The vessel most often ffected 15 the anterion
descendung tunus of the left cotomary artery  The conduction sstem
may show advanced fibrosis without other myocardind change -nd
without occlusion of an artery

b Changes secondar 30 pressure result from expanbing lesions such
s alafic deposns gummta and neophums . The calonm mass w
frequently toc ted at the base of the anterior leaflet of the mitral valve
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lic 39 1hotomicrograph showmy, A V bundie md vight and left bundie
tranches hemotovyhin eosin stamn \20 B mdc:.c b:x afe RE right bup ‘(Ic
branch LB left bundle brinch e ndl’é KB mght b
Note the fobulated spice through which the lundle 1
hranches course
(Courtesy of M Tev ] Widrin R xnrm‘u) ’ "

orn tht roric vilve d may extend into the sntery eutricular septunt
at the junction of the membranous wnd musenlar poruons Gummatt
1nd neoplisms Likewsse my be found in approsuntedy the sane site

Hustolozically the chnges 1 the ussue depend upon the underlvin,
lestons Thus m 2 myocardinl mfaret there may be widespread destruc
uion of the bundle tissue In expainding lesions the conduction nssue
m1y be mcorporated 1 the lesion 1tscdf or affected by radiaun, s
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ussue Degenerition way oceut when any adjcent expanding lesion
exerts pressure on the conduction tissue Above and belaw the sie of
the fesion the bundle and its branches may be normni

46 [INFLAMMATORY LEstons ~a Riteumatic ferer —Lesions in the con
ducuon system are frequently encountered m the acute phase of this
disense Frstologically 1n acune cases there miy be i acamulation of
tymphorytes with a few plasm cells and tustocytes Sometimes there
m1y be numbers of polymorphonuclerr lencocytes Edema 1s occsion
ally scen nd the amount of efaste tssue 15 requently werewed par
ticularly i active cases of lon,, duraton Rarely Aschofi bodies (kg
40) may be demonstrated 1n the bundle

/

. <.
‘n 10 €5 wssecnon o
o atefeer s bow poy

red
10 £ 200 7 br ted b dls e

Th ne ol con tuenon s e {rom

@ ase of actve
ok €5 10 ederna
e injeaied

1 ot graph sh 1 s Aschoff 1
he 13 e} lood vessels 4 or
Th
e vascular lesions are similar to those 8CCuInInNg 1n the co
TONA!
?\up(er V) In the majority the mlm’:;(
e g chomgen ye Z;uc c;mngc; l{ollo“c(( by musculoelas
ses show dileed
winch are thy V; e el tcs
BN ::Sncd Vascular chan es are more ml:plcuuus 50“[\3 o
Stte ones A frequent form of 1nflammay e
101 oceurs 1n
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the collhgenous extenston of the septum fibrosum A distinet merease
mvascularity s well as i inflammatory cells tikes place These lesions
m1y be contiguous to those 1n the root of the torta or the ring of the
aortic valve In mmactive cases fibrotic lestons nry occur

b $yplulis mvolves the conduction system mn the form of (I) a
gummn located m the mterventricular system  (2) diffuse gummatous
myocarditis or (3) 1scar The continuity of the conduction system may
be interrupted by the gummatous mss

¢ In bactenial endocarditis both acute and subrcute there may be
extension of the mflimmatory process from the valves usually the
tortic into the ventricular septum Lymphocytes and 1 few polymor
phonuclear leucocytes are found together with destruction and necrosis
of the area affected Healing with subsequent caloficanon may take
place

d Indiphtheria the conduction system m1y be myrded by lympho
cytes wnd eostnophiles These collections tend to be pernascular and
may be so extenstve 1s to disrupt the continuty of the bundle The
muscle 1s edematous ind where not replaced by cellular elements 15
swollen grinular and stuns poorly

87 ConcenITAL Lesions —Although congenutal heart block partial
or complete his been frequently reported chinically few cases hue
been studied rdequately ¢ necropsy Where tlus has been done tbsence
of or disruption in continuuty or extensive fibrosis of the conduction
system has been found Lesions have been reported associated with
aortic stenosts and xtrestr and with defects of the ventricular septum
In the Iatter case howeser the bundle m1y be umnterrupted as 1t
follows 2 ctreuttous course around the pertphery of the defect

88 Nrorrasus when primary cause heart block more often than
metastatic lestons Together they make up 1 smill fraction of the cises
Atrial glomatt and lymphango endotheliomata are the ypes of
primary lesions which have been described



CHATTER VU
DIST ASES OF THL CNDOCARDIUM AND VALVES

Favoc wmns refers to (e inflammatory changes of the himng of the
salves and cariac chambers wineh may be the tesult of esther «
baserial agent of a sysemic duease (theumatic fever systenuc dupus
erythematosus) ot due ta factars yet wiknown

The diagnosis of bacterial endocarditts should include the catsatine
bacterral agent In bacterial endotanbitis MicCTo-0TEANIsMS can usually
be found 1w speads from vegetations on the \lves ot wural endo
cardium  The diagnosss should include antemortem and postmorten
bactersologietl as well as histological findings

89 Act e Bacterian EnpocaRprmis (nfecuse vegetatve ulcerative)
~The bacterta usually responsible 1re the hemolytc streptococar pneu
mororcr and Staphylococtus avreus The gonotoccus memmgocueoas
Baallus procyaneus  Friedlanders bacitlus
Esclertddua coli are occasionally found

Vegetauons are generally large and exuberint but may be small and
flat occasionally inconspscupus and difficult 1o recogmize espeesally f
locaud on th tentrculwr aspect of the atniovennicular valies fhe
\egeiations are usually gray somenmes green or red soft and frizble
The vepetations are most often superimposed upon a presionsly dis
eased ar con_gntally deformed valie although some may occur on 3
normal valve The left side of the heart 15 more frequently mvohed
thin the night Lireration 1s 4 commion feature as re also anenrvsms
of the leatlets and of the simwes of Valsabva Perforanon of the teflets
or (;fdlhe nterrentnicular septum and other segments of the heart wail
andg 'S
form wcute thun in the subacyge

Spullum tunus and

. \JI('rl)xr?leH; {Fig 41) the vegetations consist of fibrin enmeshing
usi‘ enthronytes many baektra often 1 colanics blood plueles
‘(m pohvmorphonyclear leucochies Fragments of vahe substance
o n
:.o‘\‘\u:,,‘;anmg ]d(gr(rs of necxpurs are often ificorporated and may leL
eet with specizl yams Large  eloy
agated mononuclear celf

. €lls ma

cen arranged at mght angles o the injured surface forming a !:;::
2063
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Fre # Aeute bttt endocardins of mo 0 vahe duc to hanobiue
streptacaccus The swollen leaflet s neaiotc m piace and 1 heads mfifoated
Iy fragmented pulymorphonudaar lencocvtes The endothelnl eunfaces are
ulcorted imd partly covaed by suifice growth of darkly stamng bictenal
colonies

prlisade There 1s often purulent infiltrition at the base of the lesion
with widespread necrosis and ulceraion Healtng an untrented cases
1s generilly mimimal but my be seen 1 the base of the vegetaions In
cises that have recerved antibioties there 1s 2 disunet tendency to par
t1l hething with acinve proliferition of mononuclear cells fibroblasts
hylinzed connective tssue nd even foa of cilafication Complete
heding may occur (see pary,raph on Hegled stage of Subacute Bac
terial Mndocardatis)

90 Sunscurr Baemiriv InpocarniTis (endocardius lenta subreute
or chronic mlectne endocarditis) ~ Actize stame (with bicterenu) ~
\ non hemolytic streptococcus (Streprococcus virid ins) 15 the most com
mon etiologicil agent Other o1, wisms anclude  enterococcus gono
coccus Hemoplulus flucaz e pucumococcus Brucellv group diph
theroids and the anthrix brallus Higher bactern yeasts or Tungt
Acunomyces bovis Histoplsmn capsulitum 1nd Streptabaallus momnt
Uformis hve been reported Mined infections occrsionully coesist

Valvular deformities due to rheumatre fever are frequent precursors
An active rheumatic leston 1s often present simultaneously espeenlly
m younger persons Congentt i momlies particulrly icuspid sorec
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cahe wnd scleratic vahes taehuding occ 1stonally those duc 1o $ypinhs
may p(C exist

The segetations are manly Yorued on the valve sutfaces but may be
present on the panetal endocardium espeaially that of the lelt atrmum
and the upper portion of the feft ventricular 1spect of the mten cmr’;c\l
lar septum The Jeft side of the hewtas preponderandy mvolied The
Vegertions may exiend on and even wlcerate through the mterven
tricular septum ot spread atong the chordae tendmeac ind papiilary
wuscles The v, etatsons my be discrete or confluent 11t ad granulir
or occastanally very large polypost green ot yadlow [nable or firm
The sinuses of Valstha e rarely penurued wd follaned by pen
cardites Lercardius assoctated with uremia or that due to rheumauc
fever may be present

Microscoprcally (Fips 12 13) the ve,etations consist prinaipally of
phateler thromby contunine colorues of Hicterr on wnd ner the sur
face usvally covtred by n sheet of fbnn contanm, fow pelumarptio-
nuclear feucocytes nd red blood cells Large multnucleed cells fre
quently vacuolated or elongated mononuciear cells at night angles to
(he surface way occur at the bise and mfiltrite the substance of the
wabves These cells may contamn large numbers of biciensa Remnants
ol valie substance 1n varyng, stages of necrosis are frequentlv noted
Cranuiwon tissae may occur at yinous levels bencatl the vegetasons
Thcre may b partial or complete orguurinion with or withaut cales
fiwon ot occminndly even bone forwatian As 1 ol bacterial
«© | but less § 1y tie chordae i my fuptare

wd the ralve substance may undesgo aneurysm formattor ot perfora
von

b Heoled stage (ncrenatree) ~Since the advent of antibiouc
therapy complete healin, 15 encountered more frequently than prevy
owly described Ihe socilled bieern free Stase 30 which the vegeta
tions disclose evidence of healyg 2 & e w4 & the orgamisms are either
wbsent ot dead in no w1y Auffcrs from the feston 1n which the bacterial

winaty has been reduced or completcly destroyed by antdsosies The
vo etvons underpo fibrosis by shinization and

occstonally caloifi
ton formung irre., a

atardy nodulir masses wyth enstung deformty which
mis produce stenoss or isuficiency of the 1whe

heatid stage granulon tssne may be promunent ‘nflﬂ‘l:\:“ [;?:::“Y
pasist 1o e completely bealed sia e fhrosis with hyhmizatior zn;
calcficution are noted smuliting the changes madent 10 1\ iy
rheamatic vabvals In some mstances p\r\\n?hﬂy treated e . \rlﬂl\lc
may Le only mimmal thickening of the cusps with ruylu:ccsc; l:l::
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chordae tendinere and perforation of the Ieaflets No bactena ar
demonstrable 1n this stage

The locl type of glomerulonephrits with fibrosis and hyahmzatio
(healed  embolic. ) may be noted nd help identfy the nature of th

Y )ﬁf {7 »
7 o N -y
i) ;

Tic 42 Subacute bacternal endocarditis of aornic valve  Ihe wentnoular
aspect of leaflet 15 cosaicd by a l)ulkz vegetinion which merges rither m;pm;[
ceptibly with the remans of the valve substince It 1s composed l;ug,vcny1 :)(
fibnn_ platelets and amorphous debris depostted on an C\uhlcr:lnt gm:; h of

ranulaton tissue The elwsuc Invers of the lertiets ase reduplicated an
iz;)u- base there 1s evidence of old fibrous prohferatron
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fir 45 Suba ute 1acteral en Dxcardit s The uleerated surfaces arc corvered
® flna plates and ma e of bacterra The substance of the Jeaflet 1
heatily itrated by large hyperciroma ¢ mononuclear cell

vahwular Jesion Generally zcute bacterial endocardius 1s readily differ
enuated from the subacute variety 1o view of the more extensis€ ulcera
nen necrosis and absence ot evidence of tepair 1 the former The
identificauson of the lesion may be difficult 1n those 1nstances that have

yeeenved antibiones for fibrosss and hyalinization ate common to both
lorms

91 INDETFRMINATE Enpocanotrss includes verrucous or thrombotic
endocididd lesions charactertred by thrombote deposits of blood ele

wents They are independent of direct bacterial infection and bear no
relationship to rheumatic fever

a Atyprcal rerrucous endocardinis (1ibman Sacks) 1s 2 patholegieal
ently occWTTing frequent!y 1n systermic Jupus erythematosus The gross
ifftrentiation of this form of endocardiss from thar due 1o bactenal
wfecuon and rheumatic fever 1s generally swaple beeause of the form
andsize of the serrucae (Fig 43) There 55 frequent imvolvement of the
ventricular aspect of the \alie cusps 1 particular the endacardum of



266 CRITERIA FOR PATHOLOGICAL DIAG\OSIS
chordae tendmeae and perforation of the Jeaflets No bactern are
demonstrable mn this stage

The focnl type of glomerulonephritis with fibrosts and hyahmzation
(henled embolic ) my be noted 1nd help idenufy the nature of the

Ie The ventrienlar
12 Subacute bacterial endocardins of aomitic val
axrlx-:;t of leaflet 18 cosered by a bullq vegetation which merges rather imper

betwnce It 15 composed largely of
1y with the remans of the valve sul

Fﬁﬁ:’:}’ 2 latelets and amorphous debris deposited on an evuberant grm\l?l url
granuhpuon tssue  [he elstic lavers of the leaflets are reduplicated and nea
the base there 1s evidence of old fibrous proliferation
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s group 1 not clear despue vis selanely frequent pccurrence Sinet
these festons are seen commonty w wlechons or chrome wastng s
s 1t g been assmned that the producs of incens, oF taxins 10
dvome disease may be msirumental in thew production Micro-organ
s, are not responsible for thesr formation bt wny be secondatly
smplanted

Fic 43 A
@ ‘m“;‘ ;“xdx:;moz‘“‘ern;ﬂu‘c: I;x;;hm of musal salie Tte shorssned
Jachenci and ¢ A1 veTTucous [t
I S gt maw o8 Bty ache s e 0y o 8

Yerr eapet v
ght betneen the l y on
oo LD 8 suht betucen e fcale and @ ¢ wallof she lef 1entice

I 115 s erruco
e ;xi‘izdrmn 013& Iesions are firm gray pale yellaw or blood
e oy raed ules or plaque trle Tesions along the line of
e e d.mem)tc and accasionally of the aoruc salse esther
e e :: “I:he smaller Jestons may sunulate rhcumau:
e ey 1 £ ohen larger th
} o ter than theumats
ty ¢ from pibead 20 pea sze or even l:ngzrc :::Tozaac
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t

Tic 44 Atypical verrucous ehdocnditis of mipal valve \egainons extend
Along llmh aspects of the valie an the pocket and on the wall of the Jeft
‘entiicle

the vilve pockets with flnt extenstons of finely j11nuln yvenucie upon
the mural endocardium

Microscopic examination rivenls hemitonihin bodies as the distine
tive ferture The verrucae consist of grinular masses n part fibnin
the meshes of which are red nd white blood cells (I'ig 15) The most
sigmficnt features however re groups of ovord hematonylm stuned
bodies of the size of fibroblistic nucler or even smaller Similar bodies
ar¢ found singly throughout the verrucie At the base of the serrucie
there 1s mfiltrition with macrophies Iymphocytes many fibroblists
and plisma cells Between the collagen fibers there 1s frequenty 1
deposit of clumpy or fibrllar  fibrinotd  materril Ocerstonally vascu
Intr emboli are found 1n the myocirdium Bacterta are not demonstrible
ordmarily but bacterial implanes m1y be superimposed

b Thromboendocarditis (including non rheumatc verrucous endo
cardiis  non bictern! thrombotic endocirdius  endocarditss simplex
toxac endocirditis nd terminal endocwrditis) ~The pitho,enesis of
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Teaflets may be othernise pormai the lesion bemg thuy d\s\mg\nslﬂhl"
rheumatc serrucae

‘m;sgfo \al exarnation 18 essential for s Afierenioon The
Yarger duscete thromboue tpes also show 2 nowhle abseace of undcr‘
targ wismmaton chane The ve,etation m3y consist of Iresh 100l
dements with liumon of fibyn 1s a prominent feature Althongh
exammpation of the myocardwm discloses no Asciiolt Lodies  the
thrombotsc deposis may be supenmposed upon chronic theunie
Aalaubits

Oceastonally m older indiniduals tay hile processes may e seen on
the nodulee artntis of the sortic qusps These may simulue hedled
endocardiil se tanons Howerer Imstologically they econsist of hya
twtzed or edematous myvomatous counceine ns ue without thram
hosts or any evidence of reactine mflntmation They are copsulered) th
be degeneratine endocardial lesions

92 Tumseciiots Exoocarnins 1s yare and whew found usually
oeeurs in wnstances af mibary wberenl s

93 Syrmiemc ENvocarorms is vately primary and yesulis saher
from tontiguous smohement of thy evdocardum by woy #f e
aortic leston (see Chapter 1T1)

0% Anserar Scigrosis 1s a fibrocalofic deposit within the vabse rn,,
and s common 1 senescence It nay ymvolve esther the nutral or
wruc ngs of both produang a ed eollar ke annulus The free
parts of the s1lie may remawn normal or the leafiets may preseat
sclerouc foct of thuckenn, Vahe funcon m1y or may pot be dis
wrhed Mrcroscoprealhy (Fig 17) e princpal features are cholesterol
deposits eluste ussue proldferition fbross nd yahmzaton {re
quenth with eafafication of the rings Ossification may otoy Oeea

sionafly 2 elaficd and vssified i,
s M2y praduce pressure ul
of the buse of the vahe ! v erhon

‘3 NMALUIAR Amnfrovs (endacardil atheramay s probably an
e“l sage of endocardial or vallar sclerous which frequenty
ol I\h: sl sube Typiead desons are seen on the ventricutar 3
pu; of the ;‘ntcnn‘r wutral leafles wd eansist of soft irremdar brawl
or Imewr vellow phques insohng the
endocardium whuels
duce s aalar deformyt oo ot 1
Yy Mucrascapically lacahred cql

ofleetions of bipud

watetal ave nored Fivrows and Joca) calaficiton may accur v
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stonlly may form a massive discrete polypoid or even pedunculated
leston The underlying valves m1y show only mimmal or no evidence
of previous damge The mutral wnd nortic valves are most commonl;
fected Nether the mural endocardium nor the chordae tendineae
1re mvolved Only the larger lesions may produce valvular defornuty
Thrombottc depostts 1lso my be implanted on a calafied or eroded
leaflet or over murl endocardinl pliques in the various chimben

Microscopienily the verrucous excrescences (T, 16) consist of compact

Tic 16 1hromboendccirdins  1he endothelitd suifrce of a scmed md
deformed valve 15 covered by 1 fresh deposit of decply stauning fibnin Signs
of inflammation n the region of the thrombus ate lacking

blood elements chiefly fibrin blood platelets foum cells resting upon
edematous smudgy eosmophilic connective tissue There are no bic
terta present nor1s there ny renctive mflummatory lesion adjrcent to
the thrombotic mass Occastonnlly however 1n the older lesions con
nectrve tissue proliferation may be noted with fibroblasts and istio
¢ henled lesion consists of 2 fibrous nodule or wreguler

cytes while th
; Lenng near the free edge of the vahe The valve

collagenous thic
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nodules 1 their substance ather than in the free margine In advanced
cases calaafic nodules exaggerate the deformities of the ausps The
deposits may be rounded or rigged and frequently penetrate the
endothelial Inyers especially wlong the ventricular sutfaces The mar
gins of the aortic cusps may be shurpls defined or thickened  Calaific
masses may be located within the simuses of Valsahva produang nedu
lar excrescences on the salve surfaces and may occasionally even fill 2
sinus of Valalhva There may be fusion a1 the tommssures of the vahe
cusps The deformuty may have the appearance of 2 bicuspid vahe
Hustologically (Fig 48) changes are seen at the base of the cosp i
the form of areas of fbrosts wd hyalinizaton Deposits of imd nd

e % Cofafey o

of 1h,
e HCE 6l tous s e o
Fpagn™ Porhions of the Teaie

tCvalie A large my
e m,go ma suf calaf ef material 1s

iaus of Valalvy rhe

nd the enure venteiedar aspect st ow e
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Fic 17 Cilafication of the annulus of the nutral valie \ lirge mass of
calaum which has hecome fragmented m preparation s sitaated at the hise
of the valie and extend into the ventricular myocardinm The valve leaflet 1
shottened and Unchened

96 VAIvUrar ScLirosts (Gileafic nodul ir 3 ihvulir sclerosts cileare
ous vilvulir diseise Mouckebergs 1otuc sclerosis primuy ascending
sclerosts of the 1ottic vilie) ~In alder non rhewm wtic indisrduds the
nortic cusps may be the seat of primary degenceritine chinges which
produce rigrcity and defornuty of the vilves accompnted by stenosis
of the orifice with o1 without msuffictency Since sclerosis nd cilaf
ction of the 1o1tic yalve are often 1 sequel of 1ortic valvulitiy st m1y
be tmpossible occrstonlly to differentinte primary orte valie sclerosis
from 1n old calafic rheumatic 101ue valhve In the primary form the
fibrosis and calaficttion begin i the autenal surface of the noruc
salves extendimn, up the leaflets or to the sinuses of Valsaha

The degree of defornuty of the rorticy ve determines the presence
of left ventrzcular hypertrophy The ascending aortr may appear nou
mal In some cases the 1ortic cusps are thickened by small fibrouc
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adherent and leave a Tough surface when detached Histologie studs
of the sie of attachment is necessary 1 doubtful cases and will reveal
the presence and nature of underlying tissue changes Note should be
made of the presence of platelet columns fban leucocytes ved blood
cells and evidences of organization When sflammatory changes occur
special stains to identily micro-organisms should! be emploved

100 Enpocaspiar. Proop Chsts (socalled Ulood  cysts) arc seen
rather frequently m newborn mfants occrstomtly mr cildliood
rarely n adults These are small arcumsenbed nedular dark ved
cystiike lestons usualy on the atmal surface of the mtral and tcusprd
\alves They vary from pinpoint to 1 milhmeter in diameter and may
e mufuple Histologically thev appear as simple or mulutacuiar
endothehal lined spaces filled with red cells and give the appearance
of blood ficunase The adjacent connective ussue 15 moderately celfale

101 Anatonicas Siovs oF VALvLLAR Diseusemion —The man dis
wirbances of funcuon resulung from deformed valves are stenous or
wsufficiency or both  Although rheumate fever 15 the most frequent
cause nflmmatory and degeneratine lesions such as syphibis sclerons
of salves including the Mancheberg type bacterial endocarditis eather
acive or healed and congenital anomalies may also produce deform:
tres with resutung valve dysfunction

a Insufficrency (requrgitation ncompeteney) of @ valie 1s present
when camplete closure durtag W< was wmpossible and the valse onfice
1s enfir,ed The diagnosis can be made when the altered salves cannot
be made 10 coaptate Fibrons and retraction of the semilunar cusps or
widening of their commissutes or flattemng of the lateral pottiony of
the cusps due to thesr adherence to the adyacent 1ntima of the aotta or
puimonary artery or Yuston and retraction of the chordae tendimenc
wih dilntatian of the ¥ings of the avrovenwricular vals

wsufficiency e protduce
Collaterai evidences are noted may
inly m advanced degrecs of
dystuncuion and consist of g valvalar

(1) Hypertrophy and dut:
‘u“)\ J\\(I‘Q rophy and dilatation of she chamber behind the 1ncompe

(2} Mural endocardial porkess often
with the apenings
ets directed toward the incomperent valie ortfice gr p:\lz_l\()ffl\l:’c g
sumilar locatons (Fig 49) ¥ Hhrons 1
v
k() )S Perforation of valve Jeaflers resulting Irom disease or trauma
tenoss of the onfice of « vatve 1y present when fibrosys of a valve
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crlerum oceur and coalesce to form hirge megular nodules Occasion
lly there 1s metaplisin to bone A mild non spectfic cellular reaction
muy be present

97 MuraL LavocaroiiL Finrosts —Various forms of mural endo-
cudinl thickening have been desciibed 1n mfnts s well as m adults
The pathogenetic factors leding to this olten consprenous nd diffuse
endocardinl fibrosis are still unknown In the adult crdie hyper
trophy and dilatation with mural thrombt may be consprcuous features

98 RHTUMATOID Varvutitis —In some pauients with rheumatod
wthrins  microscopic lesions resembling the subacutancous nodule
my be found m the valvular cusps

99 Murar Trrovposis {endocardil thrombosis) may result from
(1) mflimmation jury necrosis and fibvosts and (2} slowing and
abnormal eddying of the blood strexm Thromb: may form on the
endocardium of any of the cirdine chambers meludig the auricular
ippendages

The marntic thrombus (stasis thrombus) 1s frequently found m
the auricular appendages most often m atrnd fibrillion nd con
gestive heart fulure  Ball or globoid thrombr occasionally lie free
i the atral chambers or may be attrched to the endocardium by 1 thm
pedicle These may act 1s ball valve obstructions by protruding nto
the atrioventricular orifices They 1re most often found m assocntion
with stenosts of the nutral or tricusprd v ilves Aerial mural thrombosis
1s encountered 1 rheumttic heart disease with severe murral stenosis
and rheumatic endocarditis and may serve s the nidus for bactenal
mplantation

The mnjority of the mural thromb n the ventricles form upon dwm
aged endothelium overlymng 1 1rer of myocardial infrrction whicht
hns extended to the endocirdium  With extensne infirction of the
intersentriculir septum mural thrombosis may also develop the
right ventricle Mual thrombi however are found predominantly n
the left ventricle and may be small or large enough to fill 1 tlurd or
more of the chimber Mural thrombosis miy occur i ventricular
ancurysms madent to myocardil mfirction The Irge thromln 1re
attached at their bases are friable and lnminated and iy be organ
1zed On section they vary 1n color but are predommantly red or griy
They mny be the source of system1tic or pulman iry emboh

It 1s necessary to disunguish between throntbt 1nd postmorten clots
Aside from structuril differences clots 1re csily removed thromb are
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tract of the left ventnicle befow an ncompetent or stenotic aortic vahe
Their euology 1s nat clear Their presence suggests vabwlar msufi
aency They vary m mwunber and may be discrete or conglomerate
Some, known as dnstolic pockets may have openings a few mufiimeters
wide directed toward an incompetent aoruc vilie orifice Others may
occur in the left atrium just proximal to the base of the mitral vahve

and facng the apex Hustoloyically the lesions consist of thickened
fibrous mural endocardium
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hns produced fuston and stilfening of the cusps with nirronmy of the
valve arifice

Hypertrophy and chlatation of the chamber behund the valvular
deformuty usually accur 1nd are roughly proportional to the degree of
stenosis Mild grades of stenosis without such secondary changes are
seen Advanced valvular stenosts ts commonly accompanted by insuff
cency Addittonal evidence may be arrcumscribed endocardial thicken
ngs or pocket formation beneath the aflected onifice

No satis[xctory method of measuring valvular orifices has been estah
Iished Tables which give the wverage normal arcumference of the
various orifices in the adult heart are unrelinble eg nortic 7 to 8 centt
meters nutral 9 to 11 centimeters tricuspid 11 to 18 centimeters
Measuring orifices by the mseruon of the finger or by a griduted
wooden cone may dislodge vegetinons The dingnosts of stenosis or
wsufficiency should rest on the anttomical factors described

¢ Fndocardial poct ets wwe murl endocirdinl thickemmys (T, 19)
The most common are senulunar pockets on the wll of the outfow

i
i
.
Fic
crency

19 Fudocardial pocket of left veminiele i aortic stenosis and insuffi
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tract of the left ventricle below an incompetent ot stenotic aotuc vale
Their etiology s not clear Their presence suggests yabudar nsufi
aency They vary in number and may be discrete or conglomerate
Some, known as dinstolic pockets mav have operungs 1 few nullimeters
wide directed toward an incompetent zortic vilie onfice Others may
occur in the feft atrium  Just proumal to the base of the mutral vahe

and faan, the apex Hustoloteally the lesions consist of thichened
fibrous mural endocardim






CHAITER VI

DISEASES OF THE AORTA A\D
PULMONARY ARTERY

102 AcuTE \ORTITIS® ma) Occur i amy generat snfection such 1s
pneumonia memnyitis scatlet fever sepucemnn and 0 acate e
teremas with or withowt bacterial endocarditis The fesions may be
difficuit to detect grossly They vary with the age seventy and type of
imfccion. When associated with bacteritl endocarditis there may be
segetations or ulcerations i the numa

Histolozren{ly not only the mtuna 4nd subintima but sometimes the
deeper coats mav exhibit an inflamntory response Arying from a

muld to a (rankly suppurate reacuon Special stans may revenl
bactena

108 Giant Cetr MesaorTrmis — A rare histologic lesion of the aorta
of unknown etiologs The lesion consists of patchy destruction of the
elastic lamellae im0l ng the middle third of the media with secondary
inflammatorv changes The most stniking feature of the latter 15 the

presence of multinucleated gant cells The lesion may be disungmshed
from syphilis by the absence of g

chnges and by negatne serological evidence

ussue and adienutial

10§ ARTFRIOSCLEROSIS OF TIF AORTA Ok PLLMONARY ARTERY Telers
10 1 variety of lesions of unknown etiology manifested by regressive
and proliferatine changes i the wtima with or without secondary
changes 1 the media A wide variety of depasits may be found singly
of 10 combination 1n indn idual lesions ncluding Liptds calaim soaps
and phosphates and intercellular substances such as elasuc fibers
setunton tollagen bone and Llood elements The chiel organic effects
w1t loss of elastity dilatation and deformities Intmal hpid deposus
theroma atherosclerasts atherosclerosis with calaification and erasion

d wtid sclerosts are included wnder this term The use of the term
Atneroma 13 tevtricted o focal sut

1 lesions g of
smail wccumuiions of debrrs and extracellular pd Atherosclernss
refers o at lewious ace d by prolit of the

Pt
expect vely

on of Rheumatic and Syphibit ¢ Nortits wee Chapeers X anl 111

29
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mtma Intimal sclerosis relers to foct of hyperplista which re apt to
occur 1n hypertension and are not primanly the seat of hipid deposition

Aiteniosclerosis not infrequently affects the pulmonary artery and 1ts
branches It may be due to the increased pulmonary artery pressure
found 1n cases of mutral stenosts and m any pulmonary disease ol long
stinding eg  puneumoconiosss nd bionchiectasts and pulmonany
conditions secondary to hyphosis 1nd other deformiues of the thorax
The lestons s 1 rule are not far advanced and re practically never
ccompnied by eroston or calaification although they may furnish a
site for thrombosis Primary pulmonary arteriosclerosis 1s rare

The carly atheromatous lesions consist of small round griy or
yellow areas 4 few milluneters in druneter They usunlly project shghtly
on the mner surface of the aorth Later they tend to fuse s lrge
round or irregular soft yellow pligques The surfice of the older
plagues may become pale blue 1nd trnslncent The superfioa] moma
may slough lening 1 ragged atheromatous erosion which 1s sometimes
covered by thrombi Calearcous deposits my occur i the atheromatous
areus and may project through the intima

Intzmal sclerosis 15 ike the atheromntous variety 1n distribution wnd
15 most marked nround the mouths of small branches notably those of
the intercostal arteries The lestons may be pale blue and translucent
rused or retricted nd wrinkled depending upon the state of the
underlying media Occasionally 1t may be superimposed on syphiline
10rts

The most 1dvanced lesions of arteriosclerosis are most often found
m the lower abdominal worta The thoracic norta 15 less severely and
less often affected Therefore the coronary onfices re not s fre
quently encroiched upon 1s 1 syphilitic vorutis The aortn may be
dilated and thin due to impurment of the medin espeainlly w elderly
mdusduls Elongition nd tortuosity of the vessel are rather fic
quently seen 1n the advanced c1ses Aneurysm in uncompheated rterio-
sclerosis of the norta 1s nfrequent However the abdomunal nortn
since 1t undergoes the most marked changes 15 occasionally the site of
aneurysms especially i the ~ged

Hastologteally 1n the early stages of atheroma mtra and estracellu
Inr lipids wre demonstrable 1n the thickened intima The hipid may be
contuned 1 subendothehal fibroblasts and foamy macrophages even
before the formation of the atheromitous plaque Later new forma
tion or sphtung of ehsuc fibers with intnnal sclerosis m1y become
prominent The muscle fibers of the medir may atrophy marked
cases and may or may not be replaced by fibrous tissue Flistic fibers
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lose thewr wavy appearance and he close together In more ';‘d\ :m::l
cases the hpid s uswally visile s a thse shaped mass cluefly ex

celtular somenmes wxed with blood clemenss  Lipid filled macro-
phaces cholesienin or fatty acid mstals granular plasmra shreds of
fibnn and even ved blood cells may be demonstrable withmn the
pligues Sull Jates tiyaliwzauon of the sntimal connectne tissue 18
conspicuous Sometumes 1t duoned out 1o a hartow strand or mav
even be uicerated Calawm s (requentdy precspitated i these lesions
m broad bands fat plates or as fine amorphous granules Hemorrhage
mio the plaque together wath fhon deposiion or thrombosts mas
ocenr 1 the superfical zones An ngrouth of new bload sessels chuefis
capsllanes may be found w the underlying wall In advanced cases

foca! collections of tymphocytes are not uncommon n the adjacent
ussue

103 CaLcrFicaTioN oF THE Aokta —a Medial cnlarfication —Medial
dJeposits may occur in aortas exhibiuing no other changes It 1s most
frequently found i older wdiduals The aorta may extubie dilara
ton with shght intimal thickening and atrophy of the muscle fibers
There 15 stretching and separavion of the elasuc fibers Fixatnve can
tamng aod or ghly actd preparations of hematoxylin will remase
such deposus The lesion 15 mucroscopre (Fig 50) and consists of
Insophilic, fuely pranular materal dispersed i the muddie thurd of
the media The deposits vary 1n amount 13 different areas They occur

lependendly of other degt
to any known inflammacon

b Sub ; .
disease that may »

£ lesions and bear no relationshep

{ ) s a rare form of artenal
mvolie the aorta and 1s characterized by aalafication
in the subintimal zane 1n dlose zelation to the mternl elistic Tamina
1t oceurs n hvpercalcemie states and should be Jooked for at necropsy
tn persons with hvperparachvroidism. ostettis fibrosa cystica osteoma
lasa and other osteoporatic diseases It has heen encountered n
chronic mye) Tewh wath serere and 1 chrontc
nephrits assoniated with bone resarption espeally in culdren { renal
nckets ) The numt may appear intact grossly or 1t may present
rapsierse or arcumlerenual ndges at sites of calcification sometimes

covered by small thromb

Histologreally Yasophilic amarphous or plate Iike depost

material may be seen about the elasyie ﬁrl’m of (hcpmu‘:rug]lmm)::r:z
layer een smpregnanng ruptuted fibnls I the deposns hve heen
presens for some ume fbroblastic praliferation may be marked at ¥
them and even metaplastic bone Tormation may occur This typ;o::
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cilafication should be differentiated from medial erlaficanon mas
much 15 the mediy may show no chnges

106 Miorwe Nicrosts (medial degenerition medionecrosis aortae
whiopnthict eystict) 18 1 degeneritive process imvolving the woitn char
wetenized by degenerition of the muscle wnd elrstic fibers 1t may be
rccognllcd on L,I“OSS cxammntion

om ¥, =

ot A e e U e v Kol
e g R i e S
" < LTI e S

T 50 Medinl caletfication of the aorta Tine granules of calam preap
tate are depo ited in the muddle third of the mahit Where these are most
abundint the tssue ppears dark stuntng  The unstuned clistic fibeis cin
be seen o course through the clafied portion and are themsehes not mohod

Tertures thit may be of wsistce e

7 Spontancous ruptute of wr orty wath an pparently rtorml
memn

b Dissecting aneurysm

associnted with other diseasc
¢ Tocal defects m the medin with thinnn,, of the muscde Luer con

ered by 1 somew it wrmkled mtma These lesions may be confused

of non tunnitic orgin not obvioush

with focr of syphilitic mesortitzs
d Tendency for the wall on section to sphtnto two Iyas usually

i the media
e Presence of cystic spaces i the medin
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{ smnoth
aicroscopue leston (Fig 1) 18 disnppearace o

Thlc m{:\‘s‘\(‘:(lu:x the m\{k((e durd of the media 13 refiected In ‘:‘.Rp::e
js CI(: Jes sn this argr The affenied Asets vary 10 esent v ¢
e ‘m:f 1w defined There may be no evidence of (\mcn‘: “C(;::;‘c
“m:;\;;lamima\mn Ofien there wre small (ysts contaimng 1 no}; .
ll’\:umul substance Toughty oval m shape with thew lon’;v% l'\\;l: Rm );c

1o the surface There muy also he rreguitt (revices

Fio 51 Vedd degeneration of ihe acsta 11crc o an sricguiar gap in the
wot tlled h m coid substance on 1 markadls lepleted «f nucler The
ceft at the m vgins of th s Yes on are irregularly arranged without any infam
matory celular wlliration

utefias bue mdicate nevertheless that the tssues are but loosely held
w.cther The preseuce of blood eleents i siperficet! crevices wul
s wtemorim sgaving The other coats show no change Fones of
B ahin, may be encountered i which the new muscle 15 1ud donn m
small whorls or t night anolts 1o the longiudinal bundies

Combtued clashic trssue and wan Gisson s stasms wre hedpfud am st
b, the dragnows There s loss of mustie bssue and 1 relatne
crease 3t conncctve tssue 39 1} » areas of nuclerr Tosses there 1s rare
tation of the elisucr due enther to duninution 1 the number and
thudness af s fibiers of 1o thesr disphycement and concentration at the
wargws of the Yenons

10/ ANELRISA~ A aneurysm prucularly of the awcendin, aorta
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due to disease of the wall 1s to be distinguished from dilatation due
to hypertension serslity or similar conditions In the pulmonary
artery or its mun branches -neurysms occur rarely except m small
branches triversing the walls of tuberculous cavities Syplulis plus the
most tmportant role m the devclopment of ancurysm of the sorta
(Chapter II) Other less frequent causes are arteriosclerosis acute 1n
fections nflimmations and njuries

Ancurysms of the aort1 m1y be due to syphilis or artenosclerosis
mycotic (embolic) or triwmatic They may be locited m the sinuses
of Valsalva or any portion of the aorta  They may be single or mul
tiple The ctiology can usually be determuined Saccubr and fusiform
Ancurysms are the two structural varieties The saccular 15 most com
monly found in the ascending thoracic aorta Ancurysms of the ab
domnal aorta are usually caused by arteriosclerosts and are uncom
mon except m the 1ged Multple neurysms are usually saccular
The tissues 1in the immedite neighborliood are compressed Con
tiguous structures m1y be croded or displaced Rupture and hemor
rhage occur mn approximately half the cases Rupture may occur into
the pericardium pleurt esophagus bronen trachen lungs or medias
tnum Tusiform 1neurysms may be found in erther the thoracic aorta
or 1n the abdominal aorta

Ancurysms may result from acute mfections 1nd these are uwsually
small dilitations found espcaially in the sinuses of Valsalva They are
due esther (1) to mmplantations of mfected cmbeh or (2) to lodgment
of embol: mn the vasa vasorum Occusionally they are found 1n the pul
monary artery due to embols from the pulmonary valve Implantation
of the infected materr il on the numa s usually secondary to bactersal
endocarditis and may or may not be directly continuous with i
vegetattve endocarditis When bacterinl emboli containing strepto-
cocer or staphylococar lodge m the vasa vasorum localized suppura
e foct may develop in the aortic wall The lesions my be ctrcum
scribed often only a few millimeters 1n diameter and may bulge
formmng an aneurysm The intima not uncommonly ruptures lewving
n stellate or linear tear This lesion 1s known as an acute mycotic
aneurysm  with rupture Bacterial stamns should be done routinely
1n these cases

Histologically scctions of the scarred wall of an aneurysm m1y fal
to vield evidence of the etiology because of degeneratne changes I
parts of the ongnal wall persist there my be evidences of scarring
vascularization and endartenits of the vasu vasorum ndicating ssph
1his Sections of the aortic wall adjacent to the ancurysm commonly
reveal the nature of the process whether syphilitic infectious or arte
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nosclerote The sa¢ may be hned by \ughened wuma ot by a fam
mared thrombus

108 RypTeRe OF THE \ORTA (sponxanmus) ncludes p:m'.\: 0‘1 :Om\
plete rupture of the vessel wall 10 the abserce of extrinsic pathological
s in 2 normal vessel al

processes SPOTLAnEOUs Tupture never ocew "
though on gross inspection in 30me InstAnCeEs the sessel may appear
normal Medial necrosis of the 2orta with or without other depenera
uve or Inflammatory Iesions and espeasatiy 1f wecomp sed by artersal
fiypertension 18 of parimount enological sigificance \fore mrt;y
congenttal mallormations such as coarctation and h)po;:’hsm of the
\orta may predispose to rupture “The arch of ihe 2ora 2 1o 3 ceny
Imeters abose the aoruc vale 1 the most frequent site of tupture Thay
area ltes withun the pericardial sac and escaping, blood may readily
accumulate there and lead to cardiac tamponade The tear s 1lmast
alwavs transverse and may follow the circumerence lor a sarnble dis
tance In other instances when the tosts of the aor are dissected by
the tear apd the esciping Wlood the picture is one of socalled dis
secting aneurysm  Hematoma in the adsentitia of 1he aorta follawing

fezkage from an aneurysmal 5ac 13 not to be confused with  dissectin,,
aneurysm

109 Dissecring Anruryse {dissecting hematoma) 18 most common
1 the ascending portion of the 2orta Alter the blood has forced sis way
between the coats of the vessel dussection varying from 2 few cenu
meters to complete sepirauon of the layers throughout the Jength and
arcumference of the aorta and esen exiension 1nio 1ts branches may
occwr The dissecuon traseds throngh the muddle durd of the medy
as a rule Rarely a second tupture 1nto the lumen of the apra may
occur distally creating a doublebarseled sorts In most tnstances
the second rupture occurs 0 the adventitin with hemorrhage into
the pencardial sse wedastinum pleara or Tetropentoneal tissue
Although death may ensue rapidiy instances of healing resulting in
a double barreled worta may he encoumered

Hustologreally the essential lesion 15 that of medial necrosts Sectigus
incorporaung the edpes of the tear may not show fresh necrosis Sey

eral sectans of ad)icent areas may be necessary ta establish the pres
ence of medial degeneration of necre

osis I some instances the medial
leston mav be 1ssoctated with 2Mernioscleroys of the vasa v asorum {espe
oally when asseaated with thc:(ensron) or in those rare cases asp

aated with syphilitic aortins changes 1o the vasa vasorum ma 5\';
Tound In cases with dissection of the roruc wall secuons of the Zd):x
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cent norta will rexedl 2 laver of blood m the middle third of the
media etther locahized or extending throughout the length of the
dissection

110 TrroMROSIS OF THE AORTA 15 encountered most frequently m
the abdominal portion near the bifurciton where severe degrees of
artertosclerosts with calaficition and ulcerition are common Onby
rarcdy are che thrombt sufficenty large to occlude the lumen The
myority e of the muril type varymg from 2 or 8 mullimeters to
1bout 2 centimeters i dinmcter and length So called saddle  thromb
are occasianlly found at the furcation Usuallv large ulcerued
theromntous plques are located beneath the thrombn Murnl thrombr
of infectious nature occur in the vortn commonly n the wscending
portion They are generally small and are assoctated with bicternl
docardius of the toruc valve

Histologically the fresh thrombus consists of platelet columns with
marginted leucocytes wnd fibrin threads between wluch red blood
cells re suspended In those thromb: which are only found on micro
scopic exumtnation the chartcter 1s generally that of 1 homogencous
membrine with tnctorial properues of fibrm mplnted on 1
atherosclerotic plque or syphiline aorttus Oceastonally 1t 1s 1
possible to differentinte even histologically between an embolus m the
aort1 nd 1 mural or partetal thrombus In some speamens evidences
of both may be found z¢ an embolus with 1 propagaung thrembus

111 Emsorsst oF THE AoRTA 15 far less frequent than thrombosts
It may be considered 1s the probibility when there 1s associnted heart
discase with intricardiac thrombi o1 with 1cute or subacute breten
endocirdins The most common site of lod ment of the embolus 15
1t the bifurcation

112 Throueosls AND Lamotisat oF THF PULMONARY ARTFRY —
Thrombosts may mavolve the wmaun vessel or us branches and produce
partal or complete obstrucuion The thrombas 1s frequently super
mposed on artertal lesions ercher nflunm tory or degenerative notr
bly artertosclerosts and lso i the presence of congental anomahies
Secondary pulmonary thrombosts 1s common tround emboh In some
instances thrombr develop slowly 1nd mty undergo canalization and
fibrosis Infarcts of the lung may or may not be found

Pulmonary embolt most frequently occur 1 the presence of heart
diseases fter surgical operations nd trauma They often otigmate

from thrombosed 1vems 1n the lower extremties or n the pelvis They
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wsually consist of a fong hick clot ether folded or 1n a m;itd \:;\:;
1n all necropsies proseniing an embolus or a thrombus m ‘x )t‘)g\ "
nary artenes especially of the main trunds a senrch should be ma
for the source parucularly 1n the Toner extremtes and 1 the veins
of the peinis. Franwmtion ol the pulmanary Artery n s s the surest
wav 1o determine the presence of an embolus or 1 thrombus The
embotus mav be found ohstructing the night or left pulmonary artery
riding the bifurcation filhng the main trunk wself or extending into
the night ventncle and atrm

There are rare instances where an embolus enters the arecrial aren
Jaton through a patent foramen ovale {pardovical embohism)

Iiistologicalfy the pulmomry artenes may be normal or show sighs
of undertying disease wswfly attenosclesans and rarely syphibs

113 InjUry oF TIF AopTA —a Blunt foree npurtes =The ascending
portion of the aort1 wy be torn partiily or completely by tracuion on
1he heart ar 3 transiense raptute s be cansed by sudden inerease of
mitrarasculir pressure s 3 result of chest inyury  The ruptures pos
sess uneven edges and are wsually accompanted by sudden fatal hemor
rhage tato the pencardium ot into one of the rhest catties The
aseending dorta 15 the site of predilecuion for spontmesus ruptures
and unless there are untustalable indications of severe violence 1p
plied 10 the chest mucroscopic eximination shondd be made of the
voruie wall near she siue of the lesion to detenmine the presence of a
pre exstiag lesiatt

In the arch and descending portions of the tharacic aotta tncom
plete or complete transserse tears mav ocewr as a result of downward
wution on these yessels the most common site betng just below the
ongin of the left subclivian anery The descending aorta 1s sometimes
orn by fiacute Yuxations of the thoracic sertebre In some cases the
lorta 18 crushed or dulocated Gom s bed by a grinding force The
violence which produces these njuries s necessanily severe Denh
occurs from hemorrhage nto the chiest eavines

The abdonunal aorta or the tiac arteries may be ruptured by severe
mapct on the lower abdomen causing frettopenitoneal hemeorrhage
ot hemorrhage 10 the peritoneal vty ¢
m?l::‘;:((:::im::; oe[n:‘:‘e \}:::n wounds appear as characiensuce

2 o i3 wall may be grazed
roned or even severed S1ab wounds ate shar , A
predged and thar sha
Z!:Im;:s upm:m(gc form of the blade a broad blade may sever \{:
reign 1es may reach the aoria through severad avenues of
cntrnee but wmost of them pass thron b the gastro-ntestina) trace
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Perforating wounds of the aorta or pulmonary irtery cause hemor
rhage 1nto the nearest large body cavity

114 ARTERIOVENOUs FISTULA —An arteriovenous fistula may be pro
duced by an object such 1s 1 bullet kmfe pomnt or sprcule of bone
which penetrates a juxtaposed artery 1nd vein forming 1 commumnt
cating channel between the two This 1s most often seen m the ex
tremities but has occurred between the nortic arch and the left m
nominate vetn and the nternal cirotd artery and the cwvernous
sinus



CHAPTER I\
DISE ASES OF THF PERIC ARDIUM

115 Prsscpnorns shautd be classified according 1o the duraton of
the protess the tharacter of the inflamniatory reacuion and the nature
of the exudate £g acute fbrinous penicarditis. Common saneue of

ik b

lent
perardits are fib

» g PNT o ‘
or purulent organt ing fibrinopurylent and adhesne Inflammatory
reactions limited to the epcardium without mvolement of the meso
thelsal surlaces ot panietal pencardwim are sometimes designated 3%
epleardins
Lericardins should also be dewgnated by indreating the exauing,
couse of cuologcal agent eg  tuberculous perearditss Pencarditg
v be due to bactersal infection or may be non bactenal s ongin
o bactersal penicardiuts occurs most commanly 1n acute theumatic
fever vn urersa nd following myocardial wtarcuon
t In serofibrmous pericardites the perscardial fluid sy ipcreased and
sty fuefs turbid due to fiakes of fibnn The serous surfaces are dul) and
wovered with a delicate deposut of fikna Histologically eaninaptulic
filaments of ibnin cover the mesothehal cells The laster are olten un
usully well preserved although swollen
b o fitenous percarditts the fibra deposits are abundant and
the pericardial surfaces may have a granular dull yellowsshgray or a
shaggy ragged appearance Histologically the fibnn s ofien com
pressed ats fbriitar characernsues {osy, and sold trregular masses of
deeplv cosnophilic matersal are noted Hyperemua 1s observed m the
wlyrcent connective tissues
« In pbrinopurulent pencarditis the exudate contams an abun
dunce of polymorphonuclear neutrophils as well as fibrin
& i suppuratie or purnlent pericarditis disintegration of the
teucorvies in the exudate 15 noted
oo “:me N mhc car leucocytes forms a layer of
g pnvatdom The b o ot e "
at riht angles to the surhrey T i o e e alten placed
anlired A heating prceveds :c :{n[ardml fat1s usually relatisely
onnectine tssue 15 lagd down

289
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The exudate 1s resorbed and fibrous adhestons of Varvng extent may
cwse perminent unon between the o pericwdial lners Ocar
stonally these my have the apperance of slender bands or synechne

f Chrome pertcarditis, meluding the 1dhesne type may be asso
aated with systeruc disease s in lupus erythematosus scleroderma
rheumntord arthritts or polyserositis or Picks disewse Usually the
reco mtion of the niture of such lestons depends upon the finding of
chircteristic lestons 1 other orgns In lupus erythematosus how
ever the fibrous tissue may have 1 gelatinous appewmer and may
stain metichromtcally

116 ApHERTNT PLRICARDIUM with obliteration of the pericardial sic
by fibrous adhestons usually results from prestous mflimmation but
the nature of the original lesion 1s not Aln1ys discoserable This lesion
15 sometimes referred to 15 constrtctive pericardatis Ie 1s not 1w ys
possible to correlate chnierl mamfestations of pericardial constriction
with the antomical findings

117 HFMOPERICARDIUN may be post triumatic or may follow rup-
ture ol dissecting or saccular -ortic 1neurysins or of myocirdil m
farcts 1l the parretal Layer 15 it free bleeding mto the sac ripidly
cruses fatal tamponade of the heart Eptcirdinl hemorrhage 1s com
mon tn most conditions with hemorrhagic tendencies

118 HiDROPERICARDPIUN (over 75 cc of free flurd) may occur m any
conditton m which tissue fluids are ncreised as i congestive heart
or renal fulure It 1s sometimes issociated with medistinal masses
such 15 metastatic bronchogenic earcinomr Ivmphoblastoms or ro1ic
aneurysm Such flurd rwccumulitions may be due to local compression
of veins or direct mvaston of the pericardinm

119 Aptposr CHANGES IN Thr Prricarpiusm —The epreardial adipose
tissue may be excessine m obese petsons and cover the entire cprcit
dm In some mstances 1t muy even extend mito the night sentriculr
myocrrdmm In wasting, disease the epreardinl fit may underg,0 serous
atrophy Such atrophic 1t his v watery 1ippe irce amd Tustologically
the imterstices between the shrunken adipose cells we filled with m
eosmnoplulic grinular protem precipitate mdicating that watery flnd

has replaced the fat

120 Urranc Prercarnrmss usually occurs termumally i chronic renal
¢hsease t the form of 1w acute muld fibrinous ainfluuniruon In more
extreme lestons the exudate may be hemorrh e nd pardy orginuzed
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The inflammatory sLaction 15 Don speasfic Tstologsertly and \\\T wlen
uhicatton of the uremc otigin of the Yesion depends npon she dutan
stration of a renal fesion of sufficitnt extent 1o tanse Tenal wsufhciency
or falure

191 Temcarotts FOLLOWNG SYOCARDIAL InFarcTioN 18 nsually
funuted o the epreardial surfice over ke rone of infarction e 1
olten Bbrimous n character In extensie mrocardin) mfarcuan with
out romplete ruptare a hemorthagic exudate mav cover the eutire
pericuditm Local or diffuse fibrous adhestans form on healm,

192 AtuTe NonSprofic Prmicarpits —A wild  beugn fonn s
secogmred clincally Tu occuts cuells 1o voun, wluhs and 15 not asso-
erted with other demonstrable hears di ease  \lthough 2t leaves no

apparent permanent mun to the pencwdunn  recurrences re (ot
uncommon

1.3 Reusatic Pericarprmts (see Chapter 11 almost alnass oconrs
s conjunction with iocaribal and endocardual tesione b e £arh
S e b gy be himted to the basal of atnal porbons of the perietr
dtat sac The leston vartes m wtensity from mald eprearditss to diffuse
fibrinous ot serofibrinous pencardiles In later stages the exudaie an
der,o¢s organization lexding to adhesre penicarditis with or without
calasfication The histological charscter of the mflimmatony rerction
15 not spectfic amil recognition of the theumance nature of the lesian
dr pends upon the findin,, of vheumauc lestons edscwhere

120 Tacreman Ineecmion of the prricerdial sac may be secondary
to pulitonary or pleural lesions ta septicemua and o medsastinttts 1t
nra tollow lobar prewmonia and empyvemt i shich case prenmntacet
we commonly the can e ks septicerma due o many fypes of orpnisms
with ar wthout hactenal endocardins penstandius ay develop Hemo
huc sueptococa are frequently the etological wpents In epcardins
due to pyorenic ofgamsins the exudate 25 usually fibnnopurulent oy
suppuratine {n subacute hacwessal endocardius due 1o streptofocens
sindns the pericardiem 15 seldam inflamed

Mediastimits with involvement of the gencardimum may follow pene
rasi, wounds of the chest or injury 1o (he esophiagus by foreygn
hodies such as ctucken bones or twothpicks It my (ol?ow esophn gl
duerticutius or severe esophagins as s produced by mallomr:a s
rosiee substances Womay derelop secondary to descending m(i:’tl: o
onginating i the ek 1t 13 sometimes assoctated with In\Fﬂll:’:;
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emphysema Mixed bacterial mfection 1s often faund and the chir
acter of the perterrditis vanes 1ccordmgly but purulent types of exu
date wre commonly present Grossly such exudates are often griyish
preen and foul smelling

A muld lymphocytic nfiltration into the ¢picardium 15 sometimes
noted 1 conjunction with syphulis of the root of the 1orer but 1
speaific luetic lesion of the pericardium 1s not recogmuzed

125 Tusrecut ous Prricaroimis —1he pencardium may be imolved
m tuberculosis by extension of pulmonry or pleural foat from caseous
medistinal lymph nodes or in the course of milary tuberculosis
Tuberculous pericarditts may vary from 1 few seattered muliary tuber
cles to extensive pericardial thickemng caseation and obliteration of
the pericardial sac by tuberculous granulition tissue Marked effu
stons m1y be encountered Healing 1s often accompanied by caleificr
tion nd may result 1n constricuve pericarditis

Histologically, the tuberculous lesion 13 similar to that seen clse
where The tubercles consist of epitheliod cells Langhan's giant cells
and may undergo central caseation The tubercles can vary 1n sue
from the mihary ones to conglomerate nodules Often however the
tubercles are poorly defined and may be even entirely laching in Inter
stages when tuberculous granulation tissue cavers the entire epicardinl
surface The tuberculous character of the latter however can be rec
ogmzed by the presence of large numbers of epitheliord cells and oc
castonal multinuclear giant cells 1n the granulition tissue as well as
bv the presence of foc of cascation Absolute idemfication of the
nature of the lesion however depends upon the demonstration of
aad fast brallt as other forms of granulomatous lesions my sutiulite
tuberculosis These are however uncommon m the pertcardium

126 The only Funcus Inrrcrion that involves the perrcardium with
any frequency 1s actinomycosts and this usually results as direct ex
tenston from a pulmonary lesion Such lesions gererally consist of
multiple abscesses separated from exch other by grinulition tissue
Only localized aress of the pericirdium are involved 15 a rule Irregu
Jar stus tract formation leading mto the adjacent mediastinal ussue
and mto the myocardium s frequently seen

The hustological characteristics of the inflammatory rexction are not
spealfic and the presence of the ray fungus discloses the nature of the
Jesion The latter may be distingwished from bacterial colonies by the

presence of eosin starung radiations or clubs at the periphery and m
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gram stains by the presence of branclung grum positine filimentous
structures within the mass

127 Prricarpial INjuries —A violent force apphied 10 the chest 23
1n an automobile acadent or 30 a fall from a buding may cause {rac
wures of the mbs and sternum which lacerate the pepearthum A frac
wre of the sternum may tear n osord opening 1n the nterior surface
of the pencardum Fractures of the nibs may produce separate cireu
far and stellate punctures in the lateril and postenor aspects of that
membrane at regularly spaced mtenals to conform with the Tocation
of the fractures At the same time the heart may be ingured and death
may oceur from hemarrhage 1nto the chest

Compression of ane side of the chest with fracture of the nibs on the
samie side forces the heart toward the opposite sule teaning an ovord
opering 1 the lateral portion of the pernicardwn Severe bilateral
shattering af the chest may be accompanied by ovoid penicardial tears
on both the nght and eft sides of the sac Bursting Topiutres of the
feart and other cardiac injuries are usually associated with these
ieons and demh occuts as a result of hemorrhage into one or both
chest cavities In vare snstances the percardial tear may occur alone
and mav not be accompanied by any immediate erous hemorrhage
or ather illeffect.

Stab wounds and bullet wounds may penctrate the pericardium
and are sssocated 1 most cases with similar penetranng wounds of

the heart Foreign bodies may also penetrate the pericardim and
wjure the heart

128 Tantary Nrorlasws of the pericardium are extremely yare
lthough tumors withtn the wediasunum especally branchogenic
@ranoma may tmade the parieral perrcardim

m Secondars
o 1al pe dary sumors i

I ¥ 1 may extend into
the pericardium The Luter are often but nat always secogmizabile by
the presence of melann 1 the tumor cells
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NOMENCLATURE

FOR
ULAR
1081 OF PERIPHLRAL VASC
DIAGY DISLASES

DISEASES OT ARTERILS AND ARTERIOL LS

FUNCTIONAL CONDITIONS (VASOMOTOR)

A. VASGCONSTRICTOR

1 Ravnauds syndrome (pnmary Raynauds Dis

17 ~082
exse)
2 Raynauds syndrome {secandarv) .
2 Traumaue sasospasuc syndrome 17 ~132a
b Neurosasculir mechanisms
(1) Cervical nbt I:I. —0311
{2) Scalenus anticus syndromet 1 U —A%1a
{3) Hyperabduction syndromet li ~3a
(1) Spondvhwst 17 ~G3oa
3} Neunust 47 586
¢ Secondary to orgame vascular disease
(1) Arteriosclerosist 17 ~516a
{%) Thrombo-anguus obliteranst 47 —5)xa
{3) Sypluliue artenust 17 —-5lxa
d Secondary 1o Intoxications
{1} Nicotine 47 369
("} Tobaceo 17 —369a
(3) Arsemc 17 =314
{1 Frgot 147 —367a
@y Lead

7 31122
hoie Sand 1 nomer dature wses vanous nurbers ;m the 1 and 47 senes to
nhicate particular arte cs and 4Tx 10 Wd <ate arserioles in genttat
2 with vasospast ¢ manifestatson
B % th vawod fator man festation

fhsmmbe 15 et m Stan far1 Nomenclaty e

U he catse of the < lav o sens 18 2 disease of anatter ns v
A“: \;alsr‘auti be listed by 1ts own anatom cad 2nd es slogical numy)
w

1t he e allecred segion of body by fir t three digns
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17 =971
e Scleroderma {“‘_97]'
£ Miscell ineous mechansms 47~ 1
3 17 —51t
Acrocyanesis 099-518*°
1 Cutis marmorata ]}Z jig:"
2 Vasospism secondary to
a Lesions of peripher1l nervest 47 5861
b Lestons of bran and spinal cordt 47 5861
¢ Thrombophlebitist 47 5861
d Cmbolismi 47 —196 11
e Thrombosist 17— TN

17 -4 1
f Trauma (post traumatic 1eflex sympathetic f,_, —1000*

dystrophy  Sudecks atrophy  post trmt
matic osteoporosis)

B VisopitaTor

6 Lrythermalgrr primary 17 ~581b
7 Lrythermaigiy secondary to
1 Polycvthemra seraf 17 -511b
b Arteriosclerosist 17 ~516h
¢ Thrombo wnguuis obhiteransf 17 -5lob
d Trauma 1710
e Miscell uieous factors 17~ b

ORGANIC CONDITIONS (STRUCIURAL)
A OccLusne (organic)

8 Arteriosclerosis
1 Atherosclerosts obliter ins 1 =021
b Medinl (Monckebergs) wrteriosclerosis 1602-925

¢ Combined 16 =900
9 Thrombo angutis obliterans 102-930*
10 Lsscntinl polyanguus (perinrterttis nodosa) 102-931 ¢
1! Crum 1rtertus (temporal irteritis) 171-931 ¢
12 Lrgotism 17 —3067 1
13 Artensus secondary to
2 Infectrous discasest 17 -1 1
171 1

b Local inflammatory processest



NOMENCLATURE

14 Hypertensie vascular discase
15 Arteriohns secondary to

io

% 3

z

21

)

2 Infectious diseasest

b Local mflammatery processesf
¢ Lopus erythematosus dissenunatus§
d Idopathuc arteriohtis

Arterial Thrombosts
a \ssociated with anfectious diseases}
b Associated with blood dysasnst
¢ Secondary to tru na or it t
d Sccondary ta surgeryt
e Assocnated with partuntion}
i Associated with carduc isufficency
g \ssociated with sloned blaod streamt
b Assoniated wath exposure to radiation
1 1diopathic

Abscess of wall of artery

Frost bite
Permio

Liedo reticularis

Arecrtal embolism

1 Thrombust

b Faj

¢ At

¢ 1actenalt

€ Nuoplastict

f Fungust

g Inorganic substances

L Novoccrusive {organiy
\neurysm

v Congemtal

b Ssphibne

€ Areeriosclerouc

4 Myrouc

¢ Traumatc

[ Eaohct

460-533

471 4

~{x04
4Tx~1 4
47¢-910 4
17¢-9304

61 7
40 ~54 7
46 ~1 7
16 4157
46 4177
16 —o187
1 —5107
16 ~47 7
16 —619
6 -1 2
—4{8*>
17 —118
110-41G%°
17%~116
{7x~000a
147-5x2%°

46 496 4
6 496
46 -427
46 - 4
68 4
02 4
16 4204

46 015

16 1476
146 -9126
46 ~1006
6 ~4 g
16 ~6186

209
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e Sclerodermn 7 ~91a
114-971*
f Miscell incous mechanisms 47 — a
47 —518
3 Acrocynosts 0;9-—;181
17 —586a
1 Cutis mrrmorata 11 —440%°
5 Vasespwsm secondary to
2 Lesions of periphernl nervest 47 —5861
b Lesions of brun and spini! cord 47 5861
¢ Thrombophlebitist 47 ~-5%6a
d Embolismt 17 —196 12
e Thrombosist 17— T
f}7 —4

£ Trma (post traumancrefles sympathetic {5 _yaggee

dystrophy  Sudecchs atrophy  post trau
matic 0steoporosis)

B VisopiLator

6 Crythermalgin primary 17 —581b
7 Erythermnign secondary to
2 Polycythemm veraf 17 —=511b
b Arteriosclerosist 17 —516b
¢ Thrombo anguus oblhiterinsf 17 —515b
d Trwumt 17 -1 b
e Miscellaincous factors 17— b
ORGANICG CONDITIONS ($TRUCIURAL)
A Occrusive (org imic)
8 Arteniosclerosts
nh ~92 1

a1 Atheroscierosts obliterans
b Medial (Monckeberg, s) uteniosclerasis 1602—05

¢ Combined 10 =90
9 Thrombo ngtitis obliterans 102—-9,0*
10 Lssential polyangutis (perirterius nodos1) 102-931 ¢
11 Cranal artentis (temporal arteritis) 1719314
12 Ergotism 17 =307 1
13 Artenius secondary to
a Infectious diseasesf 17 -1 1
17 -1 1

b Local inflammutory processest
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(b) Mselogenous lenkemiaf i8 —~5ISZ
(&) Lymphauc leukemat i —-al:: 7
{d) Termcrous anennay 11 ‘—JI,_ ’
{¢) Disturbances of bloodclot 48 -'5.!):
ung mechamsmi 1 —o19 i
(f) Other blood dusersiast 13 -5 P
(9) Cardiae msufficiency{ s —5!‘)1 01
(10) Carainomaf 18 -8 7 -
2 \eoplastic imaston of vein 18 -8 dor?
3 Venous compression by
a Gravid uterust 18 A3 1
b Neoplasmt 48 —139 1
¢ Aneunvsm} 18 —13 1
d Scar ussuey 48 —3o i
e Scalenus anticus syndromef 18 1311
f Hyperabducuon syndromet 8 —4H1
g Fractures} 18 —436 1
h Dislociuonsy 1% 1314
1 Increased mntra abdomingl pressuref 49 ~522Y

(asaites)

P Novocciusne

1 Varicose vewss

2 Primary 18 —ING
b Secundan to
(1) Tosture 18 —~4310
(2) Occupation 48 1329
(3) Clothung 18 —4339
1) Proximal obstructine lestons or pres 48 5229
suref
(See 11 A 3 Diseases of Verns)
() Thrombophlebius} 18 5229
(b) Arteniosenous anastomosisy 48 5929
{7) Hemangioma 18 8,0
(8) Congenital anomhies of vemns 18 0109
) \rtugﬂ\cnaus anastomosss (fistula)
1 Congenmital
b Trawmane :gs—(;‘f;?,
¢ Secondary to malignant lesionsg m;yg E
4 Sccondary to bacterial mlecvonst 40:’—
¢ Secandary to fungus nfectionsy o s

m2-2 3
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NOMINCI ATURT TOR DIAC NOSIS

g Idiopathic
Lssentinl polyanguuss (periarteritis nodosn)
Artcriovenous wnistomosts (fistuly)

a Congemital

b Traumatc

¢ Secondary to malignincy

d Sccondary to bacterinl infections

e Sccondary to fungus infections
Congemitnl anomalies of artery
Traumn of artery
Scalenus nticus syndromef

Rupture of arteryf
T'ffects of exposure to rdintion

DISFASES OF VLINS

16 -9106
102-931

102029
4024
1028
102—1
102-2
16 —0
16 -1
16 —134
[ 16 -1 5

1 -1 5

46 —17

w o Lo Lo

TUNCTIONAL CONDITIONS (VASOMOTOR)

Spasm

48 —-582
-1 a

ORCANIC CONDITIONS (STRUCTURAL)

A Occrusini

Thrombophlebttis and venous thrombosis
(phiebothrombosis)
a Pnmary
(1) Thrombo wnguius obliterans
(2) Migratory thrombophlebitis
(3) Essential or :diopathic local
b Secondnry to
(1) Mechanieal mjury
(2) Muscular cffort or strain
(3) Chemical injury

(4) Inflammatory or suppurative lesions [18
1 27

(etiologic agent to be indicated)
(5) Infecuious disesesf
(6) Severe sschemiaf
(7) Varicest
(8) Blood dyscrasias
(a) Polycythermat

402-930*
480-9307
18 9007

8-1 7
18 —17
18 -3 7
-1 7

18 -1 7
18 5117
48 —5227

48 5417
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DISFASES QF 1HL LAMPHATIC SYSTEM

} Yymphangioma

a Sinplex

b Cysticum
2 Lymphangiosarcoma
3 Lymphrdema

a2 Primaty

(1) Congenital {Mitroy s disease)

{2) Praecox
b Secondary to
(1) Surgical remosal of Jymphs nodes
12) Neoplastic imasion of lymph nodes
(3) Tymphadenmus due 10
) \ray
(b} Pyogeme wfection
{&y Granulomatons mfectons
{tuolagic agent to be andi
cared)
(1} Dependency edema
4 Infimr tory Testons
1 Acute lymphangius
b Chronue hymphanpu

510-831A
510-851A1
5108113
510~851G

—a3e
$10-013
5100008

55 —1158
2% -8 8

59 17119
5y ~t %
57 ~2 8

-1 8

516 ~4318

21 ~t
21~}

DISEASES OF MINUTF VISSUIS

INCRLASED FRAGILITY OF VESSTLS

U Infectous purpnra due to

v Luctenal

b Narus anQ other wvera-orgatisins
2 {oxicpurpura ductp

4 Arsemic

¥ Thosphorus

¢ Phenolphthalein

& ifepann and relaed substances

+ Coumann dervatnes aud relued sub
s\apers

£ Venom

191 5
w1 5

1903114 5
19031235
19031211
1033295
190360 5

190-.381 5



302

=

O 0 N — - D W ®

~ o

NOMINCLATURD TOR DIACNOSIS

Aberrant position of vein 18 —021
Hypoplasia of vein 8 —016
Phlebectisin 18 —015
Peniphlebitis 48 —190
Phiebosclerosis 18 —952
Rupture of vein 48 ~4 5
-1 5
NEOPLASMS OI' BLOOD VISSTLS
HEMANGIOMA
Cavernous hemangioma 1908504
Capillary hemangioma 18001
Plexiform hemangioma 190—850A
Sclerosing hemangiom 190—858A
Syndromes with hemangtomns

[ 1908504
a Muluple hemangiomas and chondromas ‘ _873B
(kasts syndrome)

b Hemangioma of retint and central nervous fx,? 3—8501
system 10008504

HEMANGIO ENDOTHLI IOMA

Hemangto endothchoma—benign 1908504
Hemangio endothelioma—malignant 190-8,0B
SARCOMA
Angrosarcoma 190—850G
hapost s sarcoma 190852
Ewing s sarcoma 190-87,G
Glomus tumor (angroneuromyomay 190--8,32
Tlemangtopericytoma 1908531
Telangtectasis
1 Hereditary hemorrhagic telngiectasia 490-851A
b DPapillary varices 11¢—8024
110-850A%

¢ Spider angloma



GRITERIA TOR DIAGNOSIS or
PERIPHERAL VASCULAR DISFASES

DISEASES OF ARTERIES AND ARITRIOLLS
TUNCTIONAL CONDITIONS {4 \ASOMOTOR)
A VASOCONSTRICTOR

1 RaxaaLns Syvrome (primary or ihiopathic) PRUARY Ray A sins
Mhsrast 1 s wospastic condition hegmning nsually 1 enrly adulthood
and affe ung women shout three umes as commonly as men 1t s
wsuatly ssmmosmiesl The small sxenes and arterales of the fingers
toes ears nose or cheeks berome constncied wpon esposure of the
body (not ust the handy) 10 cold or wnder whe imtuence of emotion
The affected acral pirts become pale or cyanate nd numb but wmally
not very punin) Upor cessation of dhe stmudus rubor develaps with
unghng or a buming sension lastin,, 19 or 20 minutes Oft repeated
attacks may induce trophie dhanges and prunful nleers of the finger tps
qe other parts Exteastee gangrene cately develops

Lotafued schrodinma {sclerodactnha wcrostleross) may eventuate
the shin becommg shmy tense hand wnd pagmented and the joims
winiosed However few cases of Ruvnand s syndrome develop this and
most sleroderma 1 not the result of Ravnwd's ssndrome Calcinosis

s rire sequel Seeondan knvinud s phenomenon must be elinin ted
to mike the whopithir dignosts

°

Pasnatns Syvvromt {scondats) ~

T Tyruman asospastic sdreme (trwamavc v 180pstcC symutrome
preumanc hammer disease) ~Raynaud s syndromne may result from the
use of iibrating, wols This 1s usully uniaerad ot first Therealter
exposure to cold my preciptatr an atiack s in the dwpathisc v ety
Tecosery 15 nat cormmon exen when e occupation 15 abandoned

b Nemorascular mechamsims-

1) Cervieal mbi~Cervinal nibs atistag from the seventh sreth or
ks cammonty e fifth cervical veriebira exent pressure on the
subclavian artery bradsnd plewus or sympathenc fibers sulf
centlv 1o produce 3 Raynamd s syndrome frequently wih

prresthestas coldness and cyanosts on abducnon and m rare
casts enough unpatrment of arculaton to €€ gan,

rene
30
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NOMIANCLATURI FOR DIVCNOSTS

I'urpur'l due to avatmnnosis

1 Scurvyt 190-763 5
b Lack of vitamun ht 190766 5
¢ Other vitimin deficency 190-7 o
Purpura secondary to increased venous pressure ¢ 190-5225
Menstrual purpuraf 1907865
Semle purpura 100-7975
Idiopathic purpura *507-7911
a Henoch's purpurt 190-9x7
b Schoenlein's purpura 190-9+71
Allergic purpura 1903905
INCRLASLD PLRMLABILITY OI VLSSCLS
Urticaria 190-390 8
Sensivity to physical agents
1 Mechacl 190-1 8
b Cold 490— 11« 8
¢ Heat 190—1198
Hematogenic purpura due to
a Thrombocytopunnit 190518 5
[190-5135
b Leukemiaj —5155
¢ Aplistic anemnyf 190-5125
d Cranulocytopening 1905115
¢ Disturbances of clotting mechanismt 190-5195
Loc:l mfltmmauont 190-1 8
Anaphylicuc shockt 190-3908
Traumntic shockf 190591 8
Burns} 1001118
Irost bitet 100—118 8
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and mtermattent dandication or yest pun suggest the primaty
process

(2) Thromboanguus obl Ragiwuds pl u "m:!‘le
ACOMPANY thyombo-angutis obliterans 1t first ffecting o
or more digts )

(3) Syphibiic arteniis—Raynawud s syndrome has been reported to
accompany s\philiic anentis of the aexal pasts Posuue sero-
logreal tests should be Tortified by Iustologic exammation

d Raynaud s syndrome secondary fo tnfoxications—

(&)) ¥:§;’é§ Smoking causes vasoconstriction of penpherl
small jreries and artenoles and 1s detnimental 1n eases of
otclusne vasewlar disease

(3) Arsenig—Arsenic 15 a cause of Raynaud s syndrome To prove
the rel slup the proms and other evidences
of atsenscal powomag must clear up when the arsene 13 dis
continued

(1) Ergot—Ergot will produce extensiy with resul
Raynaud s syndrome and even gangrene of acral parts when
hemostasts results in thrombosis Coldness cyanosis and burn
1ng pam precede the dry gang with black fica
tion Other symptoms of ergotsm my occr imoling the

functions of many orpans Iersonal suscepubihity 10 the drug
sartes greatly

19) Lead-Lead porsoning has been reported 10 have produced
Ravnaud s syndrome

e Sclevoderma {diftuse scleroderma) —Ths 15 a diffuse vascular or
collagen diease Frequently the eathest sign of 115 presence s the de
relopment of Ravnaud s phenomena in the fingers s may he present
many months before the signs of the diffuse disease such as thckenin
of the skan selanprectasta bone absorption ealanosts and mllahenox:;

chnges i the gastro-utesunal tract Jungs and heart mamfesy them
selves

f Asceflaneous mechanisms—Some of these may be temporry and
satie chronic but any of them may sameumes produce Reynaud s syn
drome poor postwre diffuse scleroderma acrat scleroderma derma
tomsositrs essential polvangutss ealrinesis crygiobulinemia advance
pulinonan tberculosss leukema lupus erythematosus cold e
parovssmal hemoglobinuna syplidss matna polyeythemia vera TE);l
anttais In some cases 1t gs probable that an inherent \asumolcr“(;:s



306 CRITERIA TOR DIAGNOSIS

Roentgenogruns are confirmatory A fibrous band represent
ing 1 restdual cervicnl rib may cause the syndrome but not
show on x r1y study

(2) Scalenus anucus syndrome—A neurosascular syndrome pro-
duced by contraction spasm nd hypertrophy of the scalenus
anucus muscle so that the subclwvian artery brachial plesus
or sympathetic fibers become pinched between the scilenus
amticus and medius muscles Frequently there 1y tenderness
on pressure over the scalenus muscle As 1 diagnosuc test the
1njectron of procune hydrochloride around the muscle results
mn temporary relief of symptoms

(8) Hyperabducton syndrome—Circumduction which brings the
arms together 1bove the hed with the elbows flexed or with
the plue of thetr long 1xes correspanding to tht of the body
as an sleeping with the arms behind the head may cause
compression nd 1t the same time torsion of the subclwian
artery nd brachinl plexus resulting m prrasthesas nd
obliteration of the ridinl pulses In extreme cases pamful
gangrene may result

(4) Spondyhtis—Cervical spondylitis or ruptured nucleus poly
posus m1y produce vasospism with resultng color and temp-
erature changes 1n the hands and fingers 'mmmpnmcd by
prresthesins nd often severe pamn Aggravation 1s produced
by extension or tnisting of the neck strunmng 1nd couglung
Roentgenographic evidence 1s helpful with the use of myelo-
grams 1f indicated to diignose the spinal deformaty

(5) Neurius—with secondrry visospasm—Any neurologic condi
tion that results m long standing disuse may result in disturb
ance of the arculition resulting mn changes 1n color nd
temperature Examples include Peripheral neuritis chronic
anterior poliomyelitis progressnve muscular trophy syringe
myeha cwsalgin spina bifidh and hemu and monoplegin
The vascular manifestations my ciuse persistent €ynosis
pallor coldness or the Rayniuds syndrome

¢. Raynauds syndrome secondary to organic vascular discase—

[ Arteniosclerosis—The Raynud s syndrome occurs m 1bout 10
percent of cases of arterioscleross obliterans In these c1ses
phllor or ¢ynosis or both 1re produced by cold but wsully
not by cmotton Numbness and aching occur during palior
burming nd unghng during recovery The age of the patent
plus tbsence of pulsations dimnished oscillometric rexdigs
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and mternuttent clandicaton or rest prtt sugpest the primary
PTO(QSS .
) T ma

() Thromboanghus Ravmud s | p “‘i

accompny thrombo-anghtis obhiterans at fivst affecting ©

or more &igns ‘
{3) Syphahiue anentis—Raynaud s syndrome fats been reported 10

accompany ssphtlwe arterstis of the acral parts Positise sero-

logical tests shonld be fortified by histologic examnation

& Raynaud s syndrome secondary to infoxicafions—

() \coune Smolang tauses vasoconsinction of peripheral

(2) Tobacco °
small artertes and arterioles and 1s detrimental m cses of
occlustve vascular disease

(8 Arsemic— \rveme 15 3 canse of Raynaud s syndrome. To prove
the relauonshyp the v asomotar symptoms amd other evidentes
of arsemcal posonung must dear up when the arsemic 1s dis
conunued

(4) Ergot—Ergot will produce extensie vasospasm with resultant
Raynaud s syndrome and even gangrenc of acral parts when
hemostass results in thrombosis Coldness cyanosss and burn
wg pun precede the dry gang: with black i
tion Gtlier symptoms of ergotssta may occur imolving the

funcuons of many organs Personal suscepuibality to the drug
\anes greatly

(9) Lead—Lead possoning has been reported 1o hase produced
Raynaud s syndrome

¢ Scleroderma (diffuse scleroderma) —This 1s 2 iffuse vascular or
collagen duscase Frequently the earhiest sign of 1ts preserice 5 the de
‘clopment of Ravnaud s plicnarena wn the fingers Thus may be preseny
many months before the signs of the diffuse duscace such as thueleniny,
of the shin tehingrectasia bone absorption caleinosis and collagenous

changes 1 the gastroantesunal tract Jungs and beart manifest them
selves

{ Muscelfaneons mechanisms—Some of these may be temporry and
some chrotie but 2ns of tem way somelmes produce Reynaud s syn
drome  poor posture diffuse sclecodesma acral scloroderma derma

foumostis essentidd polsangnns calernosis cryglobulinerta adsance
pulmonary wherauloss lewkem o

pus erythematosus cold alles
pn}ﬁ\“mn\ Yemoglobinuria syphilss malana polycythemia vera El
arthnits o some cases w35 probable that an inherent vasompter dis
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turbince 15 brought to hight by the ggravating condition 1n other cases
the Raynud s syndrome mny be merely comerdental

3 Acrocy \Wosts —Acrocynoss 1s 1 condition characterized by per
sistent coldness 1nd ¢y mosts of the distal parts of the extrenuties It s
often =ssociated with profuse swe ity of the volar surfaces nd often
moderite locil edema Presse produces 1 white spot which slowly
disippens Spontincous blinching ulcerwon wd gangrene do not
occur

The mechanism 1s probably local sensitnvity to cold or 1 ysomotor
action producing mcreised artenolar and small wwtery tone Psycho
neurotic people or those with neurocircultory asthema are often
affccted Most cises occur between the 1ges of 20 ind 45 years and the
sex rto 1s about equal Usually the color changes persist throughout
life but m Inter years they may lessen

t Curts Marvioraty (early or muld Inedo reticulans) —Cutis mar
morata (marble skin) 1s 1 mild form of livedo reticularis unassocinted
with 1y other disexse Dusky red motthng ol the skin 2ppens on
exposure to cold md disappeus i 1 warm environment It 15 most
conmon 1n girls wd young women The irterioles become sprsmodi
cally narrowed and the capillnies ind venules dilited The feet ind Jegs
are most commonly affected occasionally the palms forewrms s
and pectoral regions Coldness numbness and achig may occur

5 VASOSI As\t S1CONDARY 10~ Lestons of penipheral nertes=\'so
spasm my occur s 1 secondary mantfestition of lesions of 1 peripherl
nerve

b Lesions of bramn and spinal cord—Tlus 15 not common or of grent
practical importance unless the patient s it the sune ume flrcted with
arteriosclerosis obhiterans

¢ Thrombopllebitis—Arteriospasm occastonally rccompanies 1cute
thrombophlebitis of the adjcent vewnr producing temporary 1bsence
of rternal puls itions with some lowering of the cutincous temperature
The leg 1s swollen and cvanotic rather thwn pile however s dis
unguished from 1cute arterial occluston d the superficil vens e
usully distended rather than collapsed

d I'mbolism—Arteriosphsm s 1 common accompanment of embol
1sm to peripheral arteries d 1s frequently responstble for severe pun
Both the artery contumng the embolus md the neighboring rteries
mny be flected

¢ Thrombosis—Acute arteritl occlusion duc to thrombaosis my give
rise to Ysospasm 1l other arteries supplying the sunc region Coldness
pllor pun <nd other evidences ol 1schenny ire present In i extreme
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case this may Jead 10 addisonal thrombosts i the same or nerby
ressels.

f Trawma (Posttrowmatic veflex sympachenc d);(mphy)—]icﬂcx
\ascufar spasm may result {rom trauma producsn,, the condition
Lnown as post traumane reflex sympitheue dustrophy  Osteoporasts
my dovelop 1Sudeck atrophy of pnbul osteoparasis) There must
be a ustorv of twma Althouh dus mav be selwnely mid or of
aperauion preceding the appearance aof symptoms  An carly phase may
be a typictl Ravnaud s svndrome Trequently after a smtable tme has
elapsed there are tenderness edema pan cald morst shi htlv evanone

skin and roengeno Taphic evidence of osteaparosts { o e,
mentry arteno-spsm

B VASOMILATOR

6 FRYTHFRMAIGIA primany  {erschromedlg) —Enthernndga s
an \ m winth the ex espectathy the plms
and sales are Ted hot pamful and ofien somenhiat swaller Vasadduen
ot 1s the chractenstic feature The condmon 1s aggrasated by de
pendency and 1 warm emuronment and morlcrately reliesed by elesa
toa and cooling It usually ocenrs i anddle or late Ife and 1s chiranic
w the prmary Jorm  reentes pulsate unusually well wnless there 1s
waoated obbierung sascubr disease Troplac changes  ulcerwuion

and gangrene do not resalt from envtherm by whetlier pratary or
secondary

+ ERVINrRuaLeIa—secondary to—
a Pohyesthemia vera

iy Artenagelerosis—Typical erythermalgia may result from s cruse

Mare wsually howeser 1 e wises vobior with coldness af the shan which
must not be diagnosed a5 erytherm dgra

© Thrombo anguis obliterans—The same comments may be made

4 Trauma-In the carly stage of post traumatc reflex. sympatheuc
ystrophy enihermalgis mav be present.

¢

Miscellaneous factors—1t may be sceondary 10 fever hyperthirond
W alcohobism neuracirond s

tory asthensn menopause hypertenston
matord arthritis organtc neuroloy

: gic ds
clel and poisoning by hallm mercury nd arsemic peliagra espe
anlly m‘ \\‘Ic €arly sta es benben ind the wewwag of wion hose In
many of these secandry cases th,

e condition ¢
et n clears up af the primary

duabetes methirys gouy, theu;
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ORG ANIC CONDITIONS (STRUGTURAIL)
A OccLusna (OR ANIC)

8 ARTLRIOSCLFROSIS —

1 Atheroselerosis obliterans—This ss the foremost canse of death arer
the age of 50 affecting s 1t does any or 2ll arteries It frequently affects
the extremities Pun s the chref complunt erher (1) mtermttent
chudication typified by faugue tghtness or cramps in the calves of the
legs or the muscles of the thighs after walking 2 hmuted distance re
lieved by rest or (2) pun 1t rest typically cramplike or of an 1cung
character wath the deselopment of ulcers

Temperiture of skin 15 usually low Sensations of coolness numb
ness ind of pins and needles 1re common Atrophy of the muscles 1nd
shin wath retirded growth and brittleness of the nuls 1s 1n early sign

Arterral deficiency 15 confirmed by the development of pallor on cle-
viuon of the extremty 1nd rubor followed by cyanosts on dependency
The venous filling ume 15 often prolanged beyond the normal of 10 1o
15 seconds The pulsations 1n the 1ccessible arteries may be duminished
or bsent Hardening and tortuosity may be noted on palpition
Aneurysms sometimes occur tn the course of an artery most often 1n the
poplitenl rtery

Ulcers m1y deselop on the toes heels ar clsewhere often bemg
preaipttated by triuma 1 hey are usually dry but secondary mfection
may ciuse them to be moist They extend slonly are frequently under
runed at the edges nd miy have 1 black eschar 1t the bise Gangrene
may ppear 1s 1 small bluish spot gradunlly spreading to mmolse the
whole toe foot o1 leg \n entire toe m1y be mvolsed at once These
arers my be punless or very punful The unolved portion m1y be
come mumnfied

Osallometric rexdings help in determumng the patency of myjor
vessels and the level of their ocelusion Surface temper rure studies may
be made but differences of less than 1 degree can be detected by the
Gugers Reflex visodilieition teses e of s1lue i determining the pres
ence nd degree of v 1sospsm Roentgeno,rims niay show cilaficition
and arteriogruns ’lllhmlg]l not essenuil wil grve miormation 1 to
pouwts of occluston extent of collvteral arculition and the presenet of

1 crue or false Incurysm
The dragnosns 1s rarely difficule but confusion with thrombo wngittis

abliterzns or embolismt may occur
b Medual (Moncheberys) artertosclerosis—In this condition the
media of the main ~rterees 1s calerfied and the lumen wsuilly nncom
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promused 1t 18 guue common and not necessinby of serious mpin
Pylwuons are mamtained Ulcers and gangrene do Tiot oeTit wnless
atherescleross obliterans 1s also preseat “The dignos 18 usualfy made
by palpatson of the hasdened tabelike but palsatng vessels and by
means of yornugenograms winch show the calcrfication i the course of
the vessels

¢ Combmpd—These to forms of artenosclerosts may orow in the
came ndnidual The mamfestations ure mamly thase produced by
atherosclerons obliterans

¢ TurougerArours  Osuimrrans ~Thrombo-atutis obliterans
(Bueryers diease) a chrome wlammatory discase of the =rienes
veums and sweondanty of neres oecuts almast exclushiely n men be
tween the ages of 17 and 4o vears It affects alf races Smolang tnbnccn
1 the Tost tnportant and only knawn enologic factor Al authenue
cases ate smokers and the copdiion almost twanably subsides with
Tbsunence from tobateo The exvsemities partscularly the lower ones
are most comemonly sniolved but any vessels may be aficcred The effeas
depend upon the vessels involsed

Tamn 1§ usnally the earliest and most prominent symptom Jt may
appear first .5 wtermuutent claudicavon 1t 1s frequently accomparied
by parasthesias of pins and needles formication and cold or burmng
sensations Thns s Tollowed by test pun  whaeh precedes ulceration
or gangrene Ths s @ burawng gnawing type of pain Which 18 warse 1t
nght and may be reliesed by watking or by han,ing the Teet ont from
under th bed rovers Ulnmarely uleers of gangiene devilop with
sevete and usnally constant pan often worse ¢ night and with over
freating This pan persists unti the lesion 18 thoroughly healed

Phletnss superficial or deep occurs w shout 30 percent of the cases
1¢ 18 ususlly below the Wnees and 13 the earhiest ¢
ton 1t {requently migratory

Temperure and color changes occur as with adsanced arterio
scierous obliterans and the pulsatians 1 one or more artenes may be
dunished ot absent When inlection supenenes the shin of) th

affecred urea may reman ved durin, elesation Edema 3s common d .
to phitbwis swactry mfammation or a combination of these larm‘;se

Trapluc chans ey frequenl
y ensue i the shin an,
tecoming shiny scaly and pigmented i le the forner

the larter thick d
::;b::lund s\n\»‘ﬂo\ ng A sughe inpury or chithing may p:ser;lpo‘\;:!e
ton resulung 1o loss of a toe or eten the wh
fe foot Comp)
cauing bacternal or fungos infe cons f et e
requently lead o deep fi
Letween e toes The ulcers and fissures are sharply deﬁnzd ‘:1.::.:
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moist purulent ind inflamed G ingrene may follow with loss of the
part Arterial thrombosis may occtir with more or less massive gangrene
which 1s usually soft ind most After weeks wnd months of excruciating
Pun spontaneous imputition miy occur

Ischemic neuritis may develop with agomzing pam described as
sharp dull shooting pulling or tering

Oscillometric readings help to determine the level of occlusion of
mjor vessels of the extremities Arteriographic studies are of mterest
but rarely essenual for the climcil care of the patient The presence
and degree of vasospasm m1y be deternuned by tests for reflex vaso-
dilatation sympathetic block or spial anesthesta

In the differenual diagnosis Riynaud's disease artersosclerosis oblt
terans embolization thrombophlehitis 1croscleroderma and the neuro-
vascular syndrome 1nvolving the upper extremities are the mamn con
ditions to be considered

10 EsseNTiaL PoLvaNcumis (perarteriis nodost essential pers
arterits) —

(This name 1s suggested becuse the concepts of the etrology and
prtholosy have changed)

Issentril polyanguus (periarteritis nodost) 15 wn uncommon disease
of unknown cuology but one 1n which hypersensitivity my phy w
important role It 1s more common m miles wnd may occur 1t 2y age
Small arteries ind vews m various parts of the body e affected and
produce profound effects 1s the result of occlusion ind/or hemorrhage
Ihe chinical course may resemble i wcnte subicute or chrome infec
tious disense lnsting for d1ys weeks months or even years mnd usually
ending m detth with varted ind izrre locil mamfestatons depend
g, upon the vessels affected

Thus there 1y be cutaneous muscular neurttic wnd visceral effects
In the skin wnd subcutaneous tissues rashes (petecln:l necrotic ervthe
matous) cdemn and nodules (due to ancurysms or thickening of
arterinl walls) may occur Arthrius polymyosius and polyneuritis it
common Gnstromtestinal disturbances pulmon iry imvolvement coro
nary artenal Iesions pancrextic and hep e dysfuncuon: rennl mvolve
ment with hypertenston (in about 30 percent of the cases) wnd renal
msufficiency and cerebrov scul wr complic wons inve 2l been obsersed

The vsual picture 1s that ol successtve ex werbations imvolving one
wer after another with mluse woikness  emacrition  norexit
msommt nd he wlaches Pertods of pyrevia my alterne with long
febrile episodes Modertte or severe leuhocytosts muy be present Jl]l(l
eosmophilia frequently occurs The sedinentition rite 1s usuiily cle
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\ated Anemia may be severe Often the ditnosts 1 mrade by exclusion
but biopsy of an arwenal fesion die hest ariterion Faen with boopsy
the chan,es m1y not be spearfic for polynguns

11 Crwwisp Mryemis {tomporal qrtenus) ~Cranal arteritis {tem
por.l artenitis) 18 a rather yre febule self lmted disease of varnble
duration and upknown euology imvobang thetemporal ind oceasionally
other cramal arteries Older persons ve affected The symptoms ¢
systetnc and local The former include fever maluse sweiting weak
ness anorexia and weight foss Locally there are pan and tenderness
of one or both temporal srtenes which e yeddened nduraed or
nodular 1nd tender The pulsinons m1y disippear beause of throm
bosss Twn 15 often complumned of m the temples or elsewhere m the
head Parttal or complete loss of vision someumes occurs Delirum
trawsient coma whnormal neurotozie signs et devness have been
ohserved Ancmia an ! shight leuborytosts (but not costnopintia) may
oonr

Diapsy of un tmolied artery confirms the diagnasis Exasion af the

mflamed artery charwctensuclly rebieves the pawn bt the general
symptoms conunuc postoperatnely

12 Ercorsnt (early stages may be spasticy ~Lrgotsm i Amenca

usually results from the improper use of drugs dernved from erpot
which may produce sevcre sympat!

with 1 In
other pirts of the world notably Europe 1t occurs following the use of
rye bread mfested with the ergot fungus

The effects are summetrical and most pronounced 1n the lower ex
tremuties The nosc and ears may be imvolsed The eardy stage of cold
ness numbness and rubor or cyanosss of the lunbs 1s reversible Wil
continued use of the drug thrombosis of vessels and dry gangrene
develop wnd progress w black ation Ceneral of
nausea vomung colic diarrhea and even convulsions may nc‘cur

13 ARTIRITIS SFCONDARY 1O~ [ stfectipus disrases—
and pralferainse alterations of small arterzes and arterotes oteur
many ifectious diseases as a secondary feature In the nchettsial &
eases for instance here s widespread endothelial proliferation dey es
eration nd necroms of arterioles capstianies and venules with crg .
cular changes Thrombosis of larger artenies may ocaur Ilp l‘“s
nodosum and erytherma duratum are examples ot milla ey vas
cuditis caused by a systemic condinen rien vas

Inflarnmatory
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b Local nflammatory processes—In lacal milwmatory processs
both 2cute ind chronsc the Joc il arterioles capillaries and venules are
mvolied in the wssues affected  Erythema edemn, ulcertion wnd
necrosts re the mun mamifestiions nd are produced by dilitation
merewsed permeabibity, and thrombosss of the small vesscls as the rosult
of the mfectton The mflammatory proccss may become so extensie as
to bring vbout gangrene of an extremity

14 hpertensnr Viscurar Disrase ~Hypertenstve vascular discase
while charactenstically producng severe cardiorenal cffects becanse of
arteriolar vasoconstriction termunating in organce changes m the
arteroles occasionilly produces discreie trophic ulceratne or gan
grenous lesions of the peniphieral parts of the body An arc of bhush
discoloration usually above  milkolus becomes a hemorrhagic bleb
which brexks down and forms a superfictil ulcer This slonly emlrges
to 1 diumeter of 1 to 7 am There 1s Iittle granuliton or exudate and
bealing 1s slow  Moderttely severe pamn is complained of

15 ARTCRIOLITIS SICOADIRY TO—

a Infectious diseases—\s under 13 1bove

b Local nflammatory processes acute or chrome—The mnifestr
tions are sumtiar to those seen with artertus but less extensive

© It m1y be secondary to lupus erythematosus dissennntus mclud
g Libman Sacks syndrome ‘These condstions ire of unknown etiolosy
with widespre wd nvolyement of the small arterzes wd artersoles Young
women are mast often fected

Dissemunted lupus erythemtosus my tun an tcute 1 subacute of
chronic course with fever malase weikness prostrition and loss af
weight Cutaneous lesions may occur wynhere but ire most common
on the face and fingers They vary from blush to red edematous
shightly mdurted plaques On the face they usuilly cover the checks
and bridge of the nose m butterfls confiuration Exposure to sunhight
ggrar tes the condition Purpura arthralgin wd arthrius are common
Plenral perscardial and perttonial cffusions muy occur The lymph
nodes and spleen may be enluged Cardine murmurs are common
\zotenun and hypertension may dcvelop but ire not common  Anemix
leukopen1  thrombocytopenia albummnuria  cylindrursnt 1nd micro
are frequent Isborutory budimgs Blood cultures are

scoptc hemturin
ily the termmal event alter months

neghtnve Bronchepnennonta is usua

or 1 few years
In more chronc cases there re remssions and exacerbitions

The diagnosts of Libman Sachs syndrome should be suspected when
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there are signs of progressne endorardatis widy pratouged lev ler rcn?l
damage nd negine Bloed cultures but the diagnosss can be made
TOPS!

on:(\ ;;:h‘:;atlf:c) Artenrohinis— Artepolitis not assocrited with recogmz
able dusease entigtes 15 somertmes obsersed There hve been rare cuses
reported of prosyessne disseminated artenuss and anteriolius rescnt
bling dissemmated fupus but with more pronusient vascnlar mamfes
tations and lacking cutancons lesions wd endocarthivis. Gangrene of
digns and loc) necroses of the shan may ecour

16 ArTrriat THROAMEBOSH — Arternl thramboss may occur 10 1 nov
mat or duseasedd vessel Trauma mav cause 3 Jocal thrombents or mu
canse thrombosis elsewhere sn the body There may bt a laceration or
contusion 1 which an artery 15 dureetly injured or a contusion of solt
fosues sufbcient 1o disturh the intma and thus preapitate 3 throm
bawis

“\ontratiat e sntertat thrombons occurs 1 tiseased vesels {see ap-
propuate headings)

a Associaled with mfectious diseases—Infectious ehseases mas cuse
an 1cute arterial occlusion 10 two navs by darect ins 110 of the wreery
ar bs producing, so much inflammation edem and senons 52755 s ta
shut off the urtenal supphy Typhod fever nfitenza ind pneumenit
35 well as arure sepud wnfections and niterive cobss way have such
an effect

b dssocrated urth blood disrrasiar e g~ (1) Polycythena rera (2
chlorpsis (3} anemia 4y lenkemg

€ Serondwrs 1o triuma of compressian
¢ Secondars to surgen

e dssoctated wih parturttion -Thrombosss may ocear due to pres
M 0% S0 Teliex avienal spasm donng partutiton

b Aesrciated wath cardrae insnfliciency ~This assotanion 18 Tire and
must be distiymnshed from embolism

& Associnted woth slowed blood streg n—The follown,, condivons

WY canse sufficient slowsn  shock a tranmanc contpression 1he hypo.

tensian secandary 1o hemorrhage or senous viseerl damage overn

dulzence w narcotics long et est w1 the iactivin produced by casts

zr::;:n:lw‘\‘x: ll:l'l:;:’ﬂhomht applimnces In patients with 1n asiersal
kel ta ac

cur
b Asso
Assoctated wath exposure 1o « ray raduen ar vadsoacin e tsolopes

~Scarring and retr.
actlon may cause this syndr
ome Radigy
sances when injected into arterses ta e

produce a contrse m.
semetimes produce arteriis and occlusio sl
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1 Idiopatinc—Arterinl thrombosts sometunes occurs without ppar
ent cause Venous thrombosis 1s frequently qssocrated

17 Asscess or WaLL or ARTERY —Abscess of the wall of m miery
m1y anse mn any of the coats It may occur from locil spread of fec
tton ot may be ¢mbolic or metastrtic from inother focus This condt
tion m1y mvolve mmy vessels of n extrenty or + part of the body
such 1s the hidney or 1t m 1y be localized and nearly symptomless

18 TrosT BITF ~Frost bite m1y occur from exposure to subfreczing
temper tes momentwily or to 1 less severe temperture for 1 longer
tume It occurs more redily if the blood vessels e disewsed 1he severe
degrees of frost hite charictensuclly produce thiombosts of the arteries
and artertoles 1nd uso mnvolve the venous and lywph e channeds

Trost Inte has Leen chssified m four degrees depencing upon 1ts
severity sumlir to the common clissification of burns 1t 1s of mulitary
mmport mee both m fiid climates and m the cold nd anovemin 1sso-
anted with high altinde flymg Symptoms vary from 1 nuld stage of
ervthemn to gingrenc Prophilavis 1s extremely important When ex
posure 1o cold 15 camphicited by wetung of the affccred part or by
trauma the stanee of g ingrene will be much greater

19 Prrvio —Pernio ot chulblun as duc to exposutc to cold nd wet
weather without frost bite It muy be 1cute or chrome in type Ocelu
snve vasculir lesions occur only 1in the chironic stiges of the disese

Jmmeditelv after exposure the shin becomes cool o1 cold nd
cyanotic with edemt o1 blebs In the early stacs there 1s 1 dermatins
which 1s recompinsed by a4 cyanotic 1¢d color with shght edemn The
symptoms of 1tching ind burning are made wotse by exposure to heat
The chronic stage 1s characterized by ulcerytion In the serious cises a
hemorrhgtc rerction may apper i the ffected pirt After susceptible
prtients are exposed to the same cold stmul wit repe wedly very punful
ulcers develop lewing permancnt scars with atrophy wnd fibrous
changes This lesion his been known s leukopanio ervthirocy inosts
and by other descriptive terms It has been confused with crythema

induratum

90 Livepo RiTicut aris— (Cutts marmor i) —1 videnced by blotchy
discoloration of the skin of the extremuties Miny possible causes ne
been sug.ested mcinding those of 1 fiulty endocrine systam It cn be
a;,gnﬂted by cold and 15 associated with incresed vasomotor tone

The leston my isolve the sk of the handds and arms Hue most often
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the legs and feet are affecied Very rarddy ulcermuon ad even
grene muay des elop

91 Axrerist Lasoutsy —Am foreign or abrormal particle arcuttt
mg m the blood may be an embofus and st an o(dusmnl ‘\\ hen :l
fod es m 2 \essel too small to permit ats fursher pssy,e sy )‘
occur 1 a dhseased or notmal vessel  The wmost fregquent sousce O
srtenal exmboh Are the mur thrombit ar segetitons that form s the
Left sude of the Ieart Atnal fibnllation 15 often present Other com
mon causes of emboh ase the shock of an operation obstetnicl dddavery
or myocudial infarction An embolus may anse from a plaque or cal
afied rea in a proxmal artery such as the aona A\ patent forwmen
avate ot other communicaton bereen the vght wnd fefe heart permnt
paradovical wstersal embolism ansing [rom clots it the venous systomn
The following objects mav cwse embolism —

1 Thrombus

b Tat—Fae embol should be suspected after trauma paruculrly
following fractures i magor bones Major aperations iy seease a1 by
direct tprodaction o e vessel or by diteet campresstan Cow
wsions to soft Lissues mas lberte fat particles or cause necrosis wath
stcondary far emboly

€ fir A emboh should be suspected after major trauma In 2ddr
ton air amboh ay be produced by the opemng of 1 large ven durmyg
mury o \aseular surgery espectatly tmthe nech cudiye andd thor e
surpery Whe mtroduction of air 1nto a major vessel during a thera
peunc injection  transfusians or catheterization technigues

4 B cteria~Sepus {rom focal snfections blood stream nfecnions
such 15 prewmoma tvphord fever memingins scarlet tever and others
riss produce microbizl embok These organtsms may he lodged ay
muluple maplants w various pats of the body they may agglutingee
wd dose off small or large sessels they may fodge m heart valves or
sddic the Jongs o Wxdngys they mas imade the Bood vessel wall and
¢1ise secondary thrombosts o embolism Other diseases may suddenty
Decome responsble for embolt. Tubereulosis i sts wmihary form 1s an
example

e Negplasm The tendency of neaplism to mvade both the hemaue
i biphanc sysiems 1 snherent Either or both

of ¢ systems may be
smohed +nd emboli mas resule ’ '

{ Fynors—Embols man accasionlls be compased of fungus rowih

b Inorgamic subsin rres—Such substances 1f njected (o or near a
Blood sessel may become embohic
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B Nov-occLusint  (OrRCaNIC)

22 ANCURMSM —An artersal aneurysm in uts primary form s simply
n abnormal dilatation of wm artery Traumn my mjure the vessel
wall The prussure of the arculrting blood then chuses the wall to
dilat¢ The dilntation may be diffuse o1 steular The sic consists of the
vessels wall Thisis v true aneurysm

In other mstinces the ntersal wall 1s destroyed m part or completely
2 the contiguous structures form = sic like enclosure through which
the blood circulites This 1s called 1 [ilse  ancurysm wlich usualhy
develops s 1 tesult of 1 fiictme of 1 cilafic plque The mmer wall
ol 1n meurysm my be hined with Tumnued blood clots thereby
cwsing 1 reduction of the pulsaitions

Dissecung tneurysms usually e of arteriosclerouc ongmn A prt
mry tear occurs The medit 1s destioyed by the pressure of the arat
Inting blood 1nd dissection progresses between the layers w erther
direction

1 Congenttal ancurysms—These are rare The medial cot myy be
undeyeloped or absent diltation may occur euly n life These men
rysms are often found mtrierinnlly i the internal cirond rtery of
m the arcle of Wilhs Rupture cses fatl cerebral hemorthage

b Syphilitic aneurysms—Aortins 1 munilestation ol undcqmlcl)
tretted syphulis occurs most often m the ascending orer md the
tortee arch Iess often i the descending and the abdonunl rortn nd
more rrely n the extremities These neurysms may be fusiform or
saccular

¢ ditentosclerotic anewrysms—The frequency of ncurysm due to
arteriosclerosts 15 mcreasing The medral cons of arteres affected by
aterosclerosts mAy ruptute This m1y occur 1t m area of calafic
deposit or plaque The form of dilatation of the artery depends upon
the local condition of the blood vessel the contiguous structures the
tension 1n the vessel and the degree ot success of repaut Alld triumt
of 1 vessel affected by ntertosclerosis 1 1 frequent cause of ancurysms
Common examples of this e sicculwr ancurysms oceurring, m the b
domtnal 1orea wnd in the pophiteal artery

Artertosclerosts with medial necrosts 15 the nmost common €wse of
dissectng neurysms Thrombos:s of the artery 1s @ frequent complic
tion 1nd 1t tumes Wy producc complete occluston kuptwie of
ancurysm of a lrge artery or i 1 critic 1l location miy result n deth
Cangrene m1y result from ancurysm of @ peripher il vessel 1 wlhy dig,
nostic cnterta ave the physical findings of 1 pulsiwung mrss or the

— P



DISEASES OF ARTERIES AND ARTERIOLES 31

xray appearance of enlarged vessels often with calafied walls Pam
s oceur 1f there 15 erosion of bone OF pressure on nenes

@ yeotic aneurysms—The wall of the aorta or of ather artenies
may be weakened by a suppurative process secondary 10 wCHNOMYCOSIS
wberculosts subacute bactenial endocarditis septicenna pnenmonia
yyphoud fever or other wfections dweases A local infection around a
major vessel ni1y 5o weaken 1t as o Jead (o an aneurysm or to rupture
Aneurysms occur most often where there is marked stress and stram
on the arterral walls € g near joints 1n the extremities

e Tratmatic aneurysms—\May be of the true or false anety
\nnjury to 1n artery may cause its Jater drlatauion Ths devdlopmenm
may be delayed due to the pressure of the contiguous structures or
because of a concomitant hematoma

t Embolic aneyrysms—An embolus may enlarge an artery and couse
a weakening of the iptimal and medial layers with secondary aneu
nsmal dilatation

g idwpatine aneurysm—In tertam wnstances the true cawse for the
aneurysm cannot be ascertained

25 Essentiat Potrascums (perwartenits nodosa)~Tlhus has been

desenbed p eviausly under 10 but 15 mentioned here to emphasize the
fact that 1t may be non-occlusine

1 ARTERIOVENOUS  \nasTosmosts  (fistula) —Atteriovenous anasto
mosis 1 an abnormal commumcanion Letween an artery and a e
Tins communtcauion mav be (a) direct such as follows 1 stab or Lun
shot nound (k) throuh a siccular aneurysm mvolung pnmanly one
vessel (c] by an abmoroal dilatanon of the nalls of the several vessels
molved () by arteries and veins openmng 1t €ONLUZGUOUS SIrRUres

Yhe following signs and svmptonis may indecate the presence of an
trterio \ enous ANASLOMOsIS

Enlargement of a limb or arex of body susface

Lotal weresse m perspiracion and growth ol hawr

ncrewsed local temperature

Rubor of the affccted area

l(nusual prominence of veins

mr:ya:/;l\[l:lﬁ foam over \he afieaied area occasionally a thell

o e O

-

Increvsed o ood
Xyenation of veinon T
ey Y ous bl from the area Thus

caust the vewnous blood to )

be brighter red than
rom

coresponding notmal verns Studies

for oxygen un:
may confirm thyg finding ¥ sanratin
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B NovoccLusiie (ORCANIC)

22 ANEURYSM —An arternnl aneurysm 1n 1ts primary form 1s smply
an abnormal diltaton of 1 trtery Triumn my mnjure the vessel
wall The pressure of the arculrung blood then causes the wall o
dilnte The dilvtation my be diffuse or sacular The sac consists of the
vessel s wall Tlusis1 true 1neurysm

In other mstances the arterinl wall 1s destroyed i part or completely
and the contiguous structures form 1 sac like enclosure through which
the blood airculates This 1s called 1 false neurysm winch wsually
develops as 1 result of 1 fricture of 1 calafic plique The wmer wall
of an eurysm my be lined with Inminated blood clots thereby
casing 4 reduction of the pulsitions

Dissecting 1neurysims usually are of arteriosclerotic ongin A pn
mary tear occwrs The medin is destroyed by the pressure of the arat
lating blood and dissection progresses between the layers exther
direction

1 Congenutal ancurysms—These are rare The medial cont may be
undereloped or absent dilatation mny occur early 1 Iife These wen
rysms 1re often found mtricrannlly 1n the mternil croud artery of
in the arcle ot Willis Rupture causes fatal cerebral hemairhige

b Sypinhtic aneurysms—Aortiis 7 mamfestation of nndequately
treated syphilis occurs most often i the tscending aorta and the
rortic arch less olten tn the descending and the abdommnl aortt nd
more rirely 1n the extremiues These aneurysms may be fusiform of
saccular

¢ Artertosclerotic ancurysms—The frequency of wneurysm due to
arteriosclerosts 1s increastng The mcdid conts of rterres affected by
wteriosclerosts muy rupture This my ocenr at an arcy of calafic
deposit or plaque The form of dilatition of the artery d¢ pends upon
the locnl condition of the blood vessel the contiguous structures the
tenston 11 the vessel nd the degree o8 suceess of repur Mild traum?
of 1 vessel affected by artertosclerosis 15 1 hiequent Cwse ol ancurysms
Common examples of tlus re sacculir teurysms ocenrring in the b
domnal nortn and 1 the pophteal artery

Artertosclerosis with medal necrosis 1s the most common €iuse of
dissecting 1ncurysing Thrombosis of the artery 1s 1 {frequent complict
tion and 1t tnnes may producc completc otclusion Rupune of
aneurysm of a large artery or i 1 eriucl locition mny resuit 1 derth
Cangrenc may result from ncurysm of 1 pertpher il vessel I rly ding
nostic crterta are the physical findings of 1 pulsating mass or the

— pa
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9 Trwwwate —Vscular spasm Irom trauma has Leen discussed
previously Trauma cn vksa produce a non-occlusive orgInic response
A shght 1njury 1o an artery may produce 4 clot which my quickly
canatue and eodothelsalize

2, Seatencs WnTrcus Syaokost ~This hus been proviously discussed

but may aho produce 1 not-occlusne organic yasculir response simlar
10 theabove

28 Ruirere~\ rupture of 1 mujor artery ay be due to truwmn
either direct of andirett Rupture may be duc 10 1w scexdent or 1o
surgery It may be due to disease or 10 a combination with trumy

Witk arteriosclerosis syphulis or asterits a very muld trauma nay
itsate rupture

20 Lreects of Fieostrs 10 Ravtation ~\vay radism and vadio-
e sotopes huwe marked effects upon the vasenlar system  Fhese
e primardy due to resction and secondanly to scwnin,, with retrac
uon There mas bie telanplectatic changes thromboss nlreration and
aseular aeclusion due 1o conurction of scars These changes m1y be

progressine over a penod of many years At times they are associated
with the deselopment of malsgn incy
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8 Cardinc misufficiency may be present with enlargement of th
heart
9 The pulse my be slowed by pressure ipplied to the affected
are
10 Arterio,riphic studies mny show the ibnormal communica
tion
11 Burth marks hemagtomis and related vascular lestons may be

associted

As the result of an arteriovenous fistulr short circutting channels
are set up 1 which part of the blood returns to the heart before st has
accomplished 1ts function If these chnmels ire of sufficient total swe
so much blood m1y be returned by this short arcut that nutrition to
the distal put fuls This my roult in cardiae hypertrophy and with
large fistuls eventually i herwt fulure In sonll fistuls this does
not occur Arteriovenous in stomosts muy be

1 Congenttal-Congemtal ustomoses are much more common
thin has previously heen belicved  Ihe possibility of arteniovenous
connections should be considered when there ne congemtil vasculir
anomlies such 1s cavernous hemangiomatt suddenly appearing van
cose vans  tnd some of the pott wine wd other vascular shin anom
alies Some congemital arterovenous connections ue locally mahgnnt
m that after excision new anistomosts develops with extension of the
process usully prosumil Though pathologicilly they do not have the
appewrwce of 1 miligniney they mry result in the loss of the part
and m some cises n the loss of hife

b raumatic—Cunshot or stab wounds e common causes of rte
rrovenous fistulis

¢ Secondary to Malinancy—Aihgnmey miy weken the walls of
a Dlood vessel by dircet invasion resulung m i arteriovenous fistula

d Sccondary to bacterial infection ol the sutrounding tissues Such
infection muy mvde the walls of i ntay md ven producmg n
artcriovenous fistul

e Secondary to fungus mfections—Such mfections may 1ct stmlarly

95 CoNGINITAL ANOMALIES (other thn fistulas) —Many unusuil
types of congenttal abnormalities e on record I hese vary from con
gemtal bsence of vesscls sometimes myjor vessels for which collater 1l
arculation s developed m unusually phwed chinnels These anom
alies re ncluded under non occlusive arterial diseases becwse the
arculition to the periphery remans intrct and sufficient
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9 TRACMATIC ~\ascular spasm from trwma b been thscussed
previously Trauma can also produce a non-occlusis e prganic response
A slight 1njury to an artery mav produce a clot which mw quickly
canalize and endothehatize

2 ScALENUs ANTICUs SyapROME —Tlus has been previously discussed

g Ty also yroduce 1 noworcusne orgame Lasculie response sular
tothe above

28 Rurrtre—3 rupture of a major artery may be due to trunma
either direct or wndirect Rupture may be due to an acadent or to
surgery It may be due to disease or to a combntuon with triuma

With arterioscleronis syphilis or artersuis a very nuld trauma may
nitite Tupture

29 Efrects oF Exrostrt 70 RaviaTion ~\ 1y radium and ridio
ative sotopes have marked effcats upon the v scular system 1These
are prmanly due to reaction and secondanly to scarrin, with retrac
ton There may be telangiectatic changes thrombosis ubceration and
iaulir ocdusion due to contraction of scws hese chares iy be

Progressne over @ period of muny vears At times thes are assoctated
with the development of malignancy






DISEASES OF VFINS
FUNGTIONAL CONDITIONS (VASOMOTOR)

SeasM—Spasm 15 a trinstent contracion of the arrcular nllus:‘e :l‘lcl;:
wall of the vetn It may occur after direct mechanical yury oL e
and also 1 assoctation with disease or injury of a(tompl\l\élnn ar me
of nerves Passive venous spasm 15 associated with 1y cone mo:l\ wh o
lowers venous blood pressure such as elevation of the part or ‘ :nc':“
of the vis a tergo associated with arteral occlusion or axlen:lhspns .

Crstena for diagnosis Observation of the contraction of the \ev
partcularly on compartson with the absence of the condition 1 sim
lar vens 1n the same part or 1 a companon part of the body

ORGANC CONDITIONS (STRUCTUR AL)
A Occuusny

1 THrROwEOrRLFEITIS AND VENOUS THROMBOSI (phlebothirombosis)
—Thrombophlebstis 15 thrombosts 1n a vein plus a sartable amount of
wnfammatory reaction 1n the wall In some wstances the inflamma
tory reacuion 1s primary and the thrombosis 1s secondary to the endo-
thelal injury associated with this iflammatory reaction In other i
stances thrombosts 1s primary and the thrombus may exist as such for
avarable period of ume yarely more than a few hours before second
ary inflammatory reaction begms to develop in the wall of the sem
It 55 duning this early periad that embolization 15 most likely ta occur
although 1t may occur at any stage of the disease The terms enous
thrombosis or  phlebothrombosis are Lest used to ndicate a stage
w the development of the disease which soon progresses to em
bolization or thrombophlebitis It 18 not always possible  chimeally
or pathologically to distingish between lestons which are pnmanly
thrombouc and those which are primanily phlebitic

Critena for diagnosts These depend on the location of the vewn
wvolied In superfictal verns such as the long saphenous short saphen
ous median hasilic median cephalic and external mglar palpation
of the vern reveals a solid cord usually tender and assocrated with
local redness of the skin When large venous trunks such as the 1lio-
femoral or axtllary subclavian are iy olved the diagnostic tniad 15 {a)
enlargement of the myolved extremity with or without edema (b)
abnumully prominent superficial veins with or without shght

to
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1

g casts Of | d pressure of de
pendent parts On Oper Wi, nbles o beds way M(‘;r
There may be changes 1 the coagulation [ctors of the
blood It 13 almost certain that the thrombosis 1s pruvry
“The phiebius 1 seeondary vnd vanble w degree

@) Muscular effort or strain—Thro nbophletnus m1y he due to

mnor trwma to viies or compression of the vein hetween
muscles and bones tesulung from muscular effort ot strun
although 1n some cases the effort or stram muy be minmal
This mechamstm contnonly aflects the asiiliry subdninn
ven less tommonly the shtofemoral vem

(8) Chemicat myury— Thrombophlebins may occur locally m a

\emt at or ner the site of a recent mjection of drugs solu
uons wsed for diagnosts or sclevosing ents

{4) Inflammatory ar supp e lesions~T1 bophl may

occur 1n the region of inflimmatory or suppuritne leaons
and mav extend rom such levans proximaliy e faner
venous trunks The thrombus ma be infected ind may act
as a focus for dissemimation of orpamsms throughout the
blood stream Diagnosts 13 based upon finding thrombophle
bius 1 the regron of a known mflammatory or suppuritive
feston wid recosery of the spealied micun, orgmism from
the lesion or from the blood stream of both The ctiolo,ic
factor mav e any pathogenic orgamsm including actino-
mees epdermophyton and others

(0] Infecuous  discases—Thro ubophicbits occurs during  the

course of or during carly comalescence [rom vanous local
or svtenuie wfectious diseases of bacterial or virws orgim The
Iesions of the veim do not develop at the site of the mlection
nor 1s the sem imaded by the infecung org wusm Thrombio-
Pphiebws of this tvpe may camplicate any of the Lnowsn 1w
fectious diseases even those of mmld degree and bemgn course
1t probabiv 15 due to 1 stagnauion of the veinous return be
cause of profonged bed rest

() Screre sschemia—~Thrambophiebius may develop as a tom

Sl;cl}\:::::‘;:;l\l?(::lsc::;z :ch\:‘::::‘n ‘:ro\‘.\\‘tm\ by acute embolic
chrome occlusne arterial discase o7 % the fesult ol evten e
{1 :;;':\“C“l;:t“‘“r““mi‘\\‘le\m\s develops v micose veins wath
st s“l“oz:l::‘t(?nslmcuon or local traumia or remate
ey gical operwon  parturiuion or severe
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moderate cynosts of the shin nd () tenderness m the region of the
molved vewn eg Scrpas tringle or 1alla Occasionally the amvolsed
vein ¢ be pilpated

Thrombophiebius of the decp vems of the calf may be dufficult to
dignose Iestons in this locition e commonly secn 2s 1 complication
of surgical operition prrturition piolonged bed rest or severe mjury
They 1re characterized by a rather sudden onset of pun nd deep
tendcrness 1 the muscles of the cif with or wrthout enidence of
swelling edema 1nd congestion of the superficial veins 1n the myolied
region

Acute thrombophlebrus tends to mmvolute partially and lene avin
2ble 1mount of residual anatomic dumage such as thichentng of the
wall obstruction of the lumen nd destruction of the salves

a Primary ~Thrombophlebitts may occur without any discorerable
cuse There are three maun torms i wluch 1t appears

(1) Wath thrombo angnus obliterins—Thrombophlebius usully
wvolving superfici)] vems sometmes companion vems of
Lirge arteries occurs tn wssocittion wath the artertal lesions of
thrombo anguus obliterins

(2) Migratory thrombophlebins—This 15 sumilar to thrombo-
angnus obhiterans but without evidence of arteral disese
and tending to myolve not only superficral veins but 10
medwum sized and  oceasionally large vemns in any part of
the body

(3) Lssentnil or idiepathic—Local thrombophlebitis occurring 28
1 single or recurrent episode 1nvolving the same tea

b Secondary to—
(1} Mechanical mjury  (contusion  laceration surgery pirtu]
tion)—
(1) At the site of mpury
(b) Remote from the site of myury The greatest number of
cascs of thrombophlebiuis which are encountered chint
clly are n thus category The conditon occurs most
commonly 6 to 20 diys following surgicil procedures
parturition or severe trwuma such 8 frrcture of bones
1t myy develop after 1 longer mterval of enforced bed
rest or 1f other predisposing fictors are present The
causative mechanism s not ddear but i almost \ll cases
thete hns been trwma to tissue wrd some loss af Mood
Often relatine venous stists 15 tssochited with enforced
rest 1in bed Compression of superftenl or deep vans by
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5 ARTERIOVENOUS ANASTOMOStS (See preceding text) —

6 Anezeant PosiTion OF VEIN—~A congemtal anomaly usully of
little importance m the periphery perhaps of great mmportance af af
fecung pulmonary seins

1 Hyporiasia —Obvionsly small and undeveloped vems s com
pared to other structures in the part

§ PrursecTasia ~Dilatation of suvl vens frequemly assocrated
with dilsted venous capillanies This 18 usually noted 0 the sk and
commonly due 1o over exposure to roentgen Tavs radium ultraviolet
light or sunlight or to persistently increased venous pressure chronic
‘enous gbstruction or Primary atrophic diseases of the shin Some
tumes they occur without discoterable cause

9 Prrirncreimis WitHout TIROABOSIS — A lesion occurring usnally
1n assogiation with local inflammatory processes and rarchy thignosable
except by pathologic exanunation There may be severe pam 1n the
von without evidence of thrombosis or obstruction

10 Ppizsoscreross ~Fibrosss and calafication of the walls of vewns
Critena for dhagnosis are \.1ay demonstration of calesim or the
palpauon of thickening or calcification of the walls of the vein

1 Reerere ~Complete mnierripton of contimuty of the wall of
the vy secondary 1o mjury or sudden strain or occurming 1n the pres
¢nce of advanced destructive disease of the wall of the vein  liical

diagnosts 15 usulhy made when ecchymosss or hematoma 15 found 1n the
regon of an injured vein

or a vern which 15 known to be affected by
destructine disease
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(8) Blood dyserstas—Thrombophlebrtis des clops 1 the presence
of mny blood dyserasins including polycythenua leukemn
perntctous anemnnt ind disturbances tn blood clotting mech
ausm In these cases thrombosts 15 primary and inflimma
tory reaction n the will of the voin 15 often mimmal

{9) Cardinc Insufhciency—Thrombophlebitis occurs n the pres
ence of severe cardiac insufficiency and probably results pn
martly from venous stasis Thrombosis 1s almost certunly pn
mary with phlebius secondary and frequently nunimal

(10) Carctnoma— Fhrombophlebitis occurs 1 any e or veins as
A single or muluple episode 1n patients who have carcmoma
Tlis usually 1s viscertl cirainoma of dvanced degree The
lestons i the vewns are primanly thrombotic and develop m
vews not myvaded by ciranomn cells A thrombophlebits
especinlly resistant to treatment m1y be the first climical sign
of malignancy, particularly of carcinomin

2 Nrorvrastic INvasion or Viin—Occlusion of a vein may oceur
a result of direct neoplastic imvsion The bsolute ersterion for dit,
nosts 1s the demonstrtion of the pathologic lesion Chinteal entertt
are cvidence of progressne venaus obsttuction wn the presence of
known neoplastic disease tn the region of the obstructed vem

3 VF~Nous COMPRESSION WITH OR WITHOUT THROMBOStS OR THROM
pot HLEBITIs —Compression of 1 vein The criteria for dignosts are
evdence of venous compression nd distal congestion 1 the presence
of known compressing lestons such 1s —

Cravid uterus neoplasm neurysin scar ussue scalenus anticus syn
drome hyperibduction ssndiome [1wtures disloc wions or incretsed
mntra 1bdonunil pressure as with sates

B NON 0CCLUSIVE

4 Varicose VFins (vanices) —This consists of wn enlwgement and
tortuosity of medium and large caliber vens I nlrgement occurs in
diameter 1nd i length

1 Primary—Varicose ycins occur i the nbschice of ainy kitown c1uses

b Secondary—iaricosc vems develop in the presence of nd are con
sidercd to be the result of the following factars posture ocrupnh’":
cdlothing proxsmal obstructive lestons or pressure congeittu 1ot

alies of veins or other causes of ncreased venous pressure



NEOPLASMS O1 BLOOD VISSILS
HIMAWNGIOMA

Hemangromn (nethmark et cetera)—3 hempn growth often present
b comsists of A rentar spaces supported by & sartable amount of
flrous sretmr Heomangam i may be subdivided into the following
types

1 Gurraous HEWANGIONA —A hemangpioma which contwns lwge
~asondar spaces This fact sy be ascertuned by the appearnce of the
festo 1 and especially by pressure upon the leston 1t gnes the sensauon
ol 2 reduced reswstance o pressurt us cosnpired to normil tissuc

7 Carnoan Hiaascions — A heman o which contuns small

sascular spaces Thas ippeirs as Csinall red spot Pressurc produces a
puin of the area

3 Prruronst Hrvasoious =\ homomoma which 1 now well ar

cumseribed due to extensive rumific tion of the blood vessels that often
renewrate deeply o the suwrroundin, tissue

1 Serroane JiEantionta —A hemanmony m which the biood
vesstls are comstricted by prohiferaun,, fibrous tssue in the end stage
muny of the vessels are obliterated givng the lesion a superfictal re

seublance 1 4 fbrow s 1 he scicrasing process 1s only evident clinically
fter fong continued obsen wwon

3 Sy\pRovies witht Hianuotovas—These are rare conditions
a Multiple i and chond s (hasts i
b Hemangromas of the retms md centr it nersous system sometimes
assactated witht evsts of Wi pancreas and Wadney (Landaus or von Hip.
ol Lind ws disease)

HIMAWNCIOINDOTHITION

U Vesies

\ “;“s’\‘(\l:cu\r— A hemangio endotheliomn ke 2 hemingioma eon
wtular spices bt unlile o hemanglama 1t also tm:’lmm solid
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quendy m the vertebrie s therelote listed under bone tumors
The ol symptom wsually 1< pait

11 Crowes Tewor (u\gloncumm)omn)‘ —~This bemign tumor s 1
hypertrophted cancature  of the speaabized grienovEnnus andsto
moses found m the penphery and which ate concerned with tem
prranre tontrol It consisis af blood vessels imbedded . smooth
wmusele epstheliosd cells and non yelinated nenve fibers These henmgn
tumors may be situated anywhere i the skin but classically they re
found on the hands and feet frequently beneath the nails Typreally
the tuior causes paroxysms of severe Tidiating, pun espeenilly on pres
sure wpon the tumor The tuwor 15 usually small seldom measuning

more than a few millimeters 1n diameter and when superfioal s shae
gray i color

12 HFWANGIOPFRICY TOMA ~T s term 1s used 10 vefer 1o 4 neophsm

whueht resembles a glomus qwwar exeept that the eprthehad cells are
lacking Maost are bemign

13 TeLancirerasts **—Telangiect1sis may not be a true neoplism
Tt s e that 1t 1y q vardihe dilatation of preexisung vascutar chan
sels crcher venules capitlaries or arterioles rather than 2 neaplasuc
proliftration of new vessels

2 Hereditary hiemarrhagic telangrectasis®*—This is characterized bs
numerous Satations ot the cttaneous and murous membrine ¢ipil
tarics and venules 1hese anomakies seldom measure over 3 mm Rup-
ture of the mucous membrane lesons occastons hemorthages wanfested
::/ ecrl)‘l‘s‘:\:; h::n:lsuru et cetera The disease ts said 1o be transmutted

umple Mendehan doninunt

b Prpulary vanices (sentle angioma Cavenne pepper spot)~Small
Ted compressible Yocalred bempn antaneous suellings consising of a
sinle dilated vessch and occurnng wath wmereastug leequency after aad
die age They are sirictly bemgn & ™
m:h:li:‘:)rruz;ngmmn (s\pldc\r neVLs nerus araneus)-A cutaneous lesion
(.;pnlhn; md.\l tenral pulsating arterigle from which small dilawegd
e lmu.ue [nuuurd produang, + fanaiul spuder like appear
A, s often are assoctated aith fner diseases and pregnancy
o 2V occur independently The arca may 1ary from a f

uc;u o several centimeters o il

tand
St R o TR
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nests of prohiferating endothelum There are a1l gradations between
lesions in which the proliferitne endothehum 1s markedly anaplisbic
and the vasculr spaces crudely formed 1o the opposite extreme where
the vascular spaces are promment and the prolifertnve endothelium
less conspicuous It 1s impossible to differcntinte morphologically be
tween hemangio endotheliomas which metastasize and those which are
locally mvastve

Clinieal manifestattons depend upon the orgin mvolved When 1t
mnsolves the shin chere 15 a arcumseribed timor usually blush and
usually compressible It may be tender or punful or both The size
varies from a few millimeters to several centumeters

SARCOMA

8 ANG1osARCONMA *—This term 1s seldom used Many puhologists te
serve the term sarcoma for ncoplisms ansing from mesenclymal
dernvatives other than blood vesscls If many of the neoplistc cells we
anaplstic but in places sufficently differentiated to form vasculr
spaces the pathologist makes the diagnosis of malignant hemangio
endotheliom rather than angiosircomt Some sarcomns are so highly
undifferentiated that the pathologist cannot be certum of the parent
tissue

9 harosts SArcoma **--This term 1s applied 1o muluple plqmcmcd
lestons composed of dilated capllanies fibroblastic proliferations m
flaimmatory cells and hemosiderin deposits The hemosiderin depost
tion 15 duc to extrnvasations of blood from ruptured capillrrnes

The lestons usutlly 1ppear first 1n the skin of the extremites There
15 1 bluish mass of blood vessels extending into the djrcent tissucs
and of slow growth Males arec more commonly affected than femles
Autopstes have demonstrated that visceral lesions do occur but they
are usurlly chimically undetectible The average life expectaney 1s sud
to be 5 to 10 years It 1s not at all certun whether tlus entity 1s really
a sarcoma Some pathologists believe that 1t 15 essenunlly m nflamma

tory leston

10 Ewines Sarcova —It 1s widely held that Dwings swcoma 18
essentrnlly an endotheliom nd indeed  the tendeney of the neo-
surround spices docs suggest an endothelnl orgin

lstic cells to
b Iways arises w the skeletal system  fre-

However Ewings sircomt a

Hemangiosarcoma

e uscs
$Standard nomenchis Atultiple Hemorthagie hemangioma of Rapos

s eSandard nomenclature uscs



DISEASES OF MINUTI VESSILS

Mot only the capillaries but akso the finest artertoles and venules are
imecluded under this term

As the blood passes through the capiltary network there 15 1 can
stant wnterchange of certain of 1ts constituents with the tissue flunds
In condrtions leading to incrersed pressure within the lumen or to
damage to the capillary walls additonat serum and formed elements
may escape When there 1s an extravasation of cells into the shin or
mucous membranes the term  petechtae 15 used for nunute hemor

thages which are often muluple of 2 mm size or less and  purpura
for larger | hag

Normally @ hemorrhages of very shght
degree occur with the constriction of 1 imb These are probably due

to mcreased capillary pressure plus the added factor of anovemia of
the cells of the capillary walls

INCREASED FRAGILITY OF VESSELS

1 Inrrcmiols Purrura ~a  Bactertal—Petechuae are characteristic of
bacteremias and septicemuas notubly in subacute bacterin endocarditis
Any averwhelming bactersal infecuon may give rise to capallary dum
3¢ which 15 veflected cimically by the appearance of hemorrhages in
the shan and mucous membranes of pmpoint size or large enough to
be called purpura

b Farus or rickettsia—Purpura 1s characteristic of small pox and

'[“3“)' wiral infections 1t 1s found nearly always 1 typhus and other
orms of nchettaial diseases

2.
Touc Pearra may be caused by various potsons such s

d:: Arsente—Purpura may follow the adminstrauon of arsphenamine
Watnes Fowler s solution and the hike
b Phosphorus
© Phenolphithalein-
ety b en—~A drug found mm many proprietary and patent
4 Heparm
ext
nd et (extract of mast cells) and related substances e g pantol
€t C
h)dmx';,:::]:: dz‘r]unlucx and vitamin K blockng agents (eg bis
n
docomg (‘Ic\lmam'l) clh;:lgnsn:‘nnn:‘m:mc {tromex1n) cv
¥ ot

33
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genital non painful lymphcdema 1nvolving =il or part of one
or two extremities It may be unilateral mvolving the upper
and lower extrermties and rarely additional areas may be
mnvolved

Praecox—This refers to a clintcal syndrome affecting young
females much more often than males The lymphedema
usually 2ppears between the 1ges of 15 and 5 mvohing
first the feet later ascending to mvolse the legs nd thighy

2

Rac)

b Secondary Lymphedema—~1s due to

(1) Surgicnl removal of lymph nodes
(2} Neoplastic mvasion of Iymph nodes erther by primary of
metastatic neoplasm
(3) Lymphademtss following
() X 11y treatment—Fibrosis and scarring enhanced by »
r1y may cuse obstruction of the lymphatics and resultant
edema
(b) Pyogenic Infection
(c) Granulomata due to
(a) Filarmasis
(b) Lymphogranulom+ venereum
(c) Tuberculosis
(d) Syphibis
(4) Dependent edemn~Edema of the legs may follon prolonged
sitting 2s during long trips by auto rul or amr It has been
reported 1n persons seated for many hours m ar rud shelters
Some complicrting factor 1s usnally present such 1s a girdle
that falds 1nd binds the gromn when seated or 1 char nith
a firm edge that presses on the thighs
If the edem 1s pale the obstruction 1s lymphitc If 1t s
cyanotic a complicing phlebitis m1y be present

4 InFLAMMATORY LFsions of Lywen CHANNTLS —
a Acute l}mphangztu—charuclcnzed by red streaks extendmg prox

imally

on the cxtremuties usually 1ccomprnied by fever il leucocy

tosts They usurlly start from 1 site of local infection
b Chronic lymphangitis—s associated with dull red or browmsh
streaks with a tendency to recurrence Luology should be mndicated 1f

known
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ot only the capilfartes but 1lso 1he finest arteriofes and venules are
mcluded under this term

As the blood passes throngh the copillary network there 1s :;‘ f::‘r:
sant interchange of certun of 1ts constituents with the tssue flu "
In condstions leading 10 increased pressure within the lumcrl\ or ©
damage to the cpillary wails addwonal serum and formed ef E{“c“
mav escope When there 15 an extrarasation of cells nto the skan or
mucous membranes the tern  petechuae 15 used for munute hemor
thages whuch are often multiple of 2 mm size or less and p\ll’p\ll‘:ll
for farger hemorrhages Normily autaneous hemorrhages of very shight
degree occur with the constriction of a hmb These are probbly due

to maeased capillary pressure plus the added factor of anoxemia of
the cells of the capillary walls

INCREASED FRAGILITY OF VESSELS
T IvrecTions Purecra
bacteremuas and sepuicer
Any avers helming
2,¢ which 15 reflects
the skin and muco,
be called Purpura
Firus or Tickettsig—
™any viral snfecrzans It
forms of neketestal diseas

—~a Bacterial-Petechiae wre characterisie of
133 notably in subacute bacteria endoc wrdies
bactertal ifection my give rise to capillary dam
ed climeally by the appearance of hemorrhages in
us membranes of pinpomt size or large enough to

Purpura 15 charactersuic of small pox and
1s found nearly always 1n typhus and other
=3

2 Toue Prapeg
a

4 mmr\I‘urp
dernapn e Fo

 may be caused by v inous poisons such 1g
ura may folfow the wdmmstran

wler s solution and the like

on of arsphenamine
b Phospliorys

€ Phergly hthalern— fi
i i n—A drug found 1n many Proprietar
4 Hepoyyy (extra
<t of mast cells) ind relyy,
and g {¢ st cells) ated substances eg pantol
N ; Coumary, dernataes and vtamm K blockm,
YOG Uy (ieumarol) ethyl biscymarin ace
clocumare] Phengling. 2nd others—Si
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purpurt in pitients receiving significint unounts of anticorgulnt
drugs In overdosage large hematomas may form

f Snale venom nsect venom—Certun types of venom re toic to
capillaries (thrombogenmic nd hemolytic)

3 Purrura DUE TO AviraniNosis—1  Pitamin G —Scurvy due to ek
of Vitamun G 15 chartcterized by easy bruising wnd bleeding gums from
cpillary oozing Apparently the defect 1s m the capillary tself Sub
clinteal scurvy may be detectable only by the capillwry fragihaty test
and confirmed by finding 1 subnormal concentintion of Vitamin € 1n
the blood Spectfically 1t 15 the thetmolabile Vitamn € wlhich 1s
Ihehing

b Futamn B —Lack of Vitamin K produces = deficiency of pro
thrombin Ths results 1n hemorrhage from the capillaries

¢ Other mitamuns—It 1s clumed that Vitamin P deficiency may cuse
capulary fragility but tlus 1s controversial

4 PURPURA SCCONDARY TO INCRFASFD VENOUs PRIsSURT —Incrensed
venous pressure leds to n mncrease in capillry pressure Small hemor
rhages may result from rupture of these vessels It 1s frequenthy seen
with defective venous return because of venous valvular defects me
chanical pressure on veins as from pelvic tumors or 1sciies or pro-
longed dependency of the legs s in lon, trips by ur rul or wto
mobile (especrtlly while wearing constricen e ¢ wments such s gurdles)
Garments mry be respounsible for mcresed venous pressure with sec
ondary hemorrhiges Such pmpurt ue usully suall i size and located
m the feet and lups nd bout the nkles

5 MrnsTRUAL Purturs —This 1s 2 rare phenomenon of unknown
cause It may occur mn any part of the skin ol the body except the fice

6 Sinir Purpurs —Purpuri occurs m the elderly without wdequte

etiological explanaton

7 Ip1opATIIC PURPURA — Henoch s purpura—A recurrent madady
characterized by purpuric areas which my uleerite The skin and
mucous membranes re mmohed Attacks of 1cute bdonunal pamn
may result from mtestinal Iestons

b Schoenlem's purpura—Purpur: with jont manifestitions The

diagnosis depends upon purpurt appearmng in the skin nd associted
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with patrs 18 the jounts Thus may be due to hemorthges w the jomt
apsules

3 Aumon Piritra—~This occuts with or without thrombiocyto-
pema.

INCRE\SED PERMEABILITY OF VFSS1L5

Narmatly the capilary walls retun the sphids of Whe Wood A cer
tain dissohved nd suspended muernt of lu v wmalecular weyle Lhe
apdlary wall acts as an osmotic membrane allown,, thuds and elee
tofites 10 flow frecly 1n accordance with physical 1ws Under certun
conlwwans the capillany wall may he changed 30 2% s allow protemn
atd adher ronstituents to flow through

9 Urncaria avp AnGtosetRoTic Forata —Thus 1s 2 result of 2 local

1zed capillary dilation and edem of tssne spaces due to locad whion
of fustamne substances

W Sevamtumn 1o Pmsicat. Acrys —This results 1 Joen) swelhn,,
due to extrmasation of Rurd 1o the yssue spices of the shin 1t may
appear pale of red and may be due o

a Mechamcal itation {scratchun,, pressuse fnction)

b Cold fallergre release of ustamine)

© Heat (thermal datage to capilayy wallsy

m‘l“lmi!;;;:;)f::x? Prrrira ~This 15 not a primary disese of the
5t cue o msc s Thev are allecicd by certam blnod conditions so
3 e o1 pura The defecs i oat least some ol these combinons s

of thrombocytes 1t 15 assumed that small holes are on

s\auly Vetng
g produced 1m the capilliries dute 1o (1 mm
celiuag cooment ot i ama o foss ot mer

Pucles 1 tance T hese holes are normlly plu ged by blood
there 15 a defect 1n therr number ot chemotaxis the hotes

e fiot suffcr
ently plugeed
ondions are g4 Io‘ s and hemorrlage enes [he casune

Fhiro lows

TO]

mmm‘:’;}:o}’enm ;m‘elmd or lywmphatie leubewua aplastsc anemia
V0 and hsturba

"7905”°“\f0mb\ngm,a nees of clotung mecdhamsm such as

1% Loca
L INF AT A ch:
tharat TATION — ange m capilliry prrment
<rISte of mflammatian of all types pillry pormeabibty as
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purpurn i patients receiving sigmificant amounts of anticorgulmt
drugs In overdosage Inrge hematomas m 1y form

f Snale venom nsect venom—Cert un types of venom are toic to
cipiliartes (thrombogenic anud hemolytic)

3 Purrura DU 1o Avitanivostis~1 Fitamin € —Scurvy duc to hek
of Vitamun C 15 chrractenzed by easy brusing and bleeding gums from
cpillry oozing Apparently the defect 15 1 the capillary sself Snb
chieal scurvy may be detectable only by the capillwy fragihy test
wnd confirmed by finding 1 subnormal concentrition of Vitammn G in
the blood Specifically 1t 1s the thermolibile Vitinmun € which 1s
Twehing

b Tutanun R —Lack of Vienmun K produces n deficiency of pro
thrombin This results 1 hemorrhage fiom the capnllties

¢ Other mtamns—It 15 clumed that Vitapun P deficiency myy cnne
cprlary fragtlity but tlus 1s controversinl

1 PurPURA Srconpiry To INCRTASFD Viaous Prrssurr —Incrensed
venous pressure leads to u tnerease m ¢apuliary pressure Small hemor
rhages my result from rupture of these vessels It 1s frequently seen
with defective venous return because of venous valvular defects me
chanucal pressure on vemns 25 from pelvic tumors or 1scites or pro
longed dependency of the Iegs s 1n lon, trips by ur rul or aute
mobile (especinlly while wearg constrictive ¢ wments such s gurdles)
Garments mny be responsible for meresed venous pressure with see
ondary hemorrh es Such purpurt e usully small 1n size ind located
1 the fect wd hips and 1hout the ankles

5 Minstruat Puriurs —This 15 1 rare phenomenon of unknown
cwse It may occur m any put of the shin ol the body except the Lice

6 Si~ats Pursurs —Purpurt occurs m the clderly without adequite
cuolo,ical explmnrnon

7 IploPATHIC PtrrURy — Hlenoch s purpura—A recurrent maluly
characterized by purpuric weas which may uleerite The shin ind
mucous membranes are mmolved Attacks of acute ibdominal pun
my result from mtestinal lestons

b Schoenlemns purpwa—Purpura with joint mamfestavons The
dignosis depends upon purpurt appeanng in the skin and associted
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338 CRITERIA FOR DIACNOSIS

13 AnsesiacTic Snock may be associated with wheals or grave
urticarsa or edem?

11 TraunmaTic SHock —~The picture of shock m1y be rccompined
by the appear ince of urticarinl wheals sometimes blisters

15 Burns =My cause massive exudation 1nd loss of flid mto the
tissue SP'ICGS

16 Frost BITE —Discusscd elsewhere



INDIN

Aaotyanous 308
\ctimomycons 246 202
Acute cor puimonale See Embol
1w of pulmonary
rteries
Adams Stokes syndrome 73 77
W embolism of mvyotardwm
233
\mlod nfiltrion of heart
233
\naphtacuc shoci. 337
Anemaa 1o
diagnoss of heart disease due
o o
Aneurysm
of aorta 2, 993
dissecung 30 106 2%
Tasto'ogy 28
symptows and signs 30
fusiform 106 221
histology 284
saccular 1) 291
symptoms and siyns 27
sphuhie 921 318
hustolog; 221
af arteries 38
tenosclerotic 318
congenual 318
embolic $19
whopathic 319
Micotic 319
syplulitic 318
traumatic 319
of coronary artery 233
mlﬂ'm(.‘ﬂplt e mination
233

ol hewrt See Heary

31

Ancurysm— (Cotitetieed)
of mterventricular septum
conenual 101
of pulmonary wrery 2%
of smus of Valsalva congem
tal
remtncalie 9%
Angunl ssndrame 77
AngroCrdiogrphy 91
Angloneuromiomy 331
Angiosrcomt 334
Al parsites 15
dingnoss ol heart dsserse due
o b
Annubir sclerous 271
mictoscopic extminstion 271
Annulus fibrosus caleification of

02
\ortn
aneurysim of See Ancunism of
1orta

artenosclerosss of 29 279
histology 280
sgns 29
crlafication of 10, 281
tustology 281
coarction of
adult ype 16 203

TICYOSCOTME  eXMIn 1tion
203

signs 17
mlanule type 16 203
wgns 16
diseeung hemoma of %0
106 285
fustology 285
symptoms anpd signs 0






INDFYX

\rteniosclerasis 16 306
envthermalgia due to 309
medial 310
Monclebergs 310
of aorta 29 279
histology 280
signs 29

of coronnry arteries 34 228
symptoms 34

of pulmonary arteries 29 279
hastology 280

Arteniosclerouc heart disease 16
diagnosis 16

343

Artery (1es)

abscess of wall of 316

aneurysm of 318

brachiocephalic widening of
106

congenital anomlies of 320

ergot effect of 107

retro-csophageal night sub-
clavian 202

rupture of 321

smaller theamatuc artents of
216

traum of 921

Arterrospasm neurovascular
mechanisms 302
Arteriovenous anastomosts 288

Aschoff eclls 206 216
Aschoft nodule 206
Atheroma 279

congennal 320

due to
bacterial miection 320
fungus infecuon 320
mahgnancy 320

signs and symptoms 319

traumatic 320

Artenovenous fistula See Arten

ovenous anastomosis
rienstis

il 3i%
due 10
nfectious disenses 813
Tocal wnflammarory
processes 314
sphilis 307
of coronary artenes 31 22,
mK‘I’OS(OpiC €xamina
uon 22
of puimonarv arteries
theumanc aortitis 1nd 011
histology 214

of smaller arterses theumatic
216

temporl 313

endocardial 271
sabaular 271

Atheromatous abscess 229
Atherosclerosis 279

obliterins 310
Atresir of tricuspid vale  See
Tricuspid valve stenosis
of
Atnial
fibniliuon 71 151
ffutter 72 119
mfrction 62
mechanmisms 117
premature contrctions 71
premature systole 117
wachyeardin 119
paroxysmal 7%
Atrnnl septal defect 51
and ventrieular septal defect
combined 53
signs 53
dingnosis 52
Atrioventricular
block
complete 73 164
incomplete 72 163 164



312

Aorta— (Continued)
elongation and dilatition of
104
embolism of 81 286
signs 32
symptoms 31
hypoplasin of 18 105
njury of 32 287
overriding 200
ruptureof spontineous 33 285
thrombosts of 33 286
histology 286
signs 33
trinspositton of 200
Aortic rreh
iscending poruon  elong ition
and dilntaton of 104
congemtl momalies of 202
descending poruon elongtion
and didatation of 105
double 15 203
signs 45
right See Right nortic arch
transverse portion clongation
and diltation of 104
\oruc trunk
congentta]l 1nomalies of 200
solitry 201
Aortic valve
atresin of 51 199
signs 51
Incuspid 46
congemtl 197
mcompetence of 76
isufficiency of 38
signs 39
sclerosts of 272
stenosts of 39 16 51 198
signs 39 54
“l)hlllllc mmvohvement 222
microscopic examinition
222

INDEN

Vortuic valvulits actve
acute 44
Aortitis 28 32
acute 279
histology 279
rheumatc 211
lustology 214
symptoms nd signs 29
syphilitic 28 219 318
coronary artery imolvement
n 222
histology 220
Arterial embolism 317
duc to
wur St7
bacterin 317
far 317
fungus 317
inorgamic substances 317
neoplism 317
Arterial thrombosis
due to
blood dyscrasins 815
crrdine msuficiency 315
exposure to rudiauon 315
mfectrous diseases 315
parturition 315
slowed blood stream 315
surgery 315
triuma or compression 315
idiopathic 316
Arterinl trunks transposition of
See Creat vessels trans
position of
Arteriohitis
due to
whopathic 315
mlectious diseases 311
Tocal inflimmatory processes
3t
lupus erythemtous dissem
mtus 314



Catoficaton— (Conturned)
sahalar W2
Capillary walls
Jocal inflammation 3,7
sensiptity to physical a.ens
3

Carbon monoxide possonin, 201
Cargnoma  thrambophlebitis
due to 326
Cardne
ancurysm See Hewr,
aneurysm of
attachmenss tearin, of 202
contssion 2ol
enlugement See Heart en
largement of
wmefer ay 18
Paroxysmaf dyvspnea 79
thrarbophlebus due to 326
measurements 83
muscle tearing of 2 3
Cardiospar wory murtnurs 2o
Cwdirs 20
Cwoud stnus syndrome 79
Cavenne pepper spor 331
Cervcal nby >ty
{haas duease 237
Chilllam 316
Thordae tendinege Tupture ot
"8

Londuction systemy
con it tesions nf 95,2
degencratve chan es i 238
due to
Pressure 2,9
sascular disersse 309
tustolagy 260
mllammatory lesions
\antery endocardips 9562
diphthern 62
heam e Tever 251
syphhs 262

INDEX

315

Conduction system~ {Contunited)
neoplasms of 262
structyres consttunng, 257

fustologs 207

Congenual momly {ies) 17
Abbott chssification 191
of aortic arch 202
of aoruic runk 200
of antery 320
of conducion system 197
of coronary arterics 19
of ductus artenosus 201
ol endocardwim and valses

of great vessels 1o
of heart 12 192
necropsy techoie 191

of hieart chambers 19

of interatr] septym 193

ol intersentriculty seprum
184

of mvocirdim 196

of penicrdum 67

of pulmonin s 204

of pufmomic trunk 200

of semns 204

Congenteal bicuspid aortic valse

197

Congenutal heart block 107
Cangenstal tesions of conduction
systermn 262
Congemtal thibdamyoma of
beart
primary 19§
TETOSCOPIC examination
105
Congemtal syphahis 221
Cor tnlaculite biatpytnm 56
Cor trilocul e bisemsiculare
8¢
Cor tnloculire monairmtum
H
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Atnoventricular— (Continued)
conduction 163
dissoct itton with interference
162
exatiion momnalous 150
Atrioventriculr nodal
escape 73 156
mechansms 152
prem1ture contracions 74
premature systole 152
rhythm 73 154
tichyerrdin 155
pwoxysmil 74
Atrnioventricularis communss per
sistent 53
\trium
left See Left atrium
rheumatte endoctrditis of 211
hustolory 212
night See Raght atrinm
Atrophy of heart 15 296
brown 236
Atypical verrucous endocarditis
B
microscopic examin wion 268
Avitamunosis  purpurt duc to
336
Auscultition 25
Austtn Tlmt murmur 10

Bacterinl endocrdis acute 36
262 26%
microscopic exanun-tion 263
signs 36
Bacterial endocrditis subacute
36 262
wctne stge 261
m\cmscopac examntion
265
vegetations 265
healed stage 265

INDEN

Bacternal endocardius  subacute
—(Conttnued)
signs 37
Bactert il mlection
arteriovenous wnastomosis due
to, 320
of hewt 16
dingnosts 17
of pericardind swe 291
Bicusprd aortsc valve 46
congenttal 197
mlCTOS(OPIC exannaton
197
bipoltr extiemity Jeads techme
137
Birthmark 329
Blood
cysts endocardny 275
dyscrisig
arterial thrombosis due to
315
thrombophlcbins due to 326
Brachioceph tlic areries widen
n,, of 106
Buerger s dhserse 307 311
Bundle branch hlock
mntermittent 169
left 105
right 166
Burns 338

Chlafication
mtricirdie 102
of rortr 105
medinl 281
metistic 281
subinumal 281
of coronry rteries 102
of endocrrdium 102
of myvocirdiim 102 238
of pericardiam 67 109



INDEX 317

Eleetneal- (Contnteed)
aus of QRS
no deviation of 172
n.ht deviation of 173
avts of QRST
desnavan of 174
ausof T
Jelt dessation of 171
nght deviation of 131
swstole 171
Elertrocardiogram  atern for
technue 137
Electrocardiographie defleeuons
1t
normal 174
QRS 141
Elecirocardio raphs critera for
instruments 130
Elephanuass 333
Embolism
ateral 317
of 201ty 31 286
signs 32
s\mptomsy 31
of coronary arteys 3p 233
of Mmocardium
alr 28
fay, 2
of pulmonarv artenes 31 286
hmw(q';v w3
ngns 32
ISP due to J08
Endarterig
‘errucous 218
of coromary arceries 34 92
Endocardtal
atheroma 27
Blood eyas Ll
fibro-elastoss 199
ISP examinanion
199

fibross mueal 974

Endocrrdinl - (Contutuedy
s perplasiy 199
pockess 276
sclerosis 199
tirombosis 271
Endocudits 249
awvpreal verrucous 267
Ticroscoie exanumion
268
bactersal
acute 30 W2 WY
dingnosis 263
subicue 36 262 261
fenl W9
ndetermmue 36 267
mural 37
of attium Thewmnne 211
theumaue valsulits and 209
syplubine 271
tuberculous 271
Endocardum
calaficanon of 102
congenital anomalies of 197
ncaplasni of 38
tranmane ey of 33
Endomnocatdins fetal 193
Enltrgement of heart See Heart
enlirgement of
Trgot effect on greeries 307
Frgotism %13
Ervihermalgya
due 1o
menoscierasss 300
polrcythenna verz 309
thromboangitus oblierans
309

traumn 309
pnmary 309
Escaped beats See Venvnewar
escipe
Esophageal Yeads 140
techiie 149
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Coronry artery (1es)
ancurysms of 233
MICTOSCOPIC exmIntion
233
arteriosclerosis of 34 228
arteritis of 34 225
ll]lCl’OSCOPK: eximination,
22
calctfication of 102
congemtal tnomalies of 192
embolism of 35 233
n transposition of aorta 196
mnvolvement 1 syphilitic
nortitis 222
left See Lelt coronary artery
occlusion 31 232
acute 229
periarteritis nodosa of
35 220
spontaneous rupture of 233
thromboangntis obliterans of
227
thrombosis of 35 231
trauma of 36
Coronary orifice stenosis of 35
Coupled beats 148 160
Cutis mirmorata 308 316
Cysticercosis 246
Cysts
echinococcus 246
endocardr il blood 275
lustology 275
pericardium 103

Degener iion of myocardium See
Myocardium  degenera
tion of

Dextrocardin 47 192

signs 47

Dextroposition of heart See

Heart displacement of

INDEN

Dilatwtion
hidar 107
of heart 60
aneurysmnl 212
mMICroscopic examination
2142
signs GO
of myocirdrum 215
MICTOsCopIC exXanmnation
245
of pulmonnry artery
prunary 17
signs 18
Diphtheria 262
Dussecttng hemitoma of 7orta
30 106 285
histology 285
syr ptoms 1nd signs 30
Double rortic wch 15 203
signs 15
Ductus arteniosus  congemitrl
anomalies of 201

Ibstein s disease 199
Lehinococeus cysts 216
Edemn
dependent 33%
urticania and  angioneurotic
387
Effort syndrome See Neurocr
culatory asthenia
Lisenmenger complex 55
signs 55
Llectricl
alternns 180
axes 172
axis of P
left devination of 171
night deviation of 171
axs of QRS
left deviauon of 172



Heart~ (Continued)
normml 9o
obligne 94
por o 204
refle disturbance of 20
darnoss 20
ratation on verticrl axis 99
ruptures of bursting 2ol
thrombosts withun 66
thyrod 249
thyrotovse 249
serbele 97
wer heof 213
Heart black
complere 73
congemial 197
incomplete 72
Heart chambers
congenital anomaltes af 193
Ieft fvpoplasia of 182
night Yypaplasa of 19o
Heart fatlure See Cardsac mnsuf
fictency
Hert sounds wad murmurs 2o
desonptive terms 25
Remanmo-endothiehoma 329
Hemangioma 328
Hrmmglupennmmm 331
Hemachromatosis 249
Hemopcnmrdxum 67 290
signs 67
Henoch s purpura 36

Heterophyes ova 230
Thlar

daviee 107

ditatanon 107

shadons 107
His bungle

escape 73

tuchycardias 1of
Mdrapertcihum 67 290
Byperabduenon syndrome 306

L]
JRIE S 3

Haperiension 17
thagnous of heart disee due
w 17
pulmanary weernl 19
dingnosts of hrart diserse
due to 20
Hypertenstie sascular disgise
511
Hyperthyrowlism 17
adenoma 17
diaguosts of Dot disese dut
0 18
heare tn 219
Hypertraphy
of hewt Ser Hewr Wper
wophy of
of left ventricle conrenine 9%
Hypoplasia
of worta {8 104
of left heart ciaabers 195
af right heart chambers 100
of vein 127
Hypothyroidsm 18
dugnasis of hicart diserse due
to

Haccawculas shythm 158
tnfirct of mhocardium See \yor
cardium wnfaret of
Inllemmatory lestons
of conduction system
bicterti! endocardits 262
diphihera 262
theumuc fever 26
hiustology 26)
svphodis 262
ol hmph channels 334
Innacent murmars 25
Inspection 24
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Ltiological factors mus
cellaneous 19
Lwings sarcoma 330

Tibromns 38
Iibrosis
muril endocrdinl 274
of myocardium See Myo
cardium  fibrosis of
replicement 238
Fiedler s myocudius 236
Yiuoroscopy See Roent
genoscopy
Trost buize 316
Functional cipacity 80

Functionl murmurs See Inno

cent murmurs
Funnel chest deformity, 101

Giant cell mesnortitis 279
Glomus tumor 331
Glycogenosis 238
Craham Steell murmur 76

Granulomatn of myocardrum 1n

fectious 245
Great vessels
congenital wnomnly of 45
transposition of 58 200
signs 58
Spitzer classification 200

Heart
aneurysm of 11 242
signs 11
size 212
atrophy of 15 236
brown 236
bactersal nfection of 16 17
bertber: 200

INDLX

Heart— (Continued)

congenitnl womaly of 45 192
necropsy techme 191
congemital rhabdomyomn of
primary 196
MICroscopic exanunation
196
dilntiion of 60
aneurysmal 242
NIICrOSCOPIC eXIMINItion
212
si,ns 60
displcement of 101 193
enlirgenent of 59 21
generized 101
muluple chamber 101
synunctucil 101
funcuonal crpraty 80
globular 97
honizontal 96
hypertrophy of 60 213 215
congemtl 18 196
signs 18
dingnosis 60
histology 215
hypothyroid 250
m hypertlyroudism 219
m myxedem 250
m vt B defiaency 250
histology 200
nfarct of See Myocardium
infaret of
nfileration of
amvlord 238
farry 61 236
njuries of
blunt force 2,0
crushing 200
Incerations 202
penctraiung 2o2
neoplism of 18 65
secondary 18



INDEX

Mesartentis 3t 220
Vhtray s sdssease 333
Mtral vahie
disease 66
meompetence of 76
mnsufficency of 49
signs A0
stenasts of {0
signs 41
Mutral salsulinis acute active 13
Mouckeberg s aartic sclerosis
32
Moncheberg s anenoscleross
310
Myocardial
degenerauon See Myocardiom
degeneration of
fisrosts See \Ivocardiwm
fibrous of
gummata 292 224
wlarcion See Myotartdhum
1afarct of
recrosts See Myocrrdium
necrosis of
Alyocardates
abstess of myarardwm 66 236
acthve o
signs 65
Tcute 25
TUCTOSCOPIE EXATUDWION
23
congennat syplulis 221
fibrous 236
Fiediers 23¢
wopathze 236
TMETOSCOpIC examination
236
mierstiaal 936
wolated 286
parasstic See Myocardiym

Parasitic lesians of
productinve 236

351

Myocrrditis~ (Contimed)

theumatie 206
1hyroad dhsturbances 66
vtuna Qeficiency diseases 66

Asocirdm

alscess of 66 236
eakertion of 102 233
congenitd anomalses of 196
degenerytson of 59
fanty 237
1 Friedreich s ataxia 238
signs 59
o 237
dilatation of 215
AUCEAICAPIC CXANRANOTT
>
embolism of
Y ar 253
fat 252
fat filtruon of See Heart
a1y wfilrtion of
fibrosis of 62 238

TICTOSCOPIC EXAniation
3

signs 62
hypertrophy of Ser Hears by
perrophy of
mn syphuhs 222
TTOSCOPIC EXAMINANION
224
ntaret of 62 230
<olor and ronuistency 216
bealed 241
fustedogical findings 211
perearditis following 201
sire of 211
tnfectious granulomata of 215
wyusy of Sez Heart snjurzes
of
neerosis of G4
neoplasis of 200
Parasiic lessons of 216
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Interatrial septal defects =na
tomic complications of
194
Interatrial septum
tbsence of 191
congemital anomalics of 193
Interventricular septum
absence of 195
congenitil nenrysm of 191
congenital anomalies of 194
defect of 194
Intraventricular
block 73
intermittent 169
unchsstfied 169
conduction 165
Intrinsicord deflection delyed
Ieft 165
night 165

kapost s sarcomt 330
Kast s syndrome 329

Lends
bipolar extrermty 137
esophageal 110
technic, 140
precordial 138
umipolir extremity 138
1137
11 187
nr 137
Left atrium, 99
enlargement of 99 100
Left coronary rtery
ansing from pulmonary artery
18 195
signs 48
Lelt ventricle
concentric hypertrophy of 98
infarcts of 210

INDCX

Left ventricle— (Continned)
nflow trict enlargement m
length nd depth 97
msufficiency of 78
localized impurment of con
traction 98
localized ventricular bulge 93
outflow tract, clongition of
97
Libman Sacks
endocardius 267
syndrome 314
Lindau s disease, 329
Livedo reuculirts 308 316
Lupus erythemntosus dissemin
atus 314
Lutembacher s syndrome 19¢
Lymph channels inflammtory
lestons of 331
Lymphangioma 333
cysticum 333
simplex 333
Lymphangioswrcoma 333
Lymphangitis
acute 384
chronic 331
Lymphedema 333
due to
dependent edemn 331
Iymphandenitis 331
neoplistic myaston 331
surgery 331
prumry or idiopithic
congemital 333
praecox 33t

Maladie de Roger 51 194
signs 5%
Medmnsunins 201
Mecdionecrasts aort1e 1o
prthica cysticr 282



INDEX

Penaarnbins acae
fibrious 63
symptoms and sighs 8
non speafic, 291
serofibrinous 6%
siens B8
suppuratue 69
iral infecuon 19
Pencardius chrome 69 290
wlhesne 69
signs 69
constrctine 70
ssgus 70
seraus 70
Pencardiom
adberent 200
adhesions 103
adspose changes i 20
alafication of 67 10
congenstal anom s of 67
constriction of 103
asts 163
effusion of 102
fungus infecton of 242
brology 292
tmjuny to 294
Reaplasms of 67
primarny 993
rauma to 44
Peniphiebius 327
Termo 316
Phlebectasra 397
Phiebascleross 397
Phleborhrombass 329
Physical eciminanion 24
ascultavon 2
tspection 2%
pipaton 29
bercusstan 24
Phsmadsem 217
Veurl effusion 107
Preumatic bammer diserse 305

83

Preumopenicarduum 70
Towsomn, 201
anseme 307
carbon monoxide 254
lustology 20n
tead 307
Polvanguus essental 312
Polyarterins nodost See Pantr
teritis nodosa
Precordial leads
descripuon of records 139
techuic 133
Predisposing ctialogiewd {actor
no bert disese 83
Premature
tontracuons T
systole of undeternnnes! on
Hitr 163
Pulmonmry
arteri] hypertensron 19
tha,nosts of hewt discase
due to 20
arterits 241
histology 2t
cdema paroxysmal 79
embolt 286
stasts
acute 107
chronic 107
P\:Immnr) arterv (ics)
aneurvsm of 28
arterovcleroms of 29 979
histology 250
dilatanon of primary 47
s 4%
embolism of 31 285
histalogy 287
ngns 32
njury of 32
tefe coronary artery armsing
from 18 1%
varrowing of 167



352

Myocudium— (Continued)
rupture of 66
spontwicous 213
hustolo,s 213
uwumn of 66
tuberculosis of 216
Myxedemy hort i 250
Mysomis 38 65

Necrosis
medind 282
microscopic lesion 283
sins 282
myocwrdiad  See Myocudium
necrosis of
subendocwrdinl 64
Neoplasm (s)
of conduction system 262
of endocardium 38
of hewt 18 G5
of myocardium 250
ol penicirdium 67
primary 293
of peripheral vasculr system
329
Neuroenculttory asthann 18
Nevus arneus 331
Nicotne 307 311
No heart disewse  predisposing
euological factor b3

[y

Orthodin,raphy 91
Ostium
atrioventriculare 191
commune 193
prinum 193
pitent 191
secundum persistent 51199

INDFX

P wave 141
biow 179
volie of

Iugh 174
low 179

P Ronterval normal 163

Palpation 2%

Panarteritis nodosn 225
acute stage Instology 226
healed stage 226

lustology 227

Paptllary varices 331

Parsystole 162

Parenchvinatous de,enerition

59

Patent ductus arteriosus a3 201
signs 53

Patent foramen ov e 51 193

Patent ostim primum 194

Percussion 2t

Peninrteritis
essenual 312
nodos1 %12

of coronary arteries 35 225

Pericardiil

mjuries See Penicardinm an
jury to
s1c brcternl mflecuon of 291

Pericarditis 289
constrictive 290
fibrinous 289
fibropurulent 289
following myocardial mfire

tion 291
orgumzing types 289
purulent 289
rheumauc 213 201
scrofibrinous 289
suppurative 289
tubcrenlous 292

histolo,y 292
urcmie 290



ADEX 35

Ri bt aortic arch~
(Continued)
with 1eft descending aorta 50
signs 5]
Ri Bt atrium
enlargement of auricle 100
posterior enfargement 100
pulmonary veins all drain
nto 49
signs 49
pulmanary veins entening 49
signs 49
Ri bt cardiac chambers See
Heart chambers 11 bt
Reht sentricle
mwflow tract enlargement in
width and depth 99
msuictency of 49
outllow tract
elan, ation of 98
emphysema 162
otatian of hieart on s veru
@l axis 99
Roemgenkymognp)n 9
Roemgcnmmp\ 89

sandard posstions 89
Rupture

of 101ty spontaneous 33 235

of artery 21

of chordae tendineae 38

ol comnary wreerses spontan

eous 233

of heart bursting 251

of miocardiym (4
‘Pontaneaus 213

ofvein 39,

ST
Juncuon 143
depressing of 178

elevation of 179
segment 113

$ T~ (Continued)
Sucocystis 219
Sarcordosis 216
Sarcoma
Twings 330
Kaposis 330
Sarcospondin 249
Scalenus anticus syndrome 306
pual
Schistosomists 237
Schoenlemn s purpura 336
Sclerodermn 307
Sclerosis
annular 271
MICTOSCOPIC exinmnItion
27
endocardial 199
mnumal 230
Monclebery, s 1orue 252
salsular 12 272
Scoliosts 101
Serwle an1oma 334
Smo atral block 7o 147
Sinus
arrest 7o 147
archythmia 75 145
brachveardia 75 147
mechanisms 146
pause 117
thythm normal 75 116
tichyeardea 7o 147
Sinus of Valsaha
congenttal aneurysm of
4o
sipns 15
Spsm
of artenes 30
of vein 323
Spider angloma 331
Spandslins 306
Stenosis
infundibular 198
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Pulmonary artery (1es)—
(Continued)
primary  branches
of 106
rheumtic aortitis and rtenius
of 214
secondry vessels dilatation of
107
thrombosis of 33 286
trunk
congenital 1nomalies of 200
dilton of 106
Pulmonnary conus stenosis of 198
Pulmonntry valve
atresi1 of 197
1ncompetence of 76
stenosis of 197
1solated 49
signs 50
Pulmontry vems 19
congenital anomalies of
201
Pulmonic See Pulmonary
Pulsus 2lternns 71
Purkinje fibers 247
Purpurt
allergic 337
duc to
avitimnosis 336
mcreised ienous prcssure
336
hematogeme 837
whopathic 336
infectious
bacteria 335
warus 335
menstruil 336
senile 336
toxic 335

dilatauon

Qwne broad 179

INDLX

QRS
complex 111 112
Iugh voltage of 179
low ©voltge of 179
deflection 111
nteryal
normal 165
prolonged 165
mternuttent 165
Q T mterval prolonged 171

Raynaud s disewse primary 30>
Raynaud s syndrome
primuy or idiopathic 30y
duc to
mntoxicattons 307
organic vascular disease 306
Reflex cisturbance of heart 20
Retro esophagenl night subclay
11 artery 202
Rheum e
1orttts nd pulmonary arter
s 214
arteritss of smaller artertes 216
endocardiuis 208
of atrrum 211
fever 20 23 20» 261
major clinical manifesta
tons 20
heart disense diagnosis 21
myocirditis 206
pertcardius 213 291
valvuhtis 38
acute 1ctive 13
signs 14
and endocrdius 208
Rheumtoid valvuhus 271
Right aortic urch 50 202
with rwort descending on
right 50
signs 50
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Thromboundocrditis—
~{Contimued)
Verrucous form
NUCTOSCOPIC exatntion
20
Thrembophlebitis
and vcnous thrombosis 323
drv nosts 3°3
dueto
blood dyserisas 326
crasonmt %26
ardne sufficency 326
chemical mjpury 322
nfecttous diseases 325
mflimmatory ot suppury
tive lesions 322
meciimenl injury 324
muscular effort or strain ©25
severe aschemea 322
ances 32
primary 321
Thrombogs
endocardnd 274
mur 3; 2,4
stus 37
of aorta 33 286
istology 986
signs 33
of coranary arcenes 30 291
ol pulmonary aricries 33 986
*asaspasm due 10 303
‘enous 903
suthia heare 66
Thrombus
bl or glotio 274
faromary 43§
Mg 7,4
mury 33 3, 974
Tobneen 30; 3N
Tove agent 99
diomogs o

f hewt disease due
w0 72

Tanic purpurt
due 10
arene 4
conmrm densatnves wd
v K Bisdong,
agents 8%
heparm 3%y
phenolphtiilem 32
renom 336
Tovoplumons 219
Trmsposition of preat vessels
58 200
sighs 0%
sSpatser ddassification 203
Trwmy 22
diagnosss of heart dserse due
to 23
ersthermil it due to 309
of arery 32}
of coronry rtery 36
of nmocardium 66
to pencwdium 70
\ sosprsm dhue to 409
ranm e
utetrysms 319G

=

ATLEROVENOUs i istoniosts 42
mpury el eadac udinm or
vilves 98
shack 338
Yy sespotic ssndrate 30y
Trclunosts 247
microscopic ex antntson 247
Tricuspad valve (3)
deforms 1)
signs 12
1 wnomalous position 51
incompetence of 77
wsulficiency of 1t 199
signs 12
stenous of {1} 58
sigas 42 58
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Stenosts— (Continued)
of torucyalse 39, 16 51 198
sipns 39 54
of coroniry onfice %5
of mitral valve 10
signs 41
of pulmonary conus 198
ol pulmonary valve 197
1solvted 19
of tricuspid valve 31 58
subworuc 51 199
subpulmonary 198
Strongylotdes Tivae 219
Supeiiot 1ent v
dilitanon of 106
petsistent left 201
pulmonary veins entering 19
Supruentriculu origin un
known
puoxysml tachycudin 74
pramure contractions 74
Syplulis 21 25 262
congenmitl 224
myocardium in 222
MICTOSCOPIC e uNin ttion
221
Syphilic
aneurysm of rortr 221
histology 221
wortins 25 219 318
coronry artery imols ement
222
MICTOSCOPIC CxIMIm 1ton
222
histology 220
artents 307
ndocrdius 271
heart disense dinosiy 22
Systole
electricl 171
of undetermmed origin
mature 163

pre
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Systole—~ (Contrnued)
ventuiculw pemature 109

T wue 113
diphasic 113
voltrge of
ngh 179
low 180
T, wunve 151
Tachvendnn
atrl See Atrnnl tachyeardin
atrioventriculrr nedal See
Atrroventriculr nodal
tachyvendin
His bundle 156
of undeternuned ongimn 163
puroxysmal 73
stus 75 117
suprnentticulr 158
ventrieulw 160
bidtrectionnl 161
Tien sohum 246
Trussig Bing, heart 200
Telwectsis 331
hercditary hemorrhagie 331
Teleoroentgenography 90
Tetralogy of Lisenmenger 190
193
Tetrilo,y of Tallot 57 190 168
200
mucroscopic exinuntion 195
signs 57
Ther tpeutic classificiion 82
Thiunin deficiency 22
Thrombongius obliter ms 307
i1l
ervthiermalgia due to 309
of coronary arteries 227
I hromboendocarditis 265
verrucous form 269
hustology 271



!’tnlncle——(Cnnllnutd)
sngle wath rudumentary out
Jet chamber 56
signs 08
\ennicular
ancurysm 98
bulge locatuzed 98
escape 75 1a8 159
fibnilstion 72 161
gradient 174
mlarcoon 62
ugas 63
symptoms 63
mechamsms 128
premature consrachions 74
premature systole 159

INDEX 359

\entricular— (Contimned}
septat defear ot
rombined awnal wnd 53
sigus ol
tachverwrdin 160
bidirecnenal 161
paroxvsmal T4
1 errmicous endarteritis 238
Vioamim B defoency hewrt mn
250
Vaamn C deficiency 336G
Viarmn K defioeney 336
von Gierke s disetse 196 238

Wandenng pacemaler 76 102
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Truncus 1rtertosus communis
persistent 55 210
diagnosis 201
signs 56
Trypanosomt cruzi 217
Trypanosomisis 15
Tuberculosis of myocardium
216
T uberculous
endocirditis 271
penicardins 292
lustology 292
U wnve 143
unusual 180
Undignosed manrfestation 83
Unipolar extremity leads 138
Unknoun euology 23
drgnosis 23
Urticarin and ngionemotic
edemn 337

Valvular
atheroma 271
MICroscopIC examinition
271
calaficition 102
deformuty 38
dysfunction
antomical signs 275
endocardinl pockets 276
msufficency 275
stenosis of orifice 275
mcompetence 76
sclerosis 12 272
lustology 273
Valvulitis
rheumatc 38 208
rheumatord 274
Valwuhts actise 43
1cute
1ortic 41
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Valwuhitis active— (Continued)
acute
mitrd 13
rheumatic 13 #4
chiromc 1}
Vahuhus nctne 1t
Varices See Varicose verns
Viricose vems 326
papilliry 331
thrombophlebitis duc to 322
Vasospasm
due to
cmbolism 308
lesions of brun and spinil
cord 308
lesions of peripherl nerves
308
neuritis 306
thrombophlebitis 305
thrombosts 308
trumn 309
Vectoreardiogrim (s) 110
spaul
P form 180
QRS form 181
and T form junction
of 181
T form 181
Vectoreardiographs 136
Vem (s)
congunitrl inomalies of 201
hypoplist of 327
neoplistic mvasion of 326
ruptre of 327
spasm 323
dignosis 323
Venous
compression 326
thrombosts 323
Ventricle
left See Left ventnicle
right See Raght ventricle






