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PRETACL

arranged each year by the British Postgriduate Medical
Federation continue to attract appreciative 1udiences
and comments and the Goverming Body of the Federation be
heves that the publication of an annual volume contamning the
majonty of the lectures 1n cach series 1s of considerible value
Without the ready co-operation of the experts all actively en
gaged m rescarch who accept the invitations to contnibute, this
venture in postgraduate educition would not be possible and
the Goverming Body 1s grateful to them The lectures are de
signed to illustrite the new mcethods being used to advance
knowledge 1n the sciences on which the practice of medicine 1s
based and to indicate where progress and new hnowledge are
being developed They are intended for graduates mn medicine
looking forward to carcers as teachers and consultants
medicine and surgery and their special branches as well as for
those seeking careers 1n research and teaching mn the medical
scrences This volume the seventh in the sertes includes twenty
three of the twenty nmne lectures delivered during the winter of
1957-58
Most of the lectures 1 this volume exemplify the numerous
nvestigations now bemng made of the smaller biological units,
the cells and the structures that compose them, and the functions
of these small umts These mvestigations require the use of a
vanety of methods and disczplines  Studtes in cytology are illus
trated by the lectures of Payling Wright on cell regeneration 1n
Lver pirenchyma of L H Gray on the mfluence of oxgyen on
the response of cclls and tissues to 10mzing radrations, of Rees
on the experimental approach to the problem of resistance to
tuberculosis of Yoffey on some of the problems of lymphoid
tissues, and of Stoker on the growth of vairuses The results of the
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1 PREFACE

use of micro clectric methods 1 the mvestigation of the func
tions of cells 1n the nervous system are reported by Gordon 1n
his lecture on psychological problems in the central pathway
for somatic and wvisceral sensation and by J A B Gray on
penpheral mechamsms responsible for sensations and studies on
the nervous control of cells are reported by Edith Bulbring 1n
her lecture on the physiology and phar logy of mtestinal
smooth muscle The use of microchemical methods 1s 1llus
trated by Hallpike s lecture on the scientific basis of otological
practice 1n which he reports his investigations on the nature of
the endolymph by Fourman s lecture on potassium deficzency,
and Glynn s on the structure and stability of collagen i diseases
of connective tissue

The study of genetics 1s throwing new hght on many prob
lems and this 1s well represented by Penrose mn his lecture on
biochermcal genetics 1n medicine, by Fraser Roberts on blood
group genetics and by Rosemary Biggs on haemophiha and
Chnistmas disease Studies on other haematological disorders by
avartety of methods are seen m the lecture by Dacie on acquired
haemolytic anaemia which deals especially with the phenome
non ol auto-antibodies, and'1n that by Mollin on the megaloblas
tic anaemias and the utthzation of fohc actd Other metabolic
studies are those by Cross on anoxia of the new born and by
Humphrey on the metabohism of gamma globulins, a subject of
fundamental importance 1 antibody formation and resistance
to infection

Lcctures on subjects of current interest are those by Mont
gomery on problems 1n the pathology of coronary artery disease
by Peart on biochemical aspects of hypertension and by Dick
dealing with the eprdemiological problems of poliomyehtis The
lecture by krohn on the processes of ageing in the reproductive
system 1llustrates the growing importance of commumty medt
cine and studies of populations and the lecture by Shillingford
on the study of the arrculation by dye dilution curves will be of
interest to the many concerned with the imvestigation of the
cardiovascular systems of their patients

Volume VIII of this senies based on the lectures dehivered
dunng the winter of 1958-59 1s now 1n the course of preparation
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by the Athlone Press and will include further contnibutions in
the ficlds of cytology, genctics, brochermistry and cardiovascular

disorders Francis R TRASER

Durector, British Postgraduate
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I

Some Remarks upon the Scientific
Basis of Otological Practice

C S HALLPIKE

tersa has made 1t posuible for the otologist to transfer at

least part of his energies and interests from the muddle
ear and 1ts infections to the more complex problems of the
labyrmth and 1ts central connexions The subject 1s a large one
and what I have to say can comprse but a part of 1t, namely
those hines of climcal and laboratory work which come within
the direct experience of my associates and myself at Queen
Square

D urinG the last two decades the chemcal control of bac

Fruip Systev oF INNer EAr

I propose to begin with a bnef and elementary review of
the fluid system of the mnner ear This 1s shown 1 a ghly
simphfied form i Figure 1 The walls of the bony labynnth
are shown 1n black On the outer wall are the oval window
above occupied by the stapes footplate, and below, the round
window occupied by a thin elastic membrane The space within
15 filled with flud the perilymph which reaches 1t 1n part from
the subarachnord space of the posterior fossa by way of the
cochlear aqueduct This aqueduct vanes greatly in length and
diameter from species to species and in many the flmd ex

changes through 1t must be very slow Infact although we may
still be correct in regarding the penilymph space as a sort of
dwverticulum or backwater of the subarachnoid space, 1n some
spectes and this includes man, 1t 15 2 comparatively tideless

one Immersed within this bath of perilymph ltes the closed
B
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thin walled sac of the endolymph system, filled wath a flurd of ats
own, the endolymph, and beanng on 1ts walls the sense organs of
hearing and equilibnium, and a gland like structure, the stra
vascularss In Plate 1, Figure 2, 1s shown the system 1n 1ts true

[ QVAL WINDOW

NERVES STRIA VASCULARIS

/£ £ND ORGANS OF
HEARING

ROUND WINDOW
VESSFLS PERILYMPH

~
COCHLEAR AQUEDUCT

CEPEBRAL SPINAL FLUID

Ficure t The flud system of the mammalian labyrinth Schematc

form * The endolymph system 1s shown 1n black Anteriorly 15
seen the coil of the cochlear portion, postentorly the sacs of the
saccule and utricle with the semicircular canals finally, the
ductus endolymphaticus leading to the saccus endolymphaticus
Iying 1t the dura mater on the posterior aspect of the temporal
bone Surrounding the endolymph system the penlymph spaces
are shown m whnc, with the oval and round windows and the

ing the basal coil of the cochlea to

the subarachnoid space
‘We come next to the problem of the endolymph 1tself s
function, ongn, circulation and composition A well known

1 The plates referred o 1n this lecture wil be found between pages B-g
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structural feature of Cort’s organ 15 the absence therefrom of
blood capillaries, and this has led to the widely held belief that
the endolymph 15 a rather special flud with a rather special
function, namely, the mamntenance of the metabolic processes of
Corti s organ As the probable source of the endolymph, much
has been made of the stria vasculans, partly because of 1ts
proamity to the organ of Cort, partly because of its vasculanty
and the histological character of 1ts cells

In Plate I, Figure 3, 13 shown the stna of a young mouse, and
1t can be seen many of the features so well deseribed by Sham
baugh 1n 1908 the nichly g and striated cytoplasm of the
cells with their abundant granules, the large vascular spaces and
ntercellular interstices—all of which led hum to beheve that the
endolymph was a secretory product of the stria

Suggestive as 1t was, this evidence was only circumstantial
Something more direct was required, and this was provided by
the expenimental work of Guild 1n 1927, who endeavoured to
trace the flow of the endolymph from the scala media by means
of the Prussian blue granule techmque Tor this purpose he
mjected the iron salt solutions into the scala media of the
gumea pig s cochlea through a small hole dnlled in its bony
wall The animals were killed at varying periods following this
pracedure and a histological study made of the distribution of
the granules wathin and around the labynnth

Guild s results and conclusions are summarnized n Plate II,
Figure 4 The granule distribution showed a rapid flud flow
{from the scala media into the saccule and thence into the saccus
endolymphaticus, and through its walls into the loose penisaccal
connective tissue From there he concluded that 1t was absorbed
into the radicles of the neighbounng great venous sinuses This
was the poution as Guild left 1t His expenments were difficult
ones It was dufficult to perform them, at least as dufficult to
nterpret their results, and so far as I know they have never been
repeated  Although not decisive they nevertheless focused
attention upon a conundrum which has held the attention of
chnicians for more than a century namely, the pathological
mechamsm of Meniére s disease of the labyrinth In the last two
decades we have seen good progress towards 1ts soluton a clear
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picture of 15 morbid has been estabhshed, and 25 a
result, the various derangements of heaning and equslibrium so
characteristic of the disorder have become explicable upon a
clear anatomical basis Existing functional tests have thus
acqutred new values, others, more rational and penetrating,
have been developed In this way the chimcal features of the
disease 1tself have acquired much sharper outlmes and its
diagnosss, sometimes very difficult from allied disorders of the
vl nery e system, has been greatly clanfied

MENIERE 5 DIsEASE

Something, though not a great deal, needs to be sad of Meniere
himselfand s work Although Flouren’s experimental work on
prgeons, 1n which he first demonstrated the gross disorders of
equithbrium which could result from imunes of the semu
circular canals had been pubhshed 1n 1820, some forty years
before the pubhcation of Memeres best known paper, its
bearing upon the problem of human vertigo was not at first
widely appreciated, and indeed, the very possibihity that a lesion
of the mner ear could cause severe vertigo and voming was
slow to gamn acceptance It was Memére s great ment that he
knew of Flouren s work, understood 1ts meaning, and was thus
able to ascribe to a labyrmthine lesion the disorder, so spec
tacular and distressing, wiuch has since come to bear his name

Its clincal features he described wath great preciston  the
paroxysmal character of the attacks with therr paralysing
vertigo, nausea and vomuting so charactenstically accompanied
by exacerbations of deafness and unmtus He made much, too
of the natural history of the disease 1ts bemign character, benign
that 1s to say n that 1t did not appear to shorten life and the
absence of collateral evidence of any serious disease of the cen
tral nervous system and from an analysts of this chinical ptc
ture he correctly inferred that the underlying lesion was to be
found 1n the semiarcular canals

As to the nature of the leston, this problem he left unsolved,
and 50 1t was to reman until 1938 when the first of a series of
histological of the poral bones of affected
subyects at last gave us a clear picture of1ts micro anatomy
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In Plate II Figure 5, 1s shown 2 transverse section of the
unaffected temporal bone of a subject of Menmiére s disease

In Plate 11, Figure 6 15 shown a corresponding view of the
affected temporal bone Here i the vestibule, the saccule 15
distended, 1ts membrane being pushed back everywhere on to
the bony vestibular wall with obliteration of the penlymph
space which hes deep to the stapes footplate In the cochlea the
outstanding abnormality 1s the apparent disasppearance of
Reissner s membrane In fact, this disappearance 1s brought
about by gross distension of the scala media with displacement
of the membrane on to the bony wall of the scala vesubul

In Plate III Figure 7, 1s shown the unaffected cochlea at 2
igher magmfication No abnormahty can be seen 1n the fibres
of the cochlear nerve as they he mn the spiral osseous lamina,
while the cells of the spiral ganghon are also normal 1o number
and structure In Plate I1I, Figure 8, 15 shown a corresponding
view of the affected cochlea with distension of the scala media
It shows, too, certain changes 1n the cells of Cort1 s organ, which
are displayed at a higher magmfication 1n Plate IV, Figure 9

Above (a) 15 shown Cort1 s organ of the unaffected ear with
ats harr cells and Cortr s rods enclosing a well formed tunnel
Below (4) on the affected side, the whole mass of Cort1 s organ s
greatly compressed and 1ts outhines irregular, while Cornis
tunnel 1s occupied by a structureless coagulum

Changes closely resembling these have now been found by a
number of observers 1n the temporal bones of a considerable
number of subjects with Meniteres disease and 1t 1s safe to
describe them as consututing 1ts essentral morbid anatomy As
to the cause of the endolymphatic distension httle even now,
can be said Some evidence mamly histological has been
advanced for 2 primary failure of the absorptive mechanism of
the endolymphatic sac This evidence, however 13 far from
strong and the alternative possibility of some defect qualitative
or quantitative, of the endolymph 1tself has attracted much
attention attention which has beent much stimulated by recent
developments 1n the field of microchemical analysis This work
though still n 1ts early stages has already re ealed for the endo
lymph a chemical constrstution which marks 1t as one of the most
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Chapter One

AGING AND DISEASE

AT THE begmmng of the twentieth centun
cent of our population wire over 65 and 18
45 years of age or older today B8 per cont oy
27 per cent are 45 years of age or older Inghs ¢
there now are actually 6000000 more pers rv o
years of age or older than there were m Jore e
muted that by 1880 the total number of ¢, . |,
group will be 22000000 Two wiports, ¢,
population trend wre the marked fall 1n the § < -
has dropped more than a thed w the past ., .
sharp drop m wnmigration of young adult

At the syme time there has been o greag o,
mean hfe span that 15 m the av €rge expec ., )
buth At the tme of the Amencan Bevel
length of Lfe was 855 years I 1900 whagn,,, .
and today 1t 15 over 65 years This extension P
hfe span ss due largely to the reduction m the s
eases in infaney and childhood and m ear)y .. -
reduction w death rates has trhen plce chy, |
viduals below the age of 50 but there hayp, *
saving of bfe m the older age groups Wap,, ~
tion m the ravages of the acute infections de-
been 1 steads mererse m frequency of the ¢

1
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which today are responsible for three quarters of all deaths
Tlus increasing prevalence of certain chronic diseases such as
artenosclerosis and hypertension has been ascribed to the
strain and stress of our complex modern envilization Unprej
udiced study however demonstrates that the increasing
prevalence of chronic diseases 1s due to beneficent rather than
to malign forces We are spared attack by the infectious dis
eases 1 our younger years and survive to succumb at a more
advanced age to one of the chromc diseases Over 60 per cent
of 1ll deaths now occur after the age of 45 The physician 15
called on to treat more and more older patients suffering
from one of the chronic diseases

Cardiovascular renal diseases are the most frequent of a1l
the chronic diseases In the decade 50 to 59 they are responst
ble for 40 per cent of all deaths Their frequency mecreases
with each succeeding year of hfe and n the decade 80 to
89 they cause two thurds of all deaths Among the other chief
causes of death 1n persons past 50 years of age are cancer 12
per cent acaidents 8 per cent mfluenza nd preumonia 7
per cent tuberculosis and diabetes There are other diseases
common among older persons that cause much 1llness and
disability but rarels appear as direct causes of death Most
mmportant among these are chrome rheumatism or rheu
matoid arthntis the varous orgamic diseases of the nervous
system  gastro-intestinal disorders and pulmonary emphy
sema

The frequency of vanous disabling 1llnesses m the aged can
be gleaned from an analvsis that was made of more than
500 000 patients discharged from hospitals 1n New York City
11933 Table 1 taken from this work lists the frequencv of
the chief diseases encountered among hosptal patients and
therr rate of incidence in different nge groups of the popula
tion Among patients 63 years of age and over cardiovascular
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diseases have by fir the Inghest mcidence Then follow mahg
nant neoplasms cerebral artenosclerosis ind hemoirhage
fractures and cataract Diabetes bronchopneumonta and
arthntis are common and have a rate of mcidence higher
than m the younger age groups

Most of the diseases of the aging orgamsm that we have
enumerated are popularly considered and tesmed degenera

TABLE 1 —Frequency o Disease Basep ov 487 896 Hosprran
Discrances ¥ Nw York Criy (1933)

{Rate per 100 000 population of specified age group)

——————Af ——————,
Dz 65ad e 4561 8-t

Heart diseases 2535 1031 337
Vaseular diseases 2110 526 96
Mahgnact neoplasms 1049 531 162
Cerebral arteriosclerosis hemorrhage 798 228 30
Fractures 733 404 63
Cataract 724 169 17
Duabetes 563 817 72
Bronchopneumonia 407 144 70
Nonmalignant neoplasms 269 367 487
A1 tis 275 178 97
‘Tuberculosis 211 208 _66
Lobar preumomua 187 141 114
Acute appendicitis 72 109 153

WI € lofNewY kCty Hspt1D hageStdy (NewY kCty 194 )

tive diseases This implies that they are due to the gradual
weanng out of the several tissues and organs of the body

that the disease 15 1 essence evidence of aging that 1t 15
an mewitable process of senescence Were this so we would
have to accept the mvalidism of aging as part of our mesca

pable hentage and consider medicme as powerless to halt sts
progress or to restore the worn out dying orgamsm Although
the past century has witnessed a tremendous extension of the
average span of life death 1s mnevitable and we cannot ex

pect an indefimite prolongation of the ife span of the human



20 THE PATIENT PAST FIFI}

race The averige expectation of life at buth for white
females m the United States 15 689 years Application of
present knowledge of medicine and hygiene should mke 1t
possible to extend the average length of hfe to about 75 years
Future medical discoveries may extend this by many years
The distinction between aging and disease 15 not a purely
academmc one If for instance we regard arterosclerosis
solely as a phenomenon of agmg - process that mestably
makes 1ts appearance 1 the aging arteries of every person we
may well throw up our hands 1 the conviction that treatment
1s futile reserch fruntless If we regard artenosclerosis as a
disease process that manifests itself with particulr frequency
m older persons we will strive to discover 1ts causes and
marshal 1n 1ts therpy all the knowledge and methods that
we have at our disposal As we shall try to show mn the
chapter on cardiovascular diseases there 1s much evidence
to prove that arteriosclerosis as encountered as a cause of
disease among our patients 1s not a sumple senescent process
but a pathological one that may eventually be brought under
control Soit1s with many of the other disabthities of the aged
It 15 important to reach a common understandmng of the
nature of the aging process Most people think of aging as a
termnal event as @ runamg down or werng out of the
orgamsm 1s a final tissue and organ deterioration preceding
death This 15 an ncorrect concept Aging 1s but a part of
the whole cycle of hfe Growth differentiation, involution
are but different phases of the hfe curve mamfesting them
selves at chfferent rates i dufferent structures of the body
The mulk teeth become loosened and are cast off in child
hood the thymus gland atrophies 1n early Life the ductus
arteriosus closes shortly after birth Yet these phenomena
result from processes no differcnt from those that cause simi
Jar organ changes m the aged As 2 matter of fact Ife
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processes and organ alterations proceed at a far more rapid
pace m the young than n the old Mmot has pomted out
that during old age the tissue and organ changes reflecting
the bodily changes accompanymng the time curve of hfe are
at their slowest All of the phenomena of aging do not ap
per smultaneously In the same mdimidual graying of the
barr far sightedness loss of elasticty of the shin or of the
arteries and decaletfication of the bones occur at different
ages and wmong different ndividuals there 1s the greatest
vanation mn the time of occurrence of these so called shigmatn
of aging When we speak of senescence and aging of the
orgamsm we arbitranly segregate the anatomical and physio
logical phenomena observed m older individuals and ssign
to them attributes of degeneration of the organtsm due to
aging

Aging and death may result from wear and tear of the
orgamism due to external msults from the accumulation of
mhibitng substances withun the organism or from 2 dimmu
tion or gradual extinchion of the onigmal vital force Warthin
has claimed that old age may be due to gradual weakening
of the energy charge set 1n action at the moment of fertiliza
tion of the egg It has been said that the tempo of agmg 1s
dependent less on the degree of wear and tear than on the
mborn strength of resistance to this wear and tear Senes
cence 1s but one phase of the continuous development
growth and differentiation of the Iiving orgamsm between
the events of ferhlization of the egg wnd death

It has been shown expermmentally that each organ and
tissue has its own tume curve of aging and that this time
curve depends on three factors heredity the external en
vironment and the nternal environment of the body The
most mmportnt of these three elements 1s heredity Strams
of mice can be mbred so that aging oceurs uniformly 1 all
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mdniduals of that stramn  Furthermore, 1t has been shown
that comparing different strams of e the anatomieal
changes occurring m the several organs are stram charac
tenstics in thew time of occurrence, that 1s that varous
organs age t different rates m different strams of msce We
sec the same phenomenon m man Longewity 35 primanty
a family charactenstic As Olwer Wendell Holmes smd
If you are setting out to achieve three score years and
twenty the first thing to be done 15 some years before birth
to advertise for a couple of parents both belongmg to long
hved farmhies We observe as fammly truts early graying
of the hair or early hvpertension or coronar artery sclerosis
Aging 1s primariy a consttutional phenomenon hereditanly
determmed It hus often been suggested that hormones
prtscularly the scx hormanes my control the yging process
Many have clauned tht the menopause marks the first sign
of aging m women and that there 1s 1 stmular chmactenie
men Both clinal and experrmental studies give no support
to this view Expenmental studies have shown that the sev
eral internal secretory glands may accelerate or retard the
tume curves of mvolution of various organs but that primanly
the cffects depend on mherited charactensties There 1s no
master hormane controlling senescence
The vanability of the tine of occurrence of the mdu idual
phenomen-« of growth and senescence mcreases greatly wath
the progress of the years Thus the vanabibty of the age 1t
which the fontanelle closes 1s relatinely small measured m
months the varabiity of the age 2t which the first teeth
erupt 15 greater at which the permanent teeth appear still
greater and at which menstruation begins still more marhed
The age at which presbyopia fivst becomes mantdest shows
2 much greater spread So 1t may be expected that physical
disablement due to aging will apper at widely scattered
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ages say at 50 1n some at age 80 m others This adds to the
difficulty 1 determmng what phenomena are due to disease
and what to aging

All structural changes found m the aged are not signs of
senescence The older the person the greater his years of
exposure to external msults and the greater the possibility
that lus body wall show scars of these encounters A genera
tion ago when tuberculosis was far more widespread than
1t1s today almost every adult at autopsy gave evidence by
the scarring of his lungs that he had undergone a tuberculous
mfection These scars were not mamifestations of aging but
aged mdividuals because of years of exposure to tuberculous
mfection almost universally hid been infected at some time

Often 1t 15 dufficult to distmguish between phenomena of
pure senescence and those of supertmposed disease—a disease
process whose development mav be favored by the aging of
the tissues Fractures of the hip through the neck of the
femur are common 1n old persons The bone has become
rarefied and brittle the aged person has lost some of his re
sthency balance and coordmation so that he falls more easily
and the weakened bone breaks more readily Although aging
plays its part the actual fracture 1s an accident 1t does not
connote aging Sumlar considerations apply to the so called
hypostatic pneumonias of the 1ged Loss of elasticaty of the
lungs ngidity of the thoracic cage dimimshed excursion of
the diaphragm all presumably favor the collection of secre
tion i the Tungs and prevent the expulsion of this material
when the lung becomes infected The element of mfection
however 15 an accident not a mamifestation of aging

The human changes most charactersstic of aging bodily
changes that are accepted m the popular mind too as ewt
dence of senescence are loss m herght loss i weight loss of
sexual activity presbyopia deafness for hugh tones graving
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of the haw loss of elastietty of the shin None of these lter
ations of the structure and texture of the body are regarded
as disease processes none of them challenge the contmuance
of hife

It has repeatedly been powted out that natural death
death from natural deeay or from tree senhity occurs ravely
mman Autopstes on old people alsass reveal a pathologieal
cause of death though no svmptoms were abservable durmg
Ifc The most common causes of death m persons over 63
vears of age are artenosclerosn of the eoronany cerebral or
penpheral artertes hypertension caremon of the gastro
mtestinal tract prostatic hy pertrophy tubereulosis nd street
acerdents

Same practical considerations ean be derwed from 2 con
templation of these facts In deabng with older patients we
should slways be on the alert to distinguush between disease
and aging We should not carelessly wsenbe ther symptoms
and disabilitres to the running down of therr bodies At the
same time we should become fully wware of the physieal wnd
mental changes tat take plce m the aging organism and
Jeun how mvolutional alterations in the structure and fune
tion of the bodsy, may affect and alter the manifestations of
disease The physicran diagroses éhsease s it appears m the
hurtm hody he 15 concerned largely with the reaction of the
body to diserse He treats not a thsease but a sich person

Disabibity and illness no matter at what 2ge they oceur
whether mnfancy or m the moth decade should be rearded
as results of diserse 1 chnllenge to the dignostic and thera
peutic art of mediaine Only with such n athtude cen
tnowldge advance onh with such an approach can we
hope ta control nd prevent many of the chrome diseases of
advneing vears that are as yot mcompletely understood

This pownt of view 15 of pirticular importance beeuse of
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the changing complexion of diseasc that his come with the
agmg population With the chronic disenses the chief health
hazard the old methods of dweise prevention through the
agency of publc health officials are becommg less useful
The control of diabetes heart diseases or chroni¢ rheumatism
depends on an alert medical profession tramed to early dirg
nosis and appropriate methods of treatment a public edu
cated to be on the lookout for early symptoms and the estib
lishment of adequate facilities for diagnosis and treatment
The attempt must be made to keep well each agng individual
The practicing physiaian wall become the chief agent of
preventive medicine 1n the field of chrome diseases

Pubhic health officials have been slow to leam this lesson
The ongin of the modern preventive medicme program may
be found m the renction of socrtl reformers to the mtolerable
lw g and santary conditions that accompanied the Industrial
Revolution They were concerned with improving the iving
and working conditions of the laboring class They empha
sized factory mspection child labor working hours wages
housing water supplies sewage and garbage disposal With
the comng of the bactertologial era physicians and bac
tertologsts replaced the social reforme rs as leaders of the pub
lic health movement and 1s pubhic health offictals Dazcled
by the vision of eradicating diseast. by controlling 1ts causa
tive agents public health work took a totally new direction
It concerned itself with water supplies with sewage disposnl
and samtatron with mosquito control with destruction of
rats with delousmg with antitowans and vaccmes The milieu
m which the sich person lived became of secondary mmpor
tance All of these methods of control lent themselves to
mass methods of attack—impros ement of water supply pas
teunization of milk even vaccination

In the past decades recogrition that certain infectious dis
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cases do not lend themselves to such mass attack has led m
the case of cert-un diseases to a more drect concern with the
mdnidual sick person Witness of this 1s the tuberculosis
program with the search for early cases and contact wmfec
tson and the provision of sanatonum and chime treatment by
health departments the syphilis program with the public
trertment of sy philtties and the search for sources of mfec
tion by health department climes and finally the free dis
pensing of serum and chemotherapeutic drugs for the treat
ment of pneumonia To mmplement their meursions mto the
field of the mdwvidual sich health officers have had recourse
to the practice of health education of physicsans and the
lmty VWrth the mfections diseases comng more and more
under control and with the chronic diseases becommg the
outstanding health hazard the attention of public health
officrals 1s bemng directed along new channels Here the old
wethods of public health control are no longer useful The
health officer approaches the cancer problem and finds he
must first educate the doctor m the early dragnoss and
methods of treatment he must warn the puble to be on the
loohout for early symptoms he must establish eincer climes
as well as cancer hospitals equipped for radiotherapy and
surgery \When the health officer attempts to control other
chrontc diseases he must develop similar techmes Although
most public health officers stll reluctantly enter the field of
adult hygrene and chrome disense and most practieing physt
crns resent ther incursions as w unw arranted mtrusion mto
the private practice of medicine the bars between preventne
medicine and the practhice of medieme are bemng let down
While mediemne 15 thus attacking atrdels of disease that
have heretofore been deemed impregnable and treating con
ditsons that have in the past been regarded as the heralds of
mevitabledeath there are some among us who are 2dvacating
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m certam casés a policy that 1 the very negation <
orientation of medscne I refer to euthanasia—the
ing of persons suffering acutcly from some suppos
less malady Such a proccdure 15 a complete pege
that the physicran stands for and can lead onhy ¢
ston from the new paths on which medicine 1s sett

The concept of the sacredness of human hfe hay
deseloped through the ages and has become a dist
charactenstic of modern civilization At first ren
prvileged classes 3t slowly was extended to 1
Targer groups of the population until today 1t ha
apphication To most 1t has become an article
‘Whether or not we accept the sacredness of hur
an ethical principle we recognize a contmuous tres
thhing a real evolution of 1deas that has gn
sngmﬁcance to this concept m every successive o
spite wars famines mass murders by autocratic g
the belef that every mdndual Iife 1s sacred that
preserved has become a basis for much of our &,
1zation and government

If we accept this view as we must histoncafl-,
be no discusston of the value of presery ng or des
mdiidual Iife Life as such 15 an end mnatsclf
be voluntanly sacnificed, not to ease suffermg £,
a more umversal 1deal Self preservation is 1, §
concern of the mdiudual 1t has become the pe..
of society N

Society entrusts to phy sicians the preservatir, ,,
profession of medicine 15 consecrated to this eng, 1
cian cannot question the relative values of e I
treating else Jus hand will falter hus art wil] e,
therapeutic success follows a desperate suugi,’
may be lost by a moment of doubt by a transie, .
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of cffort The true physiim and successful healer must
aceept the sacredness of every mdniduil bfe 15 a priman
avtile of futh

Doubts will mevitably anse during the practice of Ins call
ing puticnlarhy among the aged A man has become men
tilly disorganized an affiction to hamself 1nd to lus famuly
In spite of vears of effort he cannot ke the needed adjust
ments vet he has sufficient mnght mto the hopelessness of lus
hfe to ash Would it not be better 1f T did anny with my
self?  Another 15 tormented with severe physical suffenng
to whnch there seems to be no end A man awuting execn
tion 1 the electrie chair develops appendioitis nd needs an
emergency operation to mihe hum whole agam that he my
be hilled Another 15 1 brute or a crimmal Then there arc
the hordes of congental mbeatles of the hopelessh ans e
who hwe become nststutson il wards of soctety Some mod
wn states m which the stite 1 the all i all the mdmdual
nothing but a servant of the state have ilready proceeded
to hiquid e many such nseless membess of socicty The phy
st must brush asde alt doubts Al ritionalization, and
rededicte humself to bus underlymg fanth to Ius calling w1
preserver of humn hfe



Chapter Two

THE ACING PROCESS

WE HAVE defended the view that disease m the aged 15
not part of the aging process that it represents 1 pathological
condition~a challenge to diagnosis and treatment There 15
of course an aging process which should be recognized The
clinical mamfestations of disease are the results of the reac
tion of the body to external and internal traumas and the
reaction of the aging orgamsm differs from that of the youth
ful one We should endeavor to obtam a clear picture of the
physical and psychological changes that charactenze this
aging orgamsm because we must deal with 1t as the setting
within which disease runs 1ts course We must learn the ringe
of what may be called normality for each age penod and
must search for means by which the slowly aging body may
be made to resist the 1inroads of disease and premature decay
‘With increasing age of the organism there 15 2 progressive
dehydration of the tissues with a reduction of intracellular
flud the collowdal systems undergo alterations elastic tissue
loses 1ts elastiaity Some of the outward mamfestations of
the underlying chermcal changes 1n the body contnbute to
the charactenstic sigmata of aging Chief among these are
loss of weight and of stature The hack becomes bowed with
a gentle kyphosis The shin atrophies and becomes thinned
the subeutaneous fat disappears there 1s loss of elastic tissue

29
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and the shin becomes dry and wnnkled There 1s atrophy of
the hair and sweat follicles The hair tumns gray and falls out
The teeth become loosened and are gradually lost

Changes m the eyes arc charactenshic Diminution of
orbutal fat leads to enophthalmos loss of tone 1n the muscles
and shin causes drooping of the eyelids, both features com
bincd contnbuting greatly to the facies of aged persons
Arcus semlis although not confined to the aged 15 common
elderly mdviduals Finally presbyopra loss of accommoda
ton 15 one of the most definite evidences of aging Careful
statistical study has shown a genuine correlation between
the age of onset of presbyopia and length of life

Impairment of heaning particularly for ugh tones begins
1t about age 50 and slowly progresses It 1s due to simple
atrophy of the nerve and the end organ 1n the cochlea and
15 an almost umversal accompamment of aging

Parallel with these signs that are discermble by the lay
man and that together constitute the picture of the aged
person there are analogous changes mn the nternal organs
These will be discussed m the chapters devoted to the several
organ systems In therr totality these changes of the organ
1sm lead to changes in function When he 1s at rest or under
no great physical stran the bodily functions of the aged
person are adequate for us needs The fasting blood sugar
level tends to be shghtly higher in the old than in the voung
This miy be due 1n part to an mncreased renal threshold of
sugar exerchion Sugar tolerance tests in persons over 63
commonly reveal an excessive nise of the blood sugar level
and delay 1n 1ts recession to the previous level ! Both the urea
clearince and the concentrating power of the hadness declne
with age and there 15 a shght elevation of the blood uren

\Marshall F W “The Sugar Content of the Blood 1n Elderly People ”
Quart. | Med 24257 1931
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mtrogen There 15 said to be an mncrease mn the blood choles
terol® A progressive decrease mn the total and vital capac
1ties of the lungs and an wncrease mn the residual air become
mantfest particularly after the age of 60 These result from
alterations 1 the thorax and spine that hmit the mobility
of the thoracic cage as well as from loss of elastiaty of the
lungs * Caleification of the costal cartilages begms m the
second decade of Ife becomes accelerated at age 20 and
continues more slowly after age 40 By the suth decade the
first costal cartilage 15 about 80 per cent calaified Full cal
crficatron occurs about 10 years later in women than i males
m Negroes the process begms earlier m lifé and reaches its
mayimum at an earlier age s The temperature of the body
the cardiac output the respiratory exchange compare favor
ably to similar functions n youth

As soon as the aging body 1s exposed to unusual or greater
stram we find that the range of response of the various
organs 15 curtailed and that the power of self regulation of
the body to maintun a constant mternal environment the
function that Cannon calls homeostasis 15 lost An aged per
son does not tolerate excessive cold or heat he cannot adapt
himself to extreme environments His heart functions well
when hitle demand 1s made upon 1t but 1t cannot respond
to the load of greater exertion So 1t 1s with all of the bodily
functions With age the bodily reserves are encroached on
more and more and gradually these physical Imitations
circumscnibe the range of response and capabilities of the

2Lewis W H Jr and Alving A § “Changes with Age m the Renal
Function of Adult Men™ Am J Physiol 123 500 1938
SRafsky M A and Newman B Cholesterol Stuties in the Aged” J
Labk&]Clxré \leg 'i7 15631 194‘1'2'}1 " .
4 Raltrerder et a e Effect of Age on the
Capacity and Its Subdivisions  Am Rev Tubercg 57"662e 'ltgl']lt;l Folmonry
$\Michelson N “The Calaification of the Fusst Costal Cartilage Among
Whites and Negroes Human Biol 6 543 1934
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orgamsm Whereas the voung person can abuse lus bodv
and overtix hus strength with few deleterious results such
efforts 1 the aged soon lead to disaster

The process of repur of tissues after mjury 1s altered m
the agmg orgamsm It has been shown expenmentally that
1n senescent animals the power of mstituting normal repur
for eprthelium in certun organs 1s modified or lost Du Nouy
has demonstrated that wounds cicatrize much more slowly
m older than 1n younger mdividuals This has direct beanng
on the problem of operations 1n the elderly

With progressing age there 15 a gradual change n the
natural resistance of the body to imfectton This may be at
tnbuted 1n part to atrophy of the glands of mtern1l secre
tion of the spleen the macrophage system the bone marrow
and the lymphatic tissue structures that are concemned with
immune processes Nutritional defictencies which are so
common tm the 1ged particulirly inadequacy of certan vit1
min stores and of caleum lessen the orgamisms power to
resist infection Pathological changes m various organs that
become increasingly frequent with advancmmg years brng
about a lessened local or organ resistance to nfection Thus
pulmonarv emphvsema favors the development of bronchitis
and bronchopneumoma prostatic enlargement or large cvs
toceles allow of ready nfection of the bladder circulatory
mmpairment 10 the extremties often leads to serious nfection
and gangrene Types of infecthion vary m young and old
This may be due 1n part to an acquired 1mmumty to many
diseases and to different chances of exposure to the several
mfecting agents Rheumntic fever and typhoid fever are
rarely encountered among the aged Pulmonar} tuberculosts
15 common but mamfests itself usually as an indolent fibrord
phthusis that 1s often misdiagnosed as chronic bronchutis On
the other hand pyvogemic infections bronchopneumontt ind
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erysipelas occur with mereased frequency among the aged
Erysipelas occurs more commonly m the decade 60 to 70 than
m any other 1f morbidity 1s estimated by age specific rates

The death rate mereases 8 per cent each year throughout
hfe followmg a loganthmic equation Statistical analysis
shows that this effect of age on death rate 1s due not to the
acerdental 1ccumulation of mfections or myures but to the
loss of resistance to disease as a result of an underlying agmg
process If accumulated mjuries were the cause of senile mor
tality e should encounter occasional mdniduals Iiving to
exceptional ages such as 150 years The mcreased death rate
as such 15 a mamfestation of aging *

With age there 15 a slow decrement 1n all of the functions
and m the psychological reactions of the body There 15 1m
pament of bodily strength and of swiftness and exactness
of motion But there 15 great vanability mn the tune of ap
pearance of these changes, and many a supenor oldster may
m these functions excel the average y ounger mdrvidual There
1s a general belief that old persons have lost the faculty of
learning new disciplnes and new procedures that they ae
resistant to new rdeas Psychological studies have thrown
doubt on this view and many beleve that the educabihty of
2 person does not necessanly declme with age The liberalism
or conservatism of hus outlook on life 15 1 determmant as 1m
portant as hus chronological age Certamnly wisdom a func
tion mvolving expenience and judgment 15 preserved n age

Imparment of memory 1s umversally accepted as a stigma
of aging Memory 15 a function of attention The physical
weakness of the aged and the assumption by society that they
are no longer useful lead to a sense of madequacy and to a
withdrawal of attention Lack of memory thus 15 often actu

®Simms H §  “The Prohl
95 188 Feb 29 194 z-e oblem of Aging and of Vascular Diseses  Science
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ally lack of attention Older people are more conservative
than the young they resist changes mn their mode of e, they
resist new 1deas m manners and morals Agamn this 1s not nec
essanly the result of senule changes in their bramns and modes
of thought but may result from the sense of madequacy
which ther insecure position m society impresses on them
which gives them an emotional need for an unchanged world
Many of the mental and emotional changes mamfested m
elderly persons are due less to agng and regression of
their mental faculties than to the hind of hfe forced on them
by a heedless society Lawton has pomted out that economc
and social msecunty plays a large part i hastening mental
detenoration m older persons A man who has worked most
of Ius life who has supported and brought up a family who
has regarded humself if he ever gave thonght to the matter
as a useful member of society 1s suddenly without work and
without income for reasons of age alone In spite of hus best
efforts current concepts and customs make 1t impossible for
lum to obtam employment and mamtain his independence
He becomes dependent on Iis children or on society He
learns that he has no further function 1n life et instmetively
he clings to hfe This change 1 hus status forced on im by
the worhings of the culture of the society withm which he
Innes rather than by any cause residing within himself colors
his mental and emotional reactions We draw the unwar
ranted conclusion that many of the mental and emotional
charactenstics of the aged are caused by ntnnsic brologeal
wstead of recog g that they are the result of
external conditions imposed on them by the cultural pattern
of the society within wlich they Iive The valdity of this
view 1s strengthened by the repeated observation of mtel
lectual vigor and emotional balance m individuals who have
passed the exghth decade of hfe ind who becausc of certam
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fortunate circumstances can contnue lives of financial inde
pendence and mtellectual or creative productiity

An old person who 1s hving a vigorous, useful Iife regards
with resentment the physical disabilities that gradually over
take lum He 15 annoyed and disturbed that he must now
gnve some heed to his much abused body The old man who
15 hving an amless Ife 15 much more apt to cultnate his
disabibities and to learn to live for them alone In treating
lis aging pattents the physiaan should give due regard to
these social and psychological problems that so largely de
termme the patients reaction to illness and disability To
retard the process of mental semlity he should address him
self not alone to the task of controlling the progress of organic
disease but of mamntainmg his patient as a useful member
of society The second part of this undertaking 1s often far
more difficult than the first and will lead the physician be
yond the ngid domain of medicme

A new concept of aging and disease was advanced by the
Russian scientist Bogomolets ” If confirmed 1t may have a
tar reaching influence on our views of senescence and on the
treatment of many chronic diseases Bogomolets concenved of
the connective tissues as 4 physiological system whose func
tions are basic to the actnvities of all organs and to all other
processes i the body It has a trophic funchion regulating
cellular nutnition and metabolism a plastic function that 1s
concerned with the healing of wounds and the regeneration
of tissues a protective function related to phagocytoss and
the tissue reaction to new growths an autoregulative func
tion resulting 1 the formation of stimulatmg substances

especially by the spleen and a mechanical function as an
osseous and elastic skeleton B lets believed that the
8

7Bogomolets A A Antirehcular Cytotoxic Serum as a M
genetic Therapy " Am Rev Sov Aled 1 101 1943 s of Patho-
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phssiologic age nd the health of the body are determmed
by the condition of the conncctrve tissues and that the phys
1ologic state of the connective tissues affects all hinds of dis
eases as well 1s the process of aging

He developed n antireticular cytotouc serum which 1s
prepared by mjecting mto 1 horse, cells of the spleen wnd
bone mutow of 2 healthy person who s died suddenly
Large doses of this serum mjure the connective, tissues but
small simulating doses are said to shmulate the plistic, pro
tective and trophic functions of the connective tissues nd
s0 assist the nitural healing pover of the body This serum
has had widespread use i Russ1y, ind Bogomolets and hus
colleagues repoited remarkable results mn modifymg the
course of vanous mnfections, 1 preventing recurrences after
operative remosal of cancers and m accelerating the healing
of fractures and of wounds Bogomolets further suggested
that the serum might by prolongmng the physiologic activsty
of the trophic functions of the connective tissue, furmsh 1
mems of postponng senescent changes m the body



Chapter Three

GENERAL MANAGEMENT OF THE AGING AND
AGED PERSON

THERE IS no short cut to the mamntenance of health and
the prevention of disease m the aging The diseases to which
the aging person 1s subject are msidious mn onset and chrome
m course Their causes are 1n large measure unknown Meth

ods for the prevention of disease must be directed along the
channels of mdividual hygiene and perodic exammations
designed to discover abnormahties of function and structure
at therr first appearance and 1 their earliest stages To
achieve this end the stereotyped pertodic health exammation
performed 1n a routine manner 1s wsufficient It 15 necessary
to mclude a survey of the duly Iife of the patient s habits

Ins mental and psy chological make up and his relationship to
Ius wife hus cluldren Ius business and his environment The
physical exammation should lay special emphasis on the dis

covery of defects which are known to occur m the aging
orgamism The phystcian should always keep n the forefront
of lis mind that 1t 1s lus prnmanv function to preserve the
agmg person as a useful member of society with a normal
relationship to the world about lum In his enthusiasm to
treat specific abnormalities the physicran 1s apt to overlook
the fact that 1 too drastic change 1n the patients mode of

a7
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Ife mas have unfviorable psychologreal consequences that
far outweigh the benefit that mas be demed from the pro
posed regimen  When speatfic medical mensures are hfe
saving there s mo choice When the wssue 1s one of balancng
the value of retisement from work and dedication of the
pitients whole hife to the preservation of hus health agamst
some compromise plan by means of which the patient may
still feel that s term of usefulness 1s not yet ended the pin
sizan should alwass endeavor to work out a plan that wiit
preserse the prtient s mdwiduality and self respect Far too
often doctors rec d complete r t uproot the
ptient from the commumty where he has spent all of hus
hfe and send fum to a place ke ITorida or Califorma No
penerahzation can be made n these matters but 1 every
case the physician should heep m mind that he 1s treating 2
person and not a disease In the treatment of acute diseases
such as pnenmoma or acute surgical conditions this factor
15 of relatn¢ ummportance but 1 the adpstment of a pa
tient s hife 1 the endeavor to retard the progress of a chronic
lness soent and psychological factors Joom large Indeed
1t 15 probable that a suddenly enforced retirement the vesult
ing wdleness nd sense of usch the overw helnung realt
zation that the hfe one has hised and strven for s finished
mav hasten the progress of discase and even favor carh
death 1t 1s probably wore than a comerdence that one reads
s0 frequently of the sudden denth of 4 sea cyptam for 1n
stance a fow months after his retirement from actss e service
Of course a time comes when esery man or woman should
be relieved of the heavy routine of mamtamumg hunself
compelitian w1th the vouager generatians that tend to crowd
him out The tasks of the agmg shonld be tghtened This
process can be gradual The paticnt ean substitute certum
new sterests for the old he can presen e some sphere of use
fulness a grandmother can carry on some houschald duties
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or the old man can still do light chores on the farm or sl
tasks m the home Thus the transition ¢ be made without
the shoch that a complete scrappmg or a discarding of the
aging mdividual nevitably brings about
In treating agmg persons the physician should give con

stant consideration to the loss of youthful resthency and adap

tability of their tissues and organs and to ther progressively
lessened range of response to the calls made on them by the
demands of daily Ining The young person can abuse his
body almost with impumity he c1n evercise to complete f1

tigue he can permut humself excesses m eating and drmbing
he can smoke too much he c1n go without sleep His recuper

ative powers are great and rarely does he do humself perma

nent damage But when middle age 1s passed the body can
no longer adapt itself so rendily to exireme stresses soon some
structure or function gives way and leads to the begimnmng of
disease Thus with advancing yews the mdridual must
learn to know his increasing lumtations and arrange his iving
so that he does not overtax the weakening orgamsm Here
agam one should try to strike the balance between the mam

tenance of physical fitness and excesses that lead to overstram

Nurrition

There eusts a balance between the food requirements of
the body and sts rate of growth and degree of actiity Food
requirements are 1 reality energy requirements for food
provides the source of growth and energy Thus changing
expenditures of energy are paralleled by change m the quan
tity of food needed The caloric needs of the growng child
per hilogram are far greater than those of the adult of the
laborer greater than of the sedentary clerk Most of us as
we pass muddle Lfe mnvoluntanly manifest a slowing down
and diminution of our physical and sexual activities But
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appetite and food consumption are lnrgely matters of habit
they are not rutemtically adjusted to the actual calovie needs
of the bods So xt commonly happens that after the 1ge of
40 food mtake 1s 1 excess of the energy requrements of the
body and adiposity results Increase m adipose tissue nd the
development of the panniculus adiposus with the resultmt
pot belly are <lmost umversal m middle age It 1s only when
the seventh decide 1s passed that a loss of wesght occurs, due
m lrge measure te loss in water content of the tissues

With eseasig, age there 15 1 gradual Jowenng of the
bsal metabolie rate At the age of 60 the reduction 1s <bout
10 per cent and n extreme senescence 1t mny reach 25 per
cent This Iessened oxygen consumption 1s caused m part by
myolution of the thyroid gland sn some measure by dimun
tion m muscular vigor It contributes to the lessened food
requirements of the aging bods

The cilonic needs of » man ning 1 quet hfe mdoors ue
about 2200 calories of one engaged m 1 sedentany accupa
tion 2500 calones wd of one leading @ more aclive hic
3000 ealones A worker 1t heavy tisks such as carpentny,
needs tbout 4 000 calones wd one engaged m exceedmgly
labortous worl such s Jumberng 6 000 ctlonies It ss evident
that with advancing years and lessened physical actnaty the
cdone needs dumnish Absolute figures eannot be st down
for each age group but the punciple ss clear that s a person
grows older hus food intake should be cut down Most persons
pist 70 who Ine very quiet hives should consume between
1 500 wnd 1500 calores dnby

The protemn needs of the w erage adult are placed 1t about
75 Gm 1 day The 1ging body needs less protemn and ss Jess
ble to handle an cxcess of mgested proten The protem
mtthe should be reduced m proportion to the reduction m
ciloric mtthe Thus w old man whose requwenents are
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filled by 1500 calones a dav should reduce his protein intake
to about 45 Gm

Waent Reptemos

The mamtenance of an ophmum weight 1n lus patients 1
one of the pnman concems of the phvsician parhicularh m
those past middle age Life msurance tables have demon-
strated that after age 35 overveight 1s associated wath ahigh
death rate and that after 45 overweight 15 a serous health
hazard. Table 2 presents the optunum weight for men and
women and can be used as a rough gmde Such figures can
not be used arhitranhy for some persons have heavier bones
and bodilv frames than others so that their normal weights
are greater than those of the average

In most mstances satisfactonn weight reduction can be
achieved without adherence to a ngid wntten diet It s much
better to explamn to the patient the principles of nutnition that
he 15 to follow and to work out with him the modification
of hus diet that wall achieve the desired end It 1s astomshing
how relatinely small dietary adjustments mav bring about a
sufhiczent loss n weight. The first step 15 to reduce the mtake
of carbohidrates bread potatoes nce noodles cake and
pastn and the ke Often this 1s all that 1s necessan In
other cases reduction 1n the size of the portions s effectve
The patient 1s mstructed to leave the table a bit hungr
rather than uncomfortabh full Eating between meals tak
mwg soft dnnks 1ce cream candies or a snack before retinad
add greath to the calonc intake Alcohol has high fuel value
and a few cocktals or high balls may add several hundred
calones to the daily consumption. Beer too 1s of high calonc
value Bacon ind other fatts foods foods prepared with olne

ol or butter mavonnaise large helpmgs of butter can be
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eastly elimmated Most patients can lose weight satisfactonly
by such an adaptation of therr diet planned with under
standing 1 cooperation with their physician It 15 unneces
sary to attempt to nduce a rapid drastic reduction m weight
1t 15 better for the patient to lose from 1te 21b a week con
sistently and m the meantime become habrtuated to hus new

TABLE 3 --1,200 Caroms Dt

BREAEFAST
Frut 1 sening
Bacon 1 shce crsp
Egg
Bread thmshee
Butter 1 square
Cream 1 tablespoon
Coffee or tea
Luncuzon
\eat 1 large serving
Vegetatle 2 small servings
Butter 1~ square
Fruit 1 sening
Milk (skimmed) 1 glass
Drener
Meat 1 largeserning
Vegerable 1 smallsening
Salad  vegetable 1 smallsenng
utter 1% square
Frut 1 sening
Mk (skimmed) 1 glass

dietary plan Suth a procedure 1s much more apt to lead to
permanent nutntive balance To a large extent hahit gov
erns the nature and quantity of food consumed For the first
few weeks the patient may complain of hunger but he soon
becomes accustomed to the new regime and can continue it
with perfect comfort

There are some who do not respond to such smple meas
ures Some patients cannot be made to realize the wmpor
tance of an adjustment of their dietary habits Such persons
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must be given the bald facts of the increasmg mortality that
accompmes overweight nd the whole simation must be
dramatized for them In these cases it 1s wiser to presenbe 1
formal watten dietrry The patient mu be muntamed on 2
1200 crlore dhet until the desmed weght reduction 15
achieved Then certun mereases mys be 2towed n arder to
mamtun the :denl weight There are patients who do not lose
werght m spite of ngid 1dherence to 1 hmited chet Often this
refectarmess 1s due to water retention This 15 favared by
excessie mgestion of salt or of sodium bicwbonnte The re
tuned water ewn be driven off through the hidnevs by ocer
stonal mtrarenous or sntramuscular ijection of 2 mercurnal
dwretic such as mercupurin or sabrgan The patient diets
strietly for about a week and 15 then grven 1 2 ce mjection of
the mercurrd diuretre Usually 1310 51b wesght Yoss will fol
low diress and this wesght loss will be mamtamed The det
15 contirmed and every weeh or two another myection s given
antil the deswed result s nchreved Before giving such mer
curial dwretios the physirwm should moke sie thit there 1s
no serous Jadney disease that myy be aggrisated by the mer
cury A frace of albumum or 1 rare east 1s no contramdication
but mn the presence of trwe rentl mpanmient signihized In
low speaific gravity of the nane the drug 15 best woded
Obesity 15 razely caused by endrocrme disorders ! and the
admumstration of thyrod 1s usaally umecessary When the
measures alrerdy outhined do not succeed 1t 1s well to deter
rmine the bsal metabolic rate of the pationt Rendngs ring
1ng from mumas 10 to nunws 20 do not mdicate 2 tene thy rosd
deficrency umless there 1s 1 2ecompanying elesation of the
blood cholesterol However 1w such cises the adommistration
of desiccated thyrodd may be helpful It should be gven
cantiously wath the patent under regular obsersation It 1

2Nenburgh LB andConn J W Obesity " Physiol Rev 24 18 1944
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well to begin with 1 gr of desiceated thyroid daily and to in
crease the dosage gradually to 2 mawmum of 3 gr if no
weght reduction 1s obtuned Symptoms of thyroid mtoaca
tion are an increase m pulse rate Increasing nervousness,
palpitation and sleeplessness If such symptoms supervene
the drug should be discontinued

Even 1n the old obesity may be conditioned by a psycho
neurosts Many people clum that unless they eat at frequent
mtenals they feel weak and are overcome by fatigue They
are muserable unless they are constantly eating Actually this
s a h that wly the anuety or
relieves the lonelmess that evokes the feeling of weikness
Werght reduction may be unsuccessful without treatment of
the underlymg maladjustment or psycluc disturbance

Dier

Diet 1s not all v matter of calones and the maintenance of
anideal weight Expenmental studies m nutrition have dem
onstrated an ntimate 1clationship between the qualitative
camposttion of the diet and health They have shown that
madequate diets may tause disease and that the duration of
Iife of individual ammals and the health of successtve gener1
tions can be affected at will by alterations in the diet One
should distingussh between a mimmum adequate diet and an
optrmum diet For instance rats kept on a suboptimum diet
davelop and grow normally but of this same diet 1s continued
for several rat generations « gradual deterioration of the
succeeding generations takes place Sherman has shown that
prolongation of the period of the prime of hfe and an actual
extension of the span of hfe mav be brought about n rats
Kept on wn optimum diet In lus words  Preservation of
the charetenstics of youth wd extension of the prime of hfe
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are very sgmficantly uded by the takang of 2 hiberal propor
tion of the needed calores i the form of protectse foods”™
McCny has demonstrated that retardation of the growth of
rts by reduemg the calones of an otherwise complete diet
will delav and slow the onset of matuntv and will greatly
prolong, the hfe span He believes that retardation of grow th
affords a method of retyrdmyg and of etend
the Iife spw Cataracts hrve been produced m rats by duets
lughon lactose or galactose ( lactose hberates galactose 1 the
hody } and low n fatty 2cds and protem The common oc
currence of eataract 1 patients with dabetes nother cond:
tron with pervericd supar metabolism s well known

VWhereas these expermental data cinnot be durecthy carned
mver to the field of human nutntion they yeld sigmbicant
lends The results of madequate dhetanes may be stowly
cumpulatne and may not become apparent for mamy yeurs
Momy of the mamfestations of aging 10d disease m older
persons that todas are 1ceepted as mes itable results of senes
cence mav well be the result of Wfe long faulty dietanes
Sherman has repeatedly emphasized that the ordiary Ament
can diet 15 more deficient m caleram than m any other ele
ment Asa result adults expenence a stesdy long contnped
loss of calcium through the years This does not become
superfictally mamifest because the great calewsm stores 1 the
bones constantly make up for the calcyum losses in the blood
and ussues But as a result of thus constnt depletion the bones
become poor 1 evleium and more fragide Osteoporasss of
the aged may be the result of a dietary fault and not an
mevitible accompamment of aging An mttke of almost 1
Gm of caleum a day 15 needed to mamtam the calemm bal
ance of the body Most foods are poor m caleyum The best
sources of ths mineral are mik which contuns about 1 Gm
to the qurt cheese and green leafy <egetables




GENERAL MANAGEMENT 47

Snapper has pomted out that artersosclerosis occurs rarely
mn northern China 1 spite of the fact that diabetes 1s com
mon He suggests that fundamental differences i dietanes
may underhie this phenomenon The Chinese diet contamns
only small amounts of cholesterol but considerable quantities
of unsaturated fatty acids especially linoleic and hnolenie
acds He states that the average cholesterol content of the
blood of the Chunese s lower than that of Westerners and
suggests that this may account for the lessened mcidence of
Lipord ifiltration of the artenial wall among the Chinese

As yet we have no knowledge of a speaific relationship be
tween mdividual vitamins and aging but m the light of the
experimental work referred to n the previous paragraphs 1t
15 evident that the provision of an adequate supply of vitamins
throughout life will help to mamtam health and probably
postpone some of the disabilities that come with advancing
vears We have learned to recogmze the more extreme mani
festations of vitamin deficiencies and have become aw are that
vitamm deficiency may giv e nise to disease under unexpected
crrcumstances Today we know that symptoms of beribert
due to lack of thiamme hydrochlonde are common 1n alco
holies who eat httle for many weeks and derve most of their
calories from alcohiol We see symptoms of pellagra in persons
who eat madequately or who have serious gastro mtestinal
disease preventing absorption of mcotinie acid and niboflayin
At times we see scurvy 1n patients wath peptic ulcer who are
Lept too long on a ngid Stppv regmmen Some of the mental
disturbances of the aged have been shown to be pellagra like
and have been cured by the administration of mcotinic acid
Ttisnot at all unreasonable to suppose that many of the lesser
disturbances that develop with aging are ascribable to die

TSnapper 1 Chinese Lessons to W estern Vediene (New Yosk G,
terscrence Publishers Tnc 1941) p 160 v Yok Gty In
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tary deficiencies Often a pnmary disease such as a heart
disease will interfere with the appetite and with the absorp
tion of food so that secondwy symptoms due to dsetary
defiencies become mamfest In older persons we may en
counter dietary fads and 1diosynerasies that lead to disease

Thus mn planning the diets of the mddle aged and elderly
we should concern ourselves not with calores alone but with
the composttion of the diet to msure an adequate representt
tion of foodstuffs contamng the protective vitarms and the
needed minerds Vitamm A 1s found particularly w mdh
butter eggs cheese hver and the green leafy vegetables
vitamm B m whole wheat bread beef mutton and many
frutts and » egetables vitamam B momidh frwats and the Tenfy
vegetables vitarmn € m frusts especaally oranges limes
lemons tomatoes wnd melons

Cheiosis the macerated lesion at the ngles of the mouth
has been constdered pathognomonse for nboflavim deficieney
Recentls it has been shown?® that ths lesion m older persons
15 often due to il fitng artificral dentures with too short
vertical dimension causing the upper hp to overhang the
lower This allows the salia to escape at the angle of the
mouth and creates a moist pochet where fung: and bactena
grow on the epithelial debris The lesion 15 more fissured and
granulomatous than that caused by anboflavinosss It disap
pears when proper dentures are provided In true anbaeflaa
nosis there are accompanying lesions of the lip

Another handicap tht must be oy ercome m planning dets
for the aged 1s the impawrment of chewmg power due to loss
of teeth and to diseased teeth It 15 most important to see tot
that every aging person has dentures that wall enable hum to
mastieite m adequate vaned dietary An old person com

79;5]1&‘;!{;%;; and Pollack H  Psewdoaniboflaunass™ § A M A 119
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monly restricts his dietary to cereals soft bread and tea and
coffee because he cannot chew most of the food that 1s set
before him

With age too there s apt to be more difficulty 1n digestion
There 1s as a rule a dunmution m gastrie yuce particularly
m hydrochlonic acid there mav be motor disturbances of the
stomach and 1ntestines constipation and the accumulation
of gases are common These m turn lead to inadequate ab
sorption of food from the gstro mtestinal tract and to dietary
1diosyncrasies because of the patient s attempt to correct the
gastro mtestinal distress

Thus the diet of each person should be individuahized with
due reference to the factors that have just been discussed Its
quantity should be adjusted to the correct caloric needs of
the ndisadual 1ts composition should be sufficiently varred
to provide not @ mmmum but 2 surplus of the necessary
vitamums and minerals 1ts consistency should be adapted to
the masticatory power of the patient and finally 1t should
be adjusted to the digesti e pecuhanties of the mdividual As
a general rule a svarnied diet wcluding frmts meats fish
vegetables particularly the green leafy vaneties eggs and
mulk should serve the purpose One of the most difficult tasks
1s to provide an adequate calctum mtake 1 e almost 1 Gm
tday If the patient willdrink 1 qt of mmlk a day the problem
becomes simple If he will eat hberally of the leafy green
vegetables and some cheese daily the amount of milk can
be reduced

In mny cases 1t 1s necessary to supplement the diet with
some of the vitamins The most mportant ones for elderl\
persons are vitamin A and vitamin B complen Calerum may
be given 1s calewem lactate 15 gr three times a day or caleum
gluconate 30 gr three tumes a dav Forty gruns of caletum
lactate or 75 gr of calom gluconate contam as much eal
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cium 1s 1 pt of muik Calowm 15 best grven on w empty
stornack 1t least three hours fter the previous menl

Disnution 11 the sense of taste comes with agmg This
my mierfere with appetite and my make st difficult to
persuade an older person to eat 4 greater vanety of food e
becomes satisfied with 1 simple monotonous diet Conds
ments mmy be allowed freely unless some spcctﬁc disense
condition contrundicates their use

In order to nord overtuang the digestive apparttus it 38
best to plan for three meals of Almost smular size msterd of
making the cvemng meal the heaviest one Indeed 1t 1s wise
to hue an ey person partthe of his mun meal an the
mddle of the dvy and take only 1 light supper It should be
habitunl to rest for 1 hour or so after each mel Thus uds
dagestion and words overtrang the heart Both the dugestne
process md mnsculr actnvaty cill for an merewsed blood
flow ~nd the aging heatt may not be competent to meet
both needs simultaneously without dumge to wself

Ten md coffee one or two cups dahy may be freely
lowed These beverages are useful mild arculatory stunut
lants wnd dwwreties They rarely do huwm unless there 15 2
persounl idiosynerasy to them In some persons coffee cuses
digestive distrbnces m others extrasystoles Coffee my
cawse wahefulness when taken with the ovening meal

Alcohol 1 moderation 1s very useful to the aged It serves
as 1n 1ppetizer and m eachexin and malnutntion 1s helpful
bectwse of 1ts food value Reflexly st acts as a dilator of the
penpheral blood «essels and promotes a sense of warmth and
well bemg  Most valurble 15 1ts depressant action on the
central nervous svstem Taken when the subjeet 15 worned
tense or overtired 1t promotes rclaxation and rest and may
mduce sleep A ghss of sherry or whishey or some wane tahen
m the hite afternoon after 4 fatsgumg day 15 very benefienl
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and 1 drmk taken before retnng may promote sleep Of
course 1t should be taken m moderation The Regimen
Sanitas of Salerno wntten some 800 vears ago sums up
the case for alcohol

Sound wme revives 1 Age the heart of youth
While poor wine acts the other way forsooth
Pure wine on all refreshment will bestow

In bramn and stomach cause a cheerful glow

And stagnant currents force anew to flow

"Twill all depressing carhing gloom remove
Sharpen the mind and also sight improve
Quicken the ear and the whole body nourish

And cause old age with youthful bloom to flourssh

Rest AND EXERCISE

It 15 difficult to strike 1 balance between rest and exercise
n the agmg mdnidual Rest 1s certunly better than uncon
trolled evxertion but measured and regulated bodily activity
has positiv e physical as well as psychic benefits

Although the moy ement of the blood finds 1ts ongm chiefly
1 the cardiac muscular pump the regulation of the circula
tion 15 determmed by many additional structures wnd func
tions such as the vasomotor tone the distnbution of blood 1n
the artentes capillanies and vems the blood volume the
respuration and the action of the voluntary muscles i milking
the blood 1n the vems toward the heart It 1s common know]
edge that physteal tranng enables an individual to undergo
severe bodily evertion with greater ease and efficiency A
series of complex physiologieal adjustments makes this pos
sible Through the development of the voluntary muscles and
their mereased coordmation through the agency of the cen
tral nervous system movements are evecuted with Iess effort
useless motions are ehrmnated and less oxygen 15 needed by
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the body to accomplish an cqun alent unount of work The
chest expands the vityl cipreits becomes grester so that
pulmonary ventiltion 1 more 1eadily mcrensed The hewt
muscle lhe the strted muscles undergoes some hyper
trophy and has greter contiactile powear The ner ous regu
Tition of the hert and blood vessels 15 moic coordmated and
there 15 1 closer adptition of eardior asculrr response to the
needs of the bods The pulse rate 1 the truned mdnadul
1s slower nd sinec the minute volume flow of blood 15 un
changed the output per beat 1s greater The blood pressure
w lower The ongen canyng power of the blood mny be
mereased md thare s better onygen ubilizition by the e
sues ANl of these factors gnve the body a greater range of
response to exeraist. The mareve m pulse rate sumute vol
ume flow of blood 1nd blood pressme mduced by evererse 1
less m the trancd thn m the wtruned

These circulntory reactions nd wliptations to evercise and
truming, apply to elderly persons as well 15 to younyg athletes
Whike there is no thought of making 4 tramed thlete out of
4 man advanced m yeurs a1 moderate amonnt of well toler
ated \ctiity serves to mke the arculatory apparatus 4 more
fficient machwe spres the heat a cartim amount of work
ordimanly caned by the penpheral cireulation and pro
motes 1 general sense of well bemg Tt dso helps to prevent
obesity which follows 4 too sedentuy hfe wd » an added
burden to the heart

These considerations lead to the conclustion that m persons
past the age of 50 one should aim to maintim phvsiceal fitwess
without permutting too strenuous activity Sudden spurts of
effort s i hftmg hews objeets o sprinting to catch o tram
are partiewdarly hizardous for they may induce weute heart
fulure Swulacky all competitis e sports m which the sense of
malry makes the pactiopant forget Ins fatigue and dmves
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hum to greater efforts should be prohibited It 1s difficult to
formulate absolute rules A man who has labored physically
all lus Ife can often continue at his occupation into his
seventh decade although one encounters few such men who
contmue at there work with undimmshed vigor after the age
of 60 But in such men too 1t 1s wisest to avod sudden
severe stramns as m hftmg The wverage man who leads a
more or less sedentars Iife had better gve up the more stren

uous sports such as tenms nd handball particularly if he
plays only occasionally There are men who continue pliying
tennis until they are well up mn therr sicties but they are
exceptional A good deal depends on the mtensity with which
the game 1s played Golf 15 well tolerated by mast agng
mdividuals and moderite swimmng too 15 permussible
Dancing places a much greater stram on the heart than 1s
g 1ty gmzed It 1s not 1 for the heart rate of
normal young mdntduals to nse to as lugh as 120 to 150
beats a mmnute after three or four minutes of dancing Walk

ing hilang golfing horseback nding are probably the best
activities for the person past 50 The housewife too should
gradually gie up the more strenuous aspects of her work

such as scrubbing floors and doing heavy laundry The best
swide to the degree of activity that may be allowed 1s the
reaction of the indiidual Undue fatigue dyspnea precor

dial distress are all signs that the mdnidual 15 avertaxing
himself Ahove all 1t 1s important that 2 man who has Ived a
completely sedentary hfe undertake new physical activities
gradually and slowly try to get limself ito better physical
tnm 1t may be well to repeat that 1t 1s the unexpected sud

;le:; severe physicl stram that 15 apt to damage the aging
ody

Stair chmbing tradittonally 15 a great bugaboo to elderly
persons as well as to those with heart disease Stairs are not
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nearly as dangerous or harmful as we make our patients be
heve Persons with good cardiac reserve may climb stairs
ficely but unhurriedly it does them no harm Rurning up,
two steps at a time 1s unwise

We should teach the middle aged and elderly person to
observe unhurnied free activity and with 1t a sense of lewsure
It 1s the everlasting rush from one place to another from one
task to the next that 1s wearmg and that causes undue stramn

CLIMATE AND WEATHER

There 1s no difference mn the longevity of people hving m
different chimates so that climate alone cannot be credited
with a determning influence on the aging process It 1s true
that old people do not stand the cold well and many of them
have emphysema and recurrent attacks of bronchitis that are
mduced and aggravated by the changeable weather of our
north temperate chmate For such a winter 1esidence n the
South m Flonda or m Califorma 15 often beneficral How
ever only the mmonty can avail themselves of this resource

Temperature regulation of the body s less efficient  the
aged than m young persons Elderly persons should avord
extremes of heat and exposure to the sun The mortality rates
from heat stroke are 8 per 100 000 at ages 70 to 79 and 20
per 100 000 at ages 80 to 89 The aged suffer heat stroke of
sunstrohe more readily than do younger persons The senst
tiveness of the aged to cold 1s weil known Institutions for the
aged must mamntain a higher temperature 1 their rooms than
mstitutions harboring younger persons A temperature of 75
F 15 usually gratefully expenienced by an old person Durmg
the winter the environmental temperature of the aged should
be maintained at a comfortable warmth For the same reason
the aged should dress more warmly than younger peuple

'
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When they go out their movements are slow their physio
logte responses sluggish they cannot generate enough heat
through muscular action to compensate for exposure to freez
ing temperatures So 1t 1s well for old people to wear warm
woolen underwear and warm socks and to bundle up m
warm garments when they venture out in fngid weather
Warming the bed at mght or the use of a hot water big
contnibutes to their health and comfort

It 15 unwise for men n the sicth and seventh decades of
Lfe to undertake severe physicil exertion 1 the cold Cold
reflexly may cause narrowing of the coronary arteries and
this combined wath heavy work may mnduce coronary n
sufficiency and cardiac nfarction Evens year one reads of
men past the prime of Iife experiencing heart attacks while
shoveling snow or while struggling through a bhzzard I see
at least half 2 dozen such cases annually

In bathing too the aged person should v oid extremes of
hot and cold Baths that are too hot are enervating and weak
enng and may cause collapse Cold baths may be too great
2 shock to the heart and circelation and 1n an artenosclerotic
person m1y ciuse coronary msufﬁclenc\

SLEEP

Most persons need less sleep as they grow older The
normal adult usually sleeps some exght hours every mght
Many find their need for sleep gradually reduced after the
age of 50 and may do well with sic hours of sleep It 1
clumed that after the age of 63 many indnduals sleep only
four hours out of the 21 but this must be exceptional Many
persons as they grow older and feebler sleep more as much
75 12 hours a mght The duration and character of sleep
evenn vouth 1s a Inghly mdwidual charctenstic vary ing
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greatly among indniduals No arbrtrary optunum figures can
be set Each person should sleep long enough so that he
awahens rested and refreshed whether thus be five hours or
10 hours Whereas the younger person can yvoluntanly cur
tand Ius hours of sleep for a while the clderly mdividual can
not do so without show ing signs of fatigue and nefficiency
Slowness of recuperative powcr and lack of elastiesty and
adaptabilits of all physiclogical functions are the major ac
compamments of gmg The aging ndividual cannot abuse
Tus body as can the vouth without paymg the penalty of
creasing the meffictency of his wsoluting body Many old
persons spend a full exght to 10 hours relaxed n bed and are
satisfied xf they sleep only part of the ume Others continue
to go to bed at the hour to which they were accustomed when
thes were sounger and needing Jess sleep, anahe early and
complun of msomma Such persons are helped by postponing
the hour of retirement

An afternoon nap has great restorative vlue and should be
dopted as a routine by most aging pessons A short sleep 15
to 30 mnutes 1s better than a long one With pro?anged
steep there comes such complete muscular relaxation that
awahenmg 15 difficult and the mdnidual often feels more
tired than before he fell asleep After the age of 70 espeualh
m persons with progressie enfeeblement the need mereases
for short naps throughout the day Such persons often fall
aslecp while sitting i a chair reading or hnstting The sum
of all such naps may amount to several hours and compen
sates in part for the shorter nocturnal sleep

Insomma when it 15 unrelated to the aging process as
such should be treated as in y ounger patients, by attempting
to correct 1ts causes and by the discreet use of soponfies 1f
the lessened sleep of advancing years does not cause wear
smess and amtability  the patient should learn to accept the
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shorter Tours as normal and adjust Jus lning to this new
nocturnal habit When such sleep 1s msufficient for the nd1
sidul soponfics may be grven phenobarbital 1k gr o1
some other barbiturate or chloral hvdrate 10 to 15 gr It s
best to avord the constant use of these drugs and to give them
only when they are really needed

SMORING

In the later years of Ife 1s 1 youth ymokng does less
harm than 1s geneially belicved If 1 person has smoked with
mmpunity up to the age of 50 he will rarely be wjured by
tobacco m the declimng years of his ife Moderation 1s desir
able Ten cigirets or two o1 three aigars daily should be
sufficient Tobacco 1s harmful when smoling immedrately
gves nise to such symptoms as precordial pam palpitation
dizziness and digestive disturbances In such cases smoking
should be prohibited Patients with peripheial vascular dis
ease must eliminate smoking completely because there 1s no
doubt that tobacco exercises a harmful effect on the progress
of the disease The bronchitis 1ccompanymg emphysema 1s
perpetuated and aggravated by smokmg With these excep
tions elderly persons may be allowed to smoke m modera
tion As a matter of fact older persons usually voluntanly cut
down therr tobacco consumption because they begin to lose
the taste for smohmg or hive persuaded themselves that 1t
gves nise to some discomfort or hope that by such 1bstention
they may prolong their Ives
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tongue with absent papille may reflect 1 Ik of the
pellagra preventne frctor meotime acd Yn mild cases the
tip wd laterd margms of the tongue are reddened and
swollen In more severc cases there we mtense glossits
stomatits ind gingnats The tongue 1s red swollen and
smooth Therc myy be seconduy mfection with Vmeents
orguusms Petechiae o hemorthges mto the sk m adults
zareh, pomt to vitwam C deficiency m the presence of jaun
dice or senous mp urment of micstinal Absorption they m2y
mdicte ok of utman R Rudy 1 pdlgra bhe eruption
myy reveal tosenous nutntion ] disorder

Skin and mucous membranes —The shan should be m
speeted for wty chstiaty wnd dryness The presence of sentle
Reratoses should be observed particulurly m sites where con
tmuous watytion may give nse to mihgnant metaphsi The
toenuls m old people e often thuch and rregulir wd ma
lead to excorations of the sk which Favor mfection Large
cilluses on the soles of the feet may cause distress Vancose
vews should always be sought for The stite of the teeth
should be studied from the pownt of view of mfection 1p\c<11
1bscesses nd pyorrher as well 1s moregud to ther [¥:1
ciency as chewang orgws

Lyes ~Comnjunctivibs 35 common  preshyopra Almost unt
versal and glancomn wd earict occur often cnough to be
Lept i mund The ey cgrounds should be exumined to discorer
the condhtion of the artenes and to detect possible hemor
thages or exudates which may pomt to serous hy pertension
or duabetes

Ears ~Impawrment of hcmmg ¢speaally for Tagh tones
wncreases with ady wemy, years Todny this can be com
pensated for by approprite electne hearmg devices

Lungs ~Pulmonary emplyvscmis common m olfder people
It may cise dvspren and o3 mosss 1n the lsence of heut
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disease and predisposes to recurrent attachs of bronchitis
The emphy sematous chest 1s usually characterized by eleva
tion and ngidity of the nibs with calcification of the costal
cartilages and a gentle hvphosts of the spinal column A
chrome cough and equivocal lung signs should not withont
further mvestigation be accepted as evidence of chrome
bronchitts  Indolent pulmonary tuberculosis occurs with
suffictent frequency m older persons to make 1t necessary to
search for 1t 1n every case Lung tumors should always be
thought of when cough and chest pan develop for the first
tume after the age of 50 Phystcal signs may be scanty and
f The most signs are those of atelectasis
Lymph nodes ~Enlarged 1ymph nodes i old persons are
often evidence of tumor metastasis Nodes mn the left supra
clavicular fossa may indrcate cancer of the stomach supra
clavieular nodes may represent extensions from the medias
tinum or lungs and awllary nodes from the breast or the
lungs Multiple Ilvmph node enlargement may be the result
of lvmphatic leukema or lymphosarcoma
Heart ~The symptomtology 1s of more importance than
are the physical findimgs 1n determunng the mtegnty and the
1eserve power of the heart Since coronary artery sclerosis 1s
the most frequent cause of cardiac disorders m the aged n
qury nto symptoms of angina pectons takes first place The
physician should further question in regard to dyspnen
orthopnea and cough Headaches and vertigo mn a hyper
tensive may pomt to the danger of a cerebral vascular aca
dent The pulse should be felt not alone mn the radial artentes
but also mn the femoral posterior tibial and dorsals pedis
arteries for crculatorv mmparment m the estremibes 1s
common In doubtful cases oscillometric readings should he
made of the artenal pulsations 1n the legs The discoy ery of
arteriosclerosts m the penpheral arteries does not Justify the
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mierence that the visceral nd especially the coronary or
cerebral arteries wre similarly affected for the chstnbution
of artenosclerosis m the body follows no umform pattern Of
course the xoutine phystcal evamnation of the heast should
be carmed out An electrocaurdiogram should be taken of
every person over 50 who comes for ¢ health mnventory o
who has symptoms that are at all suggestne of cardiac m
paument Often this will reveal an unsuspected myocardual
leston The blood pressure should lways be mensured

Gastro mtestinal tract ~Here too the symptomatology 1
more ynportant than the physieal evanunation If one waits
for palpable tumors to ppear 1t 1s too late A story of new Iy
developed mdigestion o1 epigastnie discomfort espeenilly
when associated with loss of weight should always arouse
the suspicion of gastnic caremoma partseularhy m men
sudden change m bowel funcuon exther constipation of
mtermttent diarrhea calls for mvestigation of the colon for
possible neoplasm Roentgen evammation of the stomach
and colon as well as gastroscopy or sigmordoscopy should
be employed promptly when there 1s the shghtest question
of malignancy m the gastro ntestinal tract Chermeal test of
the stool for blood or determmation of the sedimentation
rate of the red blood cells may offer valuable confirmator)
evdence Regulation of the bowels and control of gas 15 2
major problem in older patients A rectal examination should
never be ommtted It may reveal a latent rectal carcmon o
an enlarged prostate In the presence of hemorrhoids never
assume that bleeding 1s due to the hemorthoids alone Ther®
may be another more senious lesion as well

Gemto uninary system —The cormmonest disorders of ths
organ system m the aged are prostatic enlargement with
difficulty sn mictuntion m men and cystocele with faulty
bladder control and ¢ystitis m women In 2 mm with ey
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dence of obstruction of urmary outflow the volume of resid
u1l urme should be measured w order to determmne the
degree of obstruction and the type of treatment that 15 ind1
cated Renal msufficiency due to nephritis or contracted hd
neys 1 not so common The most valuable test of renal
function 1s the determmation of specific gravity of the urine
A low fixed specific gravity 1s the best indication of hdney
msufficiency  and unless this 1s present blood mitrogen
studies are unnecessary The urime should be tested for sugar
Shkeletal system *and jownts —Disproportion between the
weight of the body and the weight carrying capaaty of the
feet often leads to static disturbances i the jomts of the
Jower extremities A heavy pendulous abdomen assocated
with a lumbar lordosis causes back pamn Heavy pendulous
breasts may cause higher dorsal pam Postural defects loss of
muscle tone and obesity are responsible tor many of the jont
pamns of older persons Osteo arthnts of the spme 1s common
m older people and the degree of change found by roentgen
examnation does not correspond to the symptoms that may
anse from disorders of the spine Patients with extensne
hypertroplic changes may have no symptoms and those
with minmal visible lesions may have great disablement
Infectious or rheumatoid arthntis occurs but 1s rare m
elderly mndividuals It 15 most unusual to rehieve such a con
dition by discovery and removal of a focus of mnfection The
physician should always keep m mind that gout may be
responsible for arthritic symptoms 1 older persons A careful
Iistory may disclose ancient typical gouty attacks and i
spection may reveal tophu i the ears or gouty deposits 1n the
olecranon bursa_or along the tendons of the fingers Obscure
Lone pams should always suggest metastatic neoplastic depos
ats 1 the bones Roentgen study and determination of sed:
mentation rite and scrum phesphatase are then ind d
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Central nervous system —Tremor s the first evidence of
Parkmsons disease 15 the symptom most commonly en
countered In the early stages there m1y be nothing but a
shight tremulousness of the thumb Absent Jnee jerhs and
pupils fixed to hght should direct a search for cerebrospunl
syphilis but these signs myy oceur mn dinbehies or severe
rterioscleroties 1 the absence of syphuls

Blood ~A hemoglobm determmation with an instrument
that gnes accurate readings 15 dispensable because the
color of older persons 1s haghly deceptive Secondary werm2
may be the first intimation of « senous sy sterme disease of of
madequate diet Polyeythemse most commonly 15 seconduy
to advanced pulmonary emphysema The secimentation 1te
of the red blood cells 15 o useful test An accelertted rate g es
euidence of serous orgame disease that must be uncovered

Fever ~The patients temperature should always be taben
by rectum The mouth temperature w the aged may gne
deceptunely low rerdng erther becruse of slowed airculation
1n the mouth or because the patient cinnot heep lus mouth
closed The skun of old persons with fever often does not feel
very wamm becuse of the lessened vasomotor 1esponse m the
cutaneous blood vessels Commonly old people show Jess of
a nse 1n temperature than do the young and bronchopnet
Moma may run its course with no or very httle febnle reaction

Pan —It 15 clamed that elderly ndiiduals expenenct
pan less reacly than do the young In mjy experience ths
has not been the rule except i severely debihitated persons
wath dulled sensoriums Within one week 1 saw three patients
nged 72 77 and 83 suffermg Hom severe pun of aenie
cholecystiis from acute angmal pun accompany ing coronary
thrombosts and from wtense pam m the wrists resulting from
ncute mnfectious arthubs respectively

Some principles of diagnosis —The discovery of a lesion
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particularly m an older person does not necessanly mean
that that Ieston 1s responsible for the symptoras of which the
patient complams Gall stones occur sn over 10 per cent of
women over the age of 45 and their discovery by roentgen
examnation 15 often rcerdental The physicran must establish
a logical connection between such a lesion and the symp
tomatology before asenibmg the disease condition to that
lesion I have seen neoplasms of the stomach and colon over
looked because the patient happened to have gall stones
Stumlarly dvspnea in an older person with hypertension and
some cardiac enlargement should not 1utomatically be as
scribed to heart falare 1t may be caused by emphysema or
some other pulmonary process A rapid pulse rate in such a
patient may be due to hyperthyroidism 1t does not always
connote heart farlure

The umtary principle of diagnosis the prmeiple that one
diagnosis must be found that will explamn all of the lesions
and symptoms does not always apply n the case of chrome
diseases i older persons In these patients there 1s frequently
a sumultaneous derangement of sever 1l organ systems and a
too ngid adherence to the principle of umitary diagnosis
which pphes primanly to young people with acute diseases
may lend the phvsician astryy Men with coronary artery
disease commonly suffer from peptic ulcer and occasionally
from gistnc caremoma  hyperthyroidism not rarely 1s s
sociated with ot game heart disease lung tumors are found
prhients with pulmonary tuberculosis In his diagnostic study
of older persons the physician should ilwrys Keep 1n mind
these possibibities and should not hesitate to seek multiple
causes for symptoms that cannot be simply mterpreted Fre
quently two conditions~heart failure and pulmonary emphs
sema—contribute to such a common complamt as shortness
of breath and the relatn e importance of each of these factors
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s causation of the svmptom should be carefully ervaluated
Treatment ~Some reference has already been made to the
principle that, as far a5 possible the elderh patients hab*
ual routine of bfe should no be disturbed and that he shoeld
be helped and encouraged to remam 2 useful member of
soctety At times radical forms of treatment are necessan
such as operations for cancers or prostatic obstructon, o
complete bed rest for severe heart failure or amputaon of 2
lumb for gangrene but, by and large the phyvsian does bes*
who treats hus elderly patients wath consers atn e methods
Bed rest —The deletenous effects of bed rest on aged
persons are well knov 1. It induces loss of muscle tone with
wasting of the muscles There 1s 2 remarkable loss of calenza
from the skeleton the calcium excretion mas merease b &
much as 400 per cent. The resulting calorouna may be snf
fient to cause formation of senal calcul Bed rest furthe
Tezds to unnan retention and aggravation of prostatism, cod
stipatin and loss of Pul v ©
bronchopieumona are common These hazards have been
excellenth desentbed by Laplace and \icholson ' w hostudied
30 patients wath lup fractures One half of those betneen the
ages of 65 and 63 died. Careful studses ren ealed that these 014
patients bemn to fail duning the second, third and fourth
weeks of immollzation Because of their decreased muscle
function and loss of muscle tonus there 1s penpheral Blood
stanis and blood accumulates m the venous capitlanes and
venules As aresult, the cireulating blood + olume 15 reduced:
and penpheral vasoconstnction follows These sascular reac
tions are similar to those that occur 1n shock. The resulting
poor penipheral circulation causes Tocal tissue anovems a7d
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necrosis Decubitus ulcers are common  there 1s absorption
of touns from these mfected areas The patient shows pro-
gresstve apathy tovic psvchoses may develop and there 15
commonly a termmal bronchopneumoma Thrombosis of the
vems of the pelvis or of the lower extremities occurs and
pulmonary embolism may result

If old people have to be hept m bed great care should be
talen to shift therr position frequently and to have them
move about m bed as much as possible Practically the only
exception to this rule 1s m patients with severe heart failure
Systematic muscular exercises and massage, particularly of
the low er extremittes must be carned out Especial attention
should be paid to care of the skin Many old persons can
sit up in a charr for at least part of the day Even walking to
the bathroom or sumlar mild actwvities are beneficial. Con
valescence from bronchitis or bronchopneumoma from op
erations or even from heart failure may be hastened by such
partial mobilization In addition to actnating the penpheral
blood pumping action of the voluntary muscles 1t promotes
the pulmonars circulation by favormng excursions of the nbs
and diaphragm

Surgery —~Operation should not be withheld from anyone
for reasons of age alone W.th proper selection of cases with
careful preoperatie preparation and with meticulous oper
atne techme operations on elderls persons do not offer an
undue nisk to the patient Vhen there 1s a true emergency
such as acute appendicitis incarcerated or strangulated
herma or obstructive leston of the bowel there can be no
debate operation offers the only means to save lfe There
are many disease conditions amenable to surgical correction
that make Life miserable and the patient will gladly take a
certam sk to gam relef from lns discomfort. Tvpical ex
amples are prostatism very large hermias cataract and certamn
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forms of gafiblndder disease In each mduidual erse the
surgeon must wegh the seyeral factors mvolved the urgency
of the situation from the pomt of view of saving bfe, the
possibilits of reheving serious discomfort and of prolongmg
hfe the general physica] condition of the patient, hus mental
attitude and the Ife expectanes of the patient as compared
to the operitive nsh Actual experience of mamy ~ble sur
geons has shown that the operitne nsk among the aged 15
not prolubitine and that many mdniduals have ther lnes
prolonged nd their eustences made comfortable by well
plumed wmnd executed surgsent procedures

At the Mavo Chme® m the vears 1939 and 1940 1364
operttions were done on 1 204 patients aged 63 years or over
with an oper itn e mortality of 8 per cent In those aged 6518
74 the mortahty was 8 per cent 1 those 75 to 791t wis 13
per cent In those over 80 1t wns 35 per cent In emergenct
operttions such as those for repair of an earcerated 0f
strangulated hernr and acute appendicttis 1t ranged from 8¢
o 20 per cent and intensentions to relteye sntestinnl obstruc
tion had 2 mortahty of 70 per cent Major operation for be
mgn disetse showed = totdl mortality of 7 per cent and for
mahgnmt conditions 8 per cent for operable lesions and 16
per cent for moperable lesions These e encouraging figures
They emphsize the gravity of emergeney operations wd
suggest the advisabilty of conectmg remediable defects
exrher mn hife when st ean be done wath Ittle nsh This apphes
particululy to hermas and to diseased grllbladders that g e
rise to persistent o Tecurrent symptoms

The advisabihits of operition 15 determmed mn Iarge meas
ure by the general condition of the patient Undernounshed
dnied out pile mdnidunls are poor operitn e nghs as we the

Wileor L E_and Clagett O T Surgical Procedures on Patients of
Advanced Age  Proc Staff Meet Mayo Chn 16 795 Dee 10 1941
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fat and flabby In the ense of the aged m addition] gwde 1
Tus mental attitude~his will to lne Everv candidate for
operation should be subjected to 1 pamstaking physieal ex
amination An evaluation of the heart should determine the
adequacy of the cardiac reserve wd the degree of coronnry
artery scleroms The symptoms 2re as impostant 1s the phys
cal findings Dyvspnea cough eduma mdwate a poor cardine
reserve Angina pectorts powts to scrious muvahvement of the
covonary utenes The more readhly the anginal scyzure comes
on the poorer the surgicil nsh Patients wath coronry dis
ease may develop ewdie wfarction postoperativedy The
unexpected mortility from this compheation 15 abont 5 per
cent Shock and hemorrh igge we particularly prone to mduce
such m maident Hypertension withont senous eardiac com
pheations docs not wdd much to the hwards of operahion
The size of the heart as determuned by ﬁunmscop} 5 a
useful gaide The larger the hewt the poorer the cardie
reserve The quahty of the heart sounds gives valuible 1y
formation as to the state of the hewrt muscle A dull fechle
first sound wsudly indicates ns ocardial wmparment a2 Joud
forceful first sound suggests = strong hert muscle An electro
<ardiogram should be tiken routmely before aperation Extrq
svstoles are rarely of senous import Auneular fbrllation or
partial or comptete heart block wdicates cardiae mpanment
The presence of demonstrable coranity wtery discase of
ealetreous aorhic stenosis of preat cardiac enlargement of
aunculr fibnilvhon or of svmptoms or signs of heart £4,]
gives evidence that the patient 15 2 poor operatne rish u;‘e
such cases operation should be undertaken only f there .
clear cut indication and sf the underly ing disease wyjj Tto
still further cirdiac damage or carly death ead to
Pulmonary emph sema nd fibrosts and chyoy,

e b
fuor the development of postoperatine p\\e\\mgn:gncshmls
uch
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pneumonis occur with particulir frequency among the
clderls Thes can often be prevented by careful wnesthesia
and by the routme preoperatnne cmplovment of sulf2dmzne
or of pemscillm The usunl doses of one of these preparations
should be admnstered for two duws before the operation
and continued postoperatneh untl evers chance of poes
momtis 1s Pst

Tadney function should be tested 1 every case & sunple
measure 15 the concentrition test If the specific groab of
the urme nses above 1020 the hidney function 1s furh ade
quite 1f 1t remuns between 1015 and 1020 there 1 1m
parment of renal function Specific gravity that remuns be
Tow 1018 mdicates senous renal damage Determmition of
the urea mtragen of the blood gues further mformation In
men the condition of the prostate gland should be mestt
gated preopcritively not alone beeause prostatic obstruction
mv have led to renal murs but beciuse even patents with
euly prostatic hvpertrophy m1y postoperitiely expertence
ufficults m unnation or trinsient complete retention of unse

A complete blood count should be crrned out preoper
atinely Secondary anemit is common i the elderh

In all but emergency cases eveny effort should be made o
restore the patient to hus optimum condition before operttion
1s undertaken If he 1s undernounshed he should be fed care
fully for several weeks Tt s well to supplument the dret uith
Liberal doses of vitamuns especralls of the B comples In the
presence of e sron should be rdmmstered, and if this
does not suffice to restore the hemoglobmn resart should be
had to transfusion If there 1s heart fulure the cardiac resene
should be built up with rest nd digstalis Simularh  the re-
serve power of the dimaged kidnes should be restored as
far as possble Even mild bronchitis 15 a contrundication
to operation
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Anesthesia —The ad ration of anesthesia should be
entrusted to a skilled anesthetist and adapted to the mdi
vidual case The routme preoperative use of morphme 15
unwise 1t 1s too great a respiratory depressant A dose of %
gr should rarelv be exceeded Ether 1s probably the safest
anesthetic n the hands of the mexperienced It 15 well tol
erated by patients with heart disease For those with pul
monary emphysema and chrome bronchitis 1t 15 too wntating
to the air passages and should not be employed In such cases
cyclopropane 1s preferable With this agent induction of an
esthesia 15 rapid and smooth and recovery 1s rapid A high
concentration of oxygen can be mamtamed so that there 1s
reduced danger of anoia With high concentrations of
cyclopropane cardite 1rregularities may occur These should
be avoided If greater relaxation of the patient 15 needed
curare may be adminstered intravenously while the patient
1s only lightly anesthetized with cyclopropane * Spimal anes
thesia 15 useful for operattons on the prostate gland and on
the lower estremities A small dosage of the drug 15 usually
suffictent and this prevents the drop m blood pressure that
ccompames the higher spinal anesthesias Sudden lowerng
of blood pressure 1s hazardous to older patients partrcularly
to those with hypertension or with cardiac imparment Intra
venous anesthesta with sodium pentothal may be employed
m selected cases, but not for abdommal surgery or for oper
ations lasting more than 45 minutes This drug may cause
respiratory depression 1n the aged so that the mduction of
anesthesta should be slow wnd the total dose hept small—
not m excess of 1 to 15 Gm

Postoperatre comphcations that occur with particular
frequency among elderly patients are bronchopneumoma

3hoght R T and Baird J W

“Anesthesta for the A
Journal Lancet 64 183 1944 he Aging and Aged
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thrombosis of the peripheral vems and pulmonary cmbolsm,
cardine mfarction nd psychoses LCarly mobilization of the
prtient 1s one of the best me s of preventing most of these
untoward events The posttion of the pitient m bed should
be frequently changed nd he should be compelled to fex
and extend s legs 1t frequent mtervals If he 1s unable to
move hus legs massage should be g en twice d uly He should
be llowed out of bed nt the earhiest possible moment
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DISEASES OF THE CARDIOVASCULAR SYSTEM

PREVALENCE

DISEASES of the heart have become the leading cause of
death with a death rate of 269 per 100000 This rate
cludes persons of all ages With each decade after 40 cardio-
rvascular diseases loom ever greater as causes of illness and
death In the decade 40 to 49 heart diseases are responsible
for about 25 per cent of all deaths With each sueceeding
decade they exact a greater toll Forty per cent of persons
between the ages of 50 and 59 52 per cent of those between
60 and 69 62 per cent of those between 70 and 79 and 68
per cent of those between 80 and 89 die of 2 heart disease
Thus a knowledge of heart diseases 15 a major requirement
for the phystcian treating persons of advanced years

The phenomenal increased prevalence of heart diseases
has led to the mference that some factors 1n our present
enihzation and way of Life are responsible for 1t It has been
suggested that the hurry and strain of modern hving and the
mereased urbamzation and mdustnalization of our popula
tion bring about an early weanng out of our cardiovascular
apparatus Careful studies have demonstrated that this 1s not
the case The incidence of heart diseases n age groups under
40 bas actually decreased due to the lessened merdence of

-
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rheumatic fever and 1ts sequel theumatic heart disease In
the older age groups the mcrease m frequency of heart dis
eases as a cause of death 15 of about the sime magmtude as
the decrease 1 mfectious diseases (diserses such as pneu
mona nd tuberculosis) 1n these same age periods Escaping
infectious diseases we live long enough to develop one of the
heart diseases Increased accuracy of dingnosis particularly
m the field of coronary artery disease and certam changing
fasluons 1n diagnosis contribute to the pparent mereased
frequency of hewrt diseases Thus the diagnosis semility”
has largely been ehmimnated nd repliced by diagnos:s of
cardiovascular condition The increasmg presalence of heart
diseases 1s due to the fact that we are Iiving longer nd are
less subject to the mnfectious diseases It reflects m fact
favorable nfluences m the health of the people

AcING or THE HEART AND ARTERIES

The concept 1s erroneous that diseases of the heart and
arteries t ages past 50 are mewvitable manifestations of the
aging process that they are untyoidable and meurable * The
changes m structure and function of the heart and artenes
that come with age are few and simple and do not gne rse
to chinical syndromes of disease nor do they lead directly to
denth The important senescent changes m the heart are
pigmentation of the heart muscle fibers atrophy of the heart
muscle enlargement of the valvular ostix and stretching and
loss of elastiaity of the valves The clectrocardiogram of the
aged has no charactenistics that distingwish 1t from that of
younger persons There 15 an mcreasing tendency to left 2s
deviation an increase m the relative duration of systole and

THoas E P Aging of the Cardiovascular System  Bull New Yorh Acad
\ed 16 607 October 1910
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alessened frequency of smus irregulanty Prolongation of the
PR interval 15 common Studies have shown that about one
quarter of persons over the age of 70 who are presumably
normal have electrocardiograms mdicative of myocardial
damage These abnormal electrocardiograms bowever are
evidence of artenosclerotic myocardial disease not of aging

The arteries and vems become elongated and dilated from
the progressive deterioration of their elastic tissue and there
15 some thickemng of the intima The aorta serves as an ex
ample of the behavior of the large elastic arteries As 1t grows
older the aorta experiences a slow progressive loss of elas
tietts Thus process begins mn the third decade and becomes
accelerated after age 50 It 1s due to changes in the elastic
properties of the elastic fibers n the media which lose their
coll bke undulations and fail to re col when thev are
stretched In addition mucroscopic studies show an mereas
mg fine calefication of the medra of equal degree m both
sexes that develops rapidly after the age of 20 and 1s um
versal after age 50 The mtensity of the caleium depostt 15 a
function of the age of the aorta® In youth the area of 1its
cross section m the contracted state 1s relatively small but
1t can be expanded to three or four times its resting size With
advancing vears the cross sectional are2 becomes progres
sively greater with ever less capacity for distention * This
change 1 size and elasticity of the aorta bears no relation
to the presence of artenosclerosis

2Wilens § L “The Postmortem Elasticity of the Adult Human Aorta
Its Relation to Age and to the Distnbutiya of Intimal Atheromas™ Am J
Path 13 811 1937

;‘;‘ " bhal M T etal “Calafi of the \Media of the Human Aorta
and Its Relation ta Intimal Artenosclerasis Aging and Disease  Ag
20 665 1944 ane pseise A J Foth

“Vntermtz M C_et ol The Buology of Arfenosclerosis (Springfield I
Charles C Thomas Publisher 1938)
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Simple ntimal thickening 15 evidently a phy siological
process for it begms m the first vears of life and occurs regu
Jarly m all but the smallest muscular artenes Thickening of
the mtima after the fourth decade 15 due to increse of collag
enous hissue and shows fatty hvahne and calerfic changes
aswell It gues nse to the typical picture of artenoscleross

The mrximum blood fiow through the coronary artenaltree
15 about 35 per cent less after the age of 60 than m youth®

Changes 1n function of the heart ind artenes occur with
advancing vears The pulse rate remams faurly constant until
ibout age 63 when 3t tends to mcrease to a shght degree
The cardiac output per square meter of bodv surface meas
ured under basal conditons declines very shghtly n old
age This dechine results largely from the lessened ovigen
consumption of the body

The 1dea that with increasing age there 15 1 progressne
nise m blood pressure still fimds general aceeptance The term
hypertension 1s emploved far too loosely True arternal hyper
tension which so commonly leads to cardiovascular disease
1s characterized by n ey wion of both sy stolic and diastohie
blood pressures Svstolic hivpertension without nse m dhastol
ic pressure hins an altogether different mechanism and 15 the
result not the cause of cardiovascular disturbances The
common form of Tnpertension met with n the aged 15 2
systolic hvpertension In the later decades of life the s stohe
bload pressure may nise to about 140 or 160 mm of mercury
while the diastolic pressure remains unaltered ¢ This systolic
hypertension and mncrease in pulse pressure 1s not caused by
a narrowing of the perpheral artenal bed and does not place

5Dock W “The Capacaty of the Coronarv Bed wn Cardiac Hypertrophy ™
J Esper Med "4 177 Scptember 1941

eMiller T Blood Pressure Studies in the Aged ™ \ew Yark State J Med

111631 Aug 15 1941 Russeh H 1 et ol Influence of Age on B
Pressure Am lieart | 12 468 October 1946
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ait added stramn on the heart and artertes 1t 1s the result of
the loss of elastieity nd the mereased atherosclerosis and
ngidity of the aorta and large arteries The mcreasing length
and width of the nortr and large arteries compenstte for
theur loss of elasticity wnd help to Leep the nternal tension of
the aortic wall constant The mcrease 1 systolic pressure 1
the aged 1s an expression of loss of artersal elastiesty and i ats
effect on cardiovascular dvnimics 1s 1 beneficent retction

A hyperictive carotid smus reflex mamtested by tempo
rary cardiac standstill and fall m artenal tension followng
pressure over the common carotid artery at its bifurcation
1s more frequent m advanced age especially m men The
hy peractive reflex 1s commonly encountered in patients with
artenosclerosis of the carotid or of the coronary arteries It
may be the cause of syncope

Although the functious of the cudiovascular system un
dergo relatively slight changes with advancing years the cir
culatory system 1s not as competent as 1t was 1 youth The
1ged make less demnd on their heaits they eat less therr
physical activity 1s greatly lessened they avoid extremes of
cold and heat wd they ire unaware that thew hearts have
become weaker for they have little need for the cardiac
rese1ves that they had m therr youth Under basal conditions
the functioning of the heart and artenes suffices to meet the
needs of the body but the circulatory system like the rest of
the aging orgamism has lost uts 1esltency and the power of
quick adaptation to changing external smulr W hen outward
circumstances compel aging individuals to take the buffetings
of Iife as they did when they were vounger they discover
thit they lack adaptabihty thes cannot respond to the
stresses of 1 physieally active hife

Tn order of their mportance the conditions responsible
for discases of the heart and ~rtenies m ofder persons are
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artenosclerosis artenal hvpertension svphibs rtheumatic val
vular disease hvperthvroidism

ARTERIOSCLEROSIS

Arteniosclerosis may imolve any of the artenes of the bods
It gnves nse to chmeal symptoms of disease when 1t senoush
impaurs the blood supph of certamn atal organs m particular
the heart the brain the kadnevs or the lower extremities.
The cause of artenoscleross 15 unknown Certam obsera
tians suggest that dietan and metabolic factors mav be m
portant n its genesis but knowledge 1s msufficient to permit
presention Smolung phyvaical and emotional stram cannot
be regarded as causes of artenosclerosis Although the earlest
evidences of artenosclerosis are encountered on the autops
table 1z vouth clmecal evidences of artenosclerosis are un-
common before the age of 40 Therr frequench mcreases up
to about age 70 After this age the mncidence seems to be
lower for persons who sunvise the s\ enth decade apparentlt
are born wath stronger and more resistant blood vessels.
Heredttan mfluences are commonly obsened m the occur
rence of artenosclerosis \fore than one member of a famih
ts usually afficted, and 1 certan families exerw member
succumbs to artenal disease when he armies at a certam age
Artenoscleross 1s about four times as common 1n men as 19
women Diabetes favors the development of artenosclerosts.
so that diabctic women suffer from artenosclerotic mamfes
tations as frequenth as do diabetic men

Pathology —Artenosclerosis 1s an all mclusn e term apphed
to several distinct forms of arterial disease One should dif
ferentiate ealaification of the media or the Monckebery, form
of arteriosclerosis occurnng chieflv 1n the artenes of the
extremities arterioloscleross of the small artenoles of certun
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viscera of patients who have been subject to long standing
hvpertenston and atherosclerosts which 1s the common form
of hpord infiltration of the mtima with atheroma formatron
seen classically m the aorta and larger artenes

The Moncheberg tvpe of artentosclerosis i olves the mus
cular artenes particularly those of the extremties and oc
curs predommantly 1n males who are past muddle hfe It 1s
most common m the femoral artery betw een Pouparts hga
ment and the poplteal fossa The anterior and postertor tibial
arteries are frequently mvolved the radial artery less often
The calerum deposits begin mn the interstitial substance be
tween the muscle fibers but soon coalesce to form plaques and
bands that encircle the artery In the fully developed form the
vessel feels hke a goose trachea In later stages bone forma
tion mav occur m the calefied areas Calaification of the
media does not lead to intimal thickenng or to narrowing of
the artertal lumen It therefore does not gy e nse to symptoms
of disease It 1s easth visualized by r 1010

Artenoloscleross represents the reaction of the small artenn
oles to the stram of a long lasting hvpertension It occurs
chiefly 1n the artenies of the hidnev pancreas spleen and
Iner It s cl 1zed by a subendothelial hyaline deposit
and degeneration which gradually narrow the lumen of the
vessel There may be fatts whiltration of the hy aline deposits
and secondanh there 15 increase mn connectne tissue cells
and collagen The muscle of the medha atrophees as the ntima
becomes thicker In the larger artenoles there 1s hvperplasta
of the internal elastic membrane As a result of the progres
sive narrowng and closure of the artenoles of the kidney
glomerul: and tubules become atrophic and fibrous and the
end result 1s the granular contracted hadney

Atherosclerosis manfests stself at first as delicate s ellowish
Becks in theintima caused by deposits of cholesterol esters
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the mterstitial substance and cells of the mtima It occurs
the aorta m children and in the antenor descending branch
of the left coronary artery in many young adults Gradually
thas fine granular lipord deposit increases and accompanving
1t there are swelling of the cement substance and develop
ment of collagenous matenal i the subendothelial layer
Thus a loealized swellimg or plaque of the mtima 1s formed
There follows a connective tissue reaction which some be
lieve 15 caused by the cholesterol deposits wnd laver upon
fayer of connectine tissue mav overhe the area of nfiltration
This new tissue mav undergo subsequent hipod change
Eventually the decper weas of hpod mfiltration undergo
atheromatous degeneration and free cholesterol erystals are
deposited m the arternal tissues Caleification may follow of
the atheromatous softened arca may ulcerate into the Tumen
of the artery Thromb:t may form on the uleerated surface
As a result of these complex chinges the Jumen of the artery
may be greatly narrowed or completely oblterated Hemor
rhages commonly oceur withm the artenal wall about an
atheromatous area and such a hematoma of the artery wall
my further nrow the lumen

It 15 behieved that the primary factor m atherosclerosis 152
molecular change of the mbma with mbibition of blood
plasma and a deposit 1n the mtima of cholesterol esters from
the blood plasma Certain mechamcal factors play a role 18
detenmining the site of thesc arterial changes for they oceuf
m those portions of artenes ¢xposed to stress or 1 regons
where fixation of the vessel impanrs 1ts ¢ypansile mobibits
Thus the earhiest lesions in the aorta occur near the ongit
of the mtercostal vessels the abdomunal aotta wlich s fived
against the spinc 1s more involved than the thoracic portion
patches of artenosclerosis occur chiefly on the postersor wa!
of the aorta and by predilection at the sites opposite the upper
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and lower borders of the bodies of the vertebrae Moschco
witz" has emphasized agamn the role of mtra arterial tension
m the genesss of arteriosclerosts and 1ts development 1n the
pulmonary artery when the tension of the lesser circulation
ss mereased Wanternutz? has stressed the fact that the distr
bution of the vasa vasorum 1s related to the occurrence of
artentosclerotic plaques

All the evidence suggests that arteriosclerosis 15 a disewse
not 1 degenerative process of senescence If arteniosclerosis
were a phenomenon of senescence 1t should be encountered
with some degree of umformuty i arterses throughout the
body 1t should appe ir with some mensure of regulanity and
with similar frequencies 1mong persons of different races and
m the two sexes Experience shows that this 1s not the fact
Arteniosclerosts and particularly coronary sclerosis 1s far less
common among Negroes than among whites It 1s very rare
among the natives of northern China That irtenosclerosts
occurs less often ;n women than m men 1s known to all cin
iwcians and pathologists In women with hyvpertension cor
onary sclerosis 1s frequently encountered Sclerosts of the
pulmonary artenes 1s far less common than sclerosis of the
systenuc arteries and when 1t 15 well developed there 1s al
most nvanably some process such as mutral stenosts or
extensive pulmonary disease that has led to mncreased pres
sure 1n the pulmonary crenlation In diabetics the percentage
mortahty from arteriosclerosis 1s one third greater than for
the population as a whole and women are affected as
fiequently as are men In children widespread advanced
artersosclerosss 1s encountered 1n the presence of severe
I’r;s\shlssﬂ‘;()mm E Vaseular Sclerosis (New York City Ocford Unisersity

8 Wantermtz M C Thomas R \{ and LeCompte P Al The
of Attenosclerosss (Sorngheld Tl Charles G Thomas Bubhhen tamag %7
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nephrosis In hereditary xanthomatosis a condition char
actenzed by xanthomatous nodules and a hugh blood choles
terol level artenosclerosis 1s the rule and sudden death from
coronary occlusion common

These observations clearly mdicate that arteriosclerosis
not a stmple weanng out of the artenal coats that comes
with age but that 1t 15 1 disease a disease 1t 1s true that
manifests stself mamly but by no means exclusivels dunng
the period of senescence It remams a challenge to scienhfic
mmvestigation and a problem for constructive therapy

HEART DISEASE DUE TO SCLEROSIS OF THE
CORO\ARY ARTERIES

Pathology —The degree of sclerosis may vary from a shight
fatty deposit m the mntima to extensne molvement of the
vessel wall with calefication ulceration and obhteration of
the lumen The sclerosis mav be diffuse affecting most
of the lirger and smaller branches and giung nse to pipe
stem arteries or it may be Jocalized An atherosclerohic
plaque less than 1 em 1n length may completely close the
lumen although the rest of the artery may appear heaiths
Slow closure of an artery from artenosclerotic narrowing
favors the development of  collateral circulation so that
when the affected vessel 1s finally obliterated by a thrombus
no infarction of the mvocardium may take place The de-
s elopment of collaterals 15 the rule m patients with coronary
artery scleroms and expluns how they survne successnhe
closures of different branches of the coronars artenal tree
Hemorrhages are often found i the wall of a coronan
artery around itherosclerotic areas The resulting swelling
of the arteril wall may cause occlusion of the vessel or the
hemorthage may prosoke the formation of a thrombus



Fic 2 —Above thrombosis of a coronary artery Below sectu
myocardium throngh a recent infarct The mfaret nppen:ny‘:{l::‘ve
streaked with red
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which will occlude the lumen at the site of the hemorrhage

When a thrombus forms suddenh 1 a large coronary
artery which has not been narrowed for 2 length of time
sufficient to allow the development of collateral channels
infarction of the myocardium takes plice Infarcts are found
most commonly 1 the antenor wall of the left ventncle near
the apex m the pipillan muscles of the left chamber
and 1n the upper postenor porhion of the left ventrnele A
recent nfarct represents n area of necrosis of the heart
muscle It has a soft consistency and slowly m the course of
four to exght weeks 15 replaced by scar tissue which even
tually becomes firm Over the endocardtal aspect of the
farct mural thrombi commonly form on the pericardial aspect
a reactive pericarditis oceurs Embolt may be released from
the mural thrombus and may find lodgment anywhere 1n the
penipheral circulation most frequently n the arteries of the
bram of the extrermities or of the hidnevs At tumes rupture of
the heart through the softened infarct leads to sudden death

Aneurysm of the ventnicle results when a large area of
heart muscle has been destroved ind replaced by a relatively
thin sheet of fibrous tissue This area then bulges i systole
and may gradually increase 1n size

Coronarv arteriosclerosts gives rise to disturbances of car
diac function when the imparment of blood flow to the
myocardim 1s sufficient to cause anovemia of the heart
muscle Commonly the coronary blood flow 1s adequate with
the body at rest but with exertion the diseased vessels can
not accommodate the needed greater flow of blood When
such madequacy 15 transient the patient experiences typieal
angmal pam which pisses away when wath rest the call for
a greater blood flow 1s passed If the exertion 15 more severe
angmal pain may be prolonged and when the disproportion
between the bleod flow 2nd the blood need of the myoeir



Fic 3 —Aneurysm of the kft ventricle
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dwm 15 sufficiently great actual myocardial necrosis or
mfarct formation can take place even without coronary
occlusion This condition 15 referred to as coronary msuffi
ciency Spasm of the coronary arteries m1y contribute to
msufficiency of a coronary errculation alrerdy mmpaired by
arteriosclerosis The most common cause of reflex coronny
spasm s cold This explains the mstantaneous onset of angma
pectorts m many patients when they step out of the house
onawintry day Reflexes ansing in the gastro intestinal tract
or gillbladder may also mduce coronary spwism Emotion
and anxiety are common causes Thrombosts of one coronary
artery induces spasm 1 other branches These refleves are
mediated by the vagus nerve and can be mumzed by the
emplovment of full doses of atropme When as a result of
repeated coronary closures and advanced coronuy sclerosts
myocardial damage has been extenstve heart failure mn
occur Under such circumstances cardiac hy pertrophy may
develop even 1n the absence of hvpertension

ANCINA PECTORIS DUE TO CORONARY ARTERY SCLEROSIS

Anguna pectons 1s rarely encountered in patients below the
age of 40 It becomes mereasingly common 1n the fifth sixth
and seventh decades but after 1ge 70 1s less 1n evidence It
occurs about four times as often m men 1s m women In
women it 1s commonly associated with diabetes and hper
tenston It 1s a common comphcation tmong older diabetres
Angma pectors 1s seen less frequentls among Negroes than
among whites

Symptoms ~The presenting symptom 15 1 pressig con
stnetmg breath taling pam expenenced under the sternum
and brought on by some form of physical actiaty or emo
tronal stress The pan 15 of such intensity and the sense of
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beng umble to breathe so great that the patient 15 compelled
to stand still untd the distress wears off 1 a few minutes The
actual site where the pan is experienced vares greathy The
substernal location 15 the commonest but frequently it 1s felt
just to the left of the stemum and commonly 1t raduates to
the bach of the left shoulder and down the mnner aspect of
the left arm However the pam mav be felt i the nght
chest anteriorhy i the back between the shoulder blades or
at times in the epigastrium Radiation mav be to the nght
arm or to the nech and jaw In some persons pam 15 not @
pramnent feature these complam of a cholang sensation and
anahilits to breathe The most charactenstic features of the
amgmal attach are that st comes waith effort nduces smmo-
ity and s reieved by rest Amy pawn above the wast that
has these charactenstics 15 suspeet of beiny, angmal s natare
In the anginal attack there 1s usually no change i the heart
e or i the blood pressure although at tymes there 15 2
transient elesation m pressure Anginal attacks are prov ohed
more readidy by walling after 3 meal or m cold wmdh
weather or when the patient 15 hurrng under stress and
tension The angmal syndrome miy come on msicdioush at
first appearsng, ondy under great effort Gradually through the
years the pan comes more often and on less provocation
In other cases the onset 15 sudden A man who has beet
feebng perfietly well suddents expeniences fus first angmal
attach while wallking or while shovelng snow or danctog

This may be quite severe 1nd may last about 15 munutes

He recovers prompthy but from that trme on effort always
produces anginal pun usually of less mtensity than that et

pericnced wath the fiest attack In these eases it is clear that
the sudden onset must have been assouated with some st

mediate permanent change 1 caliber of a coronan arter

such as @ hemorshage nto a coronary artenal wall In ather
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cases angmal symptoms first appear fter a frink coronary
thrombosis

Gastro mtestinal symptoms are a common feature of the
angmal attack The pitient complams of epigrstric oppres
ston or fullness and often finds that belching relieves both the
abdominal and precordial distress A hiatal herma may cause
symptoms simulating those of angina pectons (see p 305)
There are mteresting associations between angina pectors
and peptic ulcer ° The symptoms of peptic ulcer and anginal
symptoms may develop suddenly and stmultineously and oe
castonally acute peptic ulcer may be assoctated with coronary
thrombosis Attacks of angina pectoris may occur at rest
two or three hours after meals and durng the mght at the
hours charactenstic of pain from ulcer Epigastric loeahization
of anginal pan may be conditioned by a preexisting peptic
ulcer When symptoms of angina pectoris and peptic ulcer
coewst successful treatment for the svmptoms of ulcer may
induce remssion of the anginal syndrome The common
denomunator of the two syndromes seems to be heightened
excitability of the vagus mechanism Symptoms of peptic
uleer may wise from vagal actiaty m the stomach and svmp
toms of angina pectors may result from vagal coronary vaso
constriction A functional disturbance of one organ may
rflexly via the vagus nerve induce a disorder in the other

Physical exammation 15 usually unrevealng Hypertenston
occurs i only one half the cases In the absence of hyperten
ston the heart 1s not enlarged Usually the heart sounds are of
good quabty No murmurs are heard except in cases of
calcareous aortic stenosis which may also grve nise ta the
angmal syndrome Sclerosis of the peripheral arteries or of
the artenies of the retina may or may not coeust The pres

9Levy H and Boas E P Angina Pectoris and the Syndrome of Pept:
Ulcer Arch Int Med 71 801 March 1943 o terte
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ence of sclerosis m one artery does not permt the mference
that other mi teries m the body are similarly affected for them
tensity of the artenosclerotic process n different parts of the
body may be quite unequal The electrocardiogram 1s often
normal Only when previous closure of a coronary artery with
resultant cardinc damage has taken place are electrocar
diographic changes encountered The electrocardiograms
may take any of the forms seen with myocardial disease
Diagnosis ~The diagnosis 1s based chiefly on the history
for 1n classic cases there may be no abnormal physical o
electrocardiographic signs So the symptomatology must be
inquired 1nto with great care One should ascertain the mode
of onset and duration of the pamn as well as its site, 1ts char
acter and radiation Precordial pam 15 a common complaint
Bemgn precordial pamn which does not connote coronary
disease 15 felt about the apex 1t 1s often sharp and stiching
or 1t 1s a dull contnuous distress It 1s not provoked by
everhon but often comes at rest 1n bed or after a heavy days
work It does not compel the subject to stop n his trachs In
women this type of pam 15 especally common even when
associated with hypertension 1t need not indicate coronary
~rtery disease Angma pectorts 1s rare n women under the
age of 50 and 1 women up to the age of 60 1t 1s unusual
unless there 1s associated hypertension or drabetes In older
women 1t 1s not uncommon Nerve root pains caused by
spondy hitis may be felt in the precordium They occur at rest
or with movement of the trunk At times gall stone colic may
cause confusion The diagnosis of angmna pectons 1 €O
firmed by the hustorv of a past coronary artery thrombosts 07
by the discovery of an abnormal electrocardiogram
Prognosis —The prognosis for angmna pectons due to c010
nry asterv disease 15 difficult to gave for the individual case
By and large 1t 1s much more hopeful than was thought 10



CARDIOVASCULAR DISEASE 89

years ago Many of these patients hive for 10 to 20 years
without sigmificant change m their status Yet there 15 an
element of uncertainty m everv case Sudden death or coro

nary thrombosts may occur 1t any time Whereas the patient
should be given the hopeful point of view, some member of
the famuly should be told that although things may go well for
along ime a serious complication may occur unexpectedly

the next day the next weeh i a month or i a yewr The
more readily the attacks come on and the more easily they are
mduced the graver the prognosis When there are many
attacks a day and when attacks occur at rest the outlook 1s
much more serious for m such cases a coronary occluston may
be expected at any time These cases are discussed in further
detail m the following section on coronary msufficiency

MANAGEMENT

Prevention —Coronary artery disease cannot be recogrized
before 1t mamifests itself by symptoms exceptn rare wstances
when a routine electrocardiogram may disclose evidences of
myocardial njury Yet 1t 15 most desirable to recogmze dis
ease of the artenies of the heart at the ewhest possible
moment for there 15 ample evidence that coronary artery
thrombosis 15 often mduced 1 such diseased vessels by un
usual stress or stram In men over the 1ge of 40 my pam m
the chest neck arms jiws or epigastrium nduced by phvs
1cal activity should arouse susprcion and call for careful ex
unnation mneludmg electrocardiography The more carefully
one entess upon the history of each indivadual ease the more
often does one find symptoms that 1n the hight of subsequent
events can be recognized as those of angina pectons Or one
discovers that 2 sudden effort or emotional stram was fol
Yowed by an vggravation of symptoms or by a true coronary



90 THE PATIENT PAST T'II'TY

thrombosss In such individuals the occurrence of coronary
thrombosts ean often be postponed if the diagnosis 1s mde
early and if appropniate measures are taken It 1s wise too
1n older men to take routine electrocardiograms before sub
jectng them to the stram of a major operation

Treatment —Although 1t 15 1mpossible to mfluence the
progress of arteriosclerosis or to bring about a regression of
lesions already ewsting treatment can give much relief and
prolong Iife Therapeutic efforts should be centered on the
ptient rather than on the diseascd heart or arteries Should
the patient be told the true nature of his disorder? The
terms angina pectons and ‘hardening of the arteries of
the heart are so well known to the laity and strike such
terror 1 therr hearts that 1t 1s rarely wise to employ them
The patient 15 too apt to recall the case of a friend or rela
tive or some promnent mdividual who died suddenly from
coronary artery disease Yet the patient should be informed
that his heart 1s mpured for only with such knowledge tan
he take care of himself properly Whenever possible 1t 1S
best to use some general expression such as heart stram of
to explam that the heart 1s slowly losing the elasticity and
responsiveness of youth and that 1t must be spared If the
patient guesses the truth the physicran should take pams to
explun that many patients with coronary artery disease
even after a thrombosis live long hves and that with cire
they may look forward to manv years of fruitful activity
It 15 appalling how careless many physicins are m pro
nouncing diagnoses that without qualification ternfy the
patient  Unfortunately many go stll further and exther
their attempts at making the pattent slow the tempo of hts
Iife or else for fear that they will be censured for overlookng
- serious Jeston 1n case the patient dies suddenly nform him
that he has a serious heart lesion and that at any time he
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may fall dead Every vear I see many mdniduals who have
been so fnghtened by their physicians that the psychic dis
orgamzation provohed by therr fears outweighs by far the
symptoms of thetr disease It 1s essential to pamt the picture
as brightly as possible while guidimg the patient to reahze
that Ius future depends largely upon himself At the same
time the physicrin should take some member of the family
mto s confidence and cxplan more fully the nature of the
disease But here too emphasis should be placed on the
uncertanty rather than on the fatility of the condition
Many may hve for years but death or senous mvalidism
may occur 1t any time

Treatment as 1n all cases of heart disease calls first for the
regulation of the patients actiities and reference mayv be
made to the principles Iud down for the treatment of patients
with essential Iyypertencion In the case of sufferers from
angma pectons there 1s 1 more certain gude to activity and
that 1s the anginal pam atself The patient must learn so to
coutrol and adjust his daily routine that 1t does not grve rise
to anginal attacks The appearance of pam 1s always an m
dication that the heart has been overtaxed If by slowing the
tempo of hus activities the patient can go through the dvy
without anginal attacks the routine of his life should not be
interrupted There 15 no evidence that m the ordmary case
the complete mterruption of physical actvity with the adop
tion of a state of sem1 myahdism serves to prolong life It
certamly leads to hvpochondrsis and psyehic and moral
deterioration  Thus 15 observed most stnkmgly m patients
who have sufficient disabihty msurance to enable them to Ive
on the proceeds These unhappv mdividuals learn to Inve for
therr hearts alone are always apprehensive wd never at e1se
They are constantly searching for symptoms ansing i the
hewt This state of mind 15 subconsciously furthered by the
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knowledge thit demonstrible disalnlits 15 necessary for 2
continuance of the disability benefit

Whenescr possible therefore, the patient should be hept at
Ius work Tt my be necessawy to curtul the hours of work
or the intensity of Ins ictivibies but so long as he cn go
through the d1v without dustress he 1s £1r better off busy than
wdle Many physians ue afrud to Allow therr patients to
work for fen that if they suffer a major suzae while 1t work
the doctor will be censured for parmitting them too great
wetiniby Tt 18 my comiaction that aside from mstnces of
definite acute overstrun physical activaty or machivity bears
o relationship to the proguess of coronry rtery disense and
th ittt tcks of coronwry thrombosts e just as apt to 1ry low
the patient who 15 endewonng to conserve lus strength 2t
home s one who his resumed Tus normal occupation This
pomt should be expl uned to the patient s famuly In the cse
of men who are engiged m hewsy manual occupations
chmge of work should be msisted on Yet 1t 1s qstomslung
how many of them through force of nccessity coutinue on
therr jobs for many years without serious distress The ph)
sicran should be guided by the reaction of the patient As soon
as3t1s evident that 1 daily routine or particular form of 1
tivity gues rise to symptoms the disturbing factor should be
elimmated Slow measured physieal actiaty dunng @ full
worhmg dvy does less harm thn do sudden spurts of exertiont
Lafting 1 hewy object running to catch 1 bus shoseling,
suow on a cold winter dvy part ling of 1 heavy meal and
mtense emotionl excitement often precipitate acute cardine
mfwretion Such activities should never be undertahen

Exercise for 1ts own s the should be avorded although short
Jewsurely walks of 2 mile or so my be pernutted All games
s well as swimmmg should be prohsnted Although many
patients with angma pectoris e play golf without dustress
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st s wiser to proluint this actnaty too Bathwg not swim
ming may be allowed i the tbsence of surf when the water
and air 1re warm Dnving an automobile 15 usually well
borne unless the patient 15 1 nervous tense dener He should
be warned agun husry and should trs to avord situations
m which 1 sudden severe pull on the wheel or other foreible
action 15 necessary  Of course he should not be allowed to
change bires or ende 1vor to make any other heawy reparrs In
the average case there 1s httle danger that the patient wall die
suddenly at the wheel before he can bring the car to 1 stop

There 1s no one dret that benefits all patients with coronary
artery disease Obessty ealls for reduction in weight The
pomt of importance 1s to et Iightly neser to pesmist a sense
of epigastric fullness after eating At tumes 115 better to take
Bve small meals rather than the comentional three meils
2 day Foodstuffs which the patient has learned by cype
fience crse g or epigastne distress should be avouded
Angmal attachs are provohed most rexdilv by physeeal exer
tion on ¢ full stomach The patient should mike 1t 1 habst
to rest in an easy chawr for one half hiour to an hour after
every meal Many patients expenence thesr onh pan on
lerving the house exrhy in the mormng fter bredf wst They
should hase breakfast earls enough so that they cw rehix
nd read the newspaper befose lewing the house

‘When angna pectorss orcurs at rest two o moere hours
after meals 1t m be due to relatne hypogh cenua Harnison
wd Fiohs®® have shown that although bload sugar valies 1t
such times m1y be onh shighty subnormal symptoms cwm
often be rebieved by the wdmmistration of sugar and repro
duced by the mjection of msulin Pabents with such pent

®lamson T R and Fioks R M Clise D Ac meya « Factr il e
Prod whion of Symptoms Rederald O the Cards awsenlar System A Heart
3 6147 Augnt 1943
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odicity of anginal attacks often find permanent relief from a
diet poor in carbohydrate and high m protein with supple
mentiry feedgs between meals

Patients with the combmed syndromes of peptic ulcer and
angina pectons should recene a modified Sippy diet with
frequent feedings In addition they should recerve full doses
of atropme enough to induce dryness of the mouth 1e from
1/150 to 1/75 gr three or four times a day One third to ¥
gr of phenobarbital given three times a dy lessens reflex
exaitabiity In some cases alkabs or colloidal alummnum
hydroude may be useful

Although angmal seizures are at times provoked by sexual
ntercourse complete abstinence often has a worse effect
upon the patient He should be taught to avod sexual
excitement but when he feels the need he should have
normal sexual relations

Smoking 1n moderation may usually be permitted There
are certam few patients who can relate therr cardiac putt
directly to smoking These must give up the use of tobaceo
completely but the myonty of patients with angina pectons
are not harmed by smoking 10 to 15 cigarets or a few cigars
daily Recent suggestions that coronary artery disease 1s deter
mined by an allergic response to tobacco are as yet unprov e

Alcohol m moderation promotes relaxation and often ex
erts a beneficial effect i these patients

Medication —Nitroglycerin 15 the one mvaluable drug 11
the treatment of angina pectons It 1s purely symptomatic 1
1ts effect relieving the pamn of the acute attach most prob
ably by dilating the coronary arteries It 1s of no value when
gven several times a day 1 the hope of preventing attachs
If certam activities such 1s defecation or the first walk o9
leaving the house n the morning regularly induce angn¥
seizures mtroghcenn tahen immediately beforchand mat
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prevent the onset of pam The patient with angma pectons
should alwavs carry with him tablets of nitroglycern and
take one promptly at the first signs of genume precordial
oppression The tablet should be placed under the tongue
and allowed to dissolve there The usual dose 1s 1/100 gr
which may be repeated if necessary as soon as the effects of
the first dose have worn off Some patients develop severe
throbbing headaches from this dosage and for them 1/150
gr may be sufficient Amyl mtnte m the form of pearls that
are crushed 1n a handkerchief allowing the patient to nhale
the volathzing flid 15 equally efficacious but 15 more Iikely
to cause headaches Since we are seehing an immedrate tran

sient effect these two preparations of the nitrites are the ones
preferred Sodium mitnte and erythrol tetranitrate are slower
m therr action and are more apt to be followed by severe
headache Given three or four times a day m % gr doses they
are useful when angmal attachs are very frequent

There still 1s controversy as to whether the purine deriva

tives such as ammophylline and theobromine relieve coro

nary spasm and improve the airculation of the heart I have
rarely if ever seen benefit from these drugs when given
orally and not infrequently they cause gastric disturbances

Theobromine sodum salicylate may be given 1n doses of 5
to 15 gr three times a day and ammophylline i a dosage of
1% to 3 gr three times a day There are many propretary
modifications of these purine denvatives that have no par

ticular virtues over the two drugs that have been aited These
preparations usually contun a sedative as well and owe therr
effects largely to this Large doses of ammophylhne given 1n
1 manner that permits rapid absorption of the drug often do
prevent recurrent angmal seizures At least 7. gr should be
gven mtravenously or preferably by rectum 1n the form of
a suppository or by wstillation of the powder dissolved 1n
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water The dose may be repeated several times a day Some
patients do not tolerate the drug because of wrrtation of the
rectum or the occurrence of nausea Various muscle and pan
creatic extracts as well as testosterone propionate have been
recommended under the supposition that they wall promote
dilatation of the coronary artenes These too I have found
of hittle value

When anginal attacks are related to the onset of extra
systolic 1rregulanty the abohtion of the arthythmia by the
use of quumdime sulfate may bring about a striling mcrease
1 the capacity to work without pain The dosage of quimdune
sulfate for this purpose 15 8 gr three or four times a day

Potassium 10dide 15 of no benefit

Next to mtroglycenn the most valuable drugs mn the treat
ment of angna pectors are the sedatives Phenobarbital m
a dosage of % gr three times a day 15 probably the most
widely used although all of the barbiturates are equﬂ“}
effectual In some cases particularly when there 1s artenal
hvpertension 5 gr of chloral hydrate and 10 gr of sodmum
bromide tahen three times 2 day bring considerable relief
When the attacks are chiefly nocturnal the patient should
take an early very light ey enmmg meal and a full dose of the
sedative before gomg to sleep

Surgery ~Operative treatment 15 indicated chiefly m pa
tients who dey elop anginal attacks on the shghtest effort and
who do not mmprove under strict medical treatment The
various forms of cervicothoracic sy mpathectomy are attended
with an operative mortahity of about 21 per cent although
they at times give relief They have been largely abandoned
and properly so Equally good results wath much less nsh
can be 1chieved by injecting small quantities of 95 per cent
aleohol paravertebrally nto the upper four or five thoracic
postenior gangha This procedure interrupts sympathetic
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pathways from the heart to the spmal cord This method was
first suggested by MandI™ and elaborated by Swetlow! and
Whate * Injection of the postertor gangha 15 dufficult and
should be done by a surgeon shilled m the techme who does
paravertebral mjections frequently In many mstances dis
turbing painful mtercost1l neuntrs which may last several
months develops after the injection If the njection has
been shillfu] the relief of angmal pan 15 ymmednte and
usually permanent

A systemic disturbance that burdens the heart with m
creased work may make mamfest a latent coronary auteno
sclerosis by provokmg cardiac pam on shght exertion Re
heving the heart of this unnecessary stram may lead to com
plete disappearance of symptoms of angma pectons at least
for a tme Such a combmation 1s found hyperthyrmdlsm
and 1n severe anemias In both conditions the heart labois to
mamtain an mcreased muinute volume flow The immediate
mdication 15 relief of the systemme disturbance In patients
with hyperthyroidism and angma pectons subtotal thyroid
ectomy 1s urgently indicated and 1s usually well bome Many
hesitate to operate but there 1s no other recourse and delay
usually leads to disaster In severe anemuas the heart com
pensates for the dummshed oxygen carrymg power of the
blood by malung 1t circulate faster Restoration of the blood
to normal reheves the heart of this extra work In hyper
chromic anemia treatment with Iiver ettract brmgs speedy
relief The dary ed 1 patients with

N\Mandl F Wetere Esfabrungen mut der paravertebralen Injektion ber
der Angina pectorss  Wien kin Webnschr 38 759 1025

2Swetlow G 1  Angma Pectons Paravertebral Alcohol Block for Rehief
of Pan  Am ] Surg 988 July 1930

BVWlite J C Angna Pectons Treatment by Paravertebral Alcohol In
Jection or Operation Based on Newer Concepts of Cardiac Innervation ” Am
] Surg 998 Jul, 1930
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angina pectons that are amenable to treatment are usually
due to continuous or repeated bleeding as from ‘hemorrhods
or fibromyomaty The bleeding must be stopped, by opera
tson 1f necessary and the blood picture restored by the ad
mumstration of large doses of won At times prelumnary
transfusion 15 helpful This can be done without dwnger o
citrated blood 1s gren slowly by ntruvenous dnp so thit
the flow cin be regulated at will

CORONVARY INSUFFICIENCY

When ngimnal attacks oceur many times during the day,
and particulasly when they oceur repeatedly at rest or dur
g sleep the conclusion 1s warranted that there i ady anced
narrowmg of one or more of the coronary artertes Minumal
mereases m the cweulitory requirements mduce carduc
anoxerma because of this evtreme interference with coronaty
blood flow There exists 1 state of coronars insufficiency I
such pattents one can predict that a coron wy wtery occlusion
will occur 1n a short time Rarely patients may continue with
mnumerable angnal attacks for mam months before ths
event takes place but more commanty 1t aceurs much soone?
Fhysical signs and the electroc wdiogrim myy remun pormal
until the closure actually takes place

There 15 anather form of coronary nsufficiency m which
the patient experiences 1 severe prolonged attach of angmal
pawn lasting from half an hour to an hour Ths usually fol
lows some 1 exerbion or e t Dunmg the at
tack these cases are mdistingwishable from actual coronary
thrombosis but the subsequent conrse shows that no m>*
carchial infarction has taken place, becanse no fevur leuboey
tosss or permanent electracardiographic changes develop
durmg subsequent days Within a few days the patient feels
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as well s he did before the attack At times actual myocardial
nfarction may take place under such circumstances without
closure of a coronary artery This occurs particularly when
the coronry flow 15 greatly slow ed following shock or hemor
rhage This 1s the most extreme form of coronary msuff
cency and cannot be distngushed from coronary throm
bosis except on the autopsy table

Treatment —Coronary msufficiency with imnumerable
angmnal attacks daly 1s most dufficult to treat The patient
should be completely immobilized in bed for many weeks
The aim m therapy 1s to spare the heart every unnecessary
stram until a collateral circulation has developed of sufficient
degree to take over the function of the vessel that 1s almost
obliterated Nitroglvcenn should be used as soon s the pa
tient feels an attach comng on He may take from 20 to 30
tablets a dav In these cases sodium nitnite or erythrol tetra
nitrate m doses of from - to 1 gr four to six times 1 day or 75
gr suppositories of ammnophylline several times a day mav
reduce the number of attacks If attacks occur during sleep 4
dose of erythrol tetramtrate should be taken just before
retiing Sedatives should be given freelv Often these meas
ures do not halt the attacks and recourse must be had to
codemne and morphine Papaverne m % gr doses may be
useful These patients suffer so greatly that one 1s tempted to
do almost nything to give them relief Indeed they beg
that some drastic measure be carrted out Yet in such cases
1t 15 very nishy to proceed with paravertebral alcohol block
The shock of this operation may readily mnduce a coronary
closure The diet should be very lLight and very small
quantity In these cases the prescription of an 800 calone
dret 15 indicated It lightens the work of the heart during i
gestion and of persisted 1n for four weeks reduces the basal
metabolic rate and so mdirectly spares the heart If under this
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regimen attrchs dimmish m frequency and mtensity, the pa
tient m1y gradually be grinted mereasing actiaty Fax more
often, even during strict treatment, a coronary occlusion
oceurs

CARDIAC INFARCTION AND COROVARY THROMIBOSIS

The chinical mantfestations of coronary thromboss re ¢
tunlly the result of cardiac nfarction Infarction 15 caused
most often by 1 thrombus oceluding 1 coronany axtery butat
may be due to coronany ocelusion from any ciuse throm
bosts embolsm hemorrhage mto the arterial wall or rupture
mto the lumen of an athcromatous abscess 1 the arteral
wall Infarction may result from prolonged coronan in
sufficiency without arteral occlusion, as may occur m shock
or hemorrhage Coronary thrombosis may occur without sub
sequent cardre mfarction 1 there 1s a nich collateral coromn
artenal arrculttion In such 1 case the pauent may mantfest
the classte mhial svmptoms of coropary thrombosis but re
covers within 24 hours without developing fever electroca?
diographuc changes or other evidences of myocardial miarc
tion The discussion of cardine infarction n the following
pages mcludes considerttion of the syndrome of coronary
thrombosis

Cardiac infarchion may occur at any time m 1 pauem suf
ferng from angma pectons It may also strihe without
warning a person who has had no pres 10us symptoms of heart
disease Not mfrequently ccrtamn prodromal symptoms mas
grve warnmg, of an mmpendmg attack some days before 1t
actually occurs In paibients with angina pectons as has been
pomnted out the occurrence of frequent attachs at rest ndt
cates the immnence of a coronry closure The sudden onset
of anginal attacks at rest or wn unusually prolonged attack
after some effort usually mdicates that 1 coronary closure »



Fi 4 —Infarct of the antenor aspect of the left ventncle Arrow indy
cates intraventricular thrombus
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on the way Several days or a week may elapse during wluch
there are repeated lesser attacks of pain without sequelae
until finally 2 major serzure indicates that mfarction has
taken place

Although many times a cardiac infarction may oceur with
out evident cause 1 a large proportion of cases the onset of
svmptoms can be triced to a definite unusual event m the
patient s hife * The most frequent cause 1s some severe bodily
effort such as pushing an automobule out of a ditch or some
exceptional stram while at work Physical exertion 1 cold
weather 1s especially prone to cause ttacks Every winter 1
see several men who develop their first svmptoms while
shoveling snow or while struggling through snow dnits
Overeating and overdnnking at banquets and weddings
particularly when followed by dancing 15 a common ante
cedent story In other cases dnnking large quantities of 1eed
drinks may precipitate an attack Sexual intercourse as well
as unusual emotional excitement may be 1 direct cause of
cardiac mfarction Infections such as mfluenza and pneu
moma and operations 1 patients with coronary disease aré
commonly followed by cardiac infarction

The climeal picture of a major cardiac mfarction 1s well
known The patient 1s seized with an agomzing constncting
substernal pamn and feels s though the chest were bemng
compressed by a heavy weight the pam miy radiate down
one or both arms or up the neck He becomes tremendously
apprehensive and breaks out 1n 1 cold sweat Symptoms of
shock appear The blood pressure drops the pulse becomes
feeble and thready Some die in the acute ttach but i most
cases there 1s slow recovery from the shock parhcularh after
morphine has been admnistered In some the pamn subsides

HBoas E P “Some Tmmedsate Causes of Cardiac Infarction ” Am Heatt
J 231 January 1942
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m the course of an hour n others 1t may persist with gradual
lessened mtensity for 24 hours With recovery from shoch
the patient feels faurly well but tremendously weak from the
terntble expenence he has been through His appearance 1if
first examined at this tme m7y be very deceptive His color
15 good the pulse slow the heart sounds of good quahty and
the blood pressure back at its former level After 12 to 24
hours myocardal necrosts begins Absorption of autolytie
products of the softemng nfarct provokes a constitutional
reaction and the damage to the heart muscle becomes ap
parent The temperature nses It may range from 101 to
104 F and gradually recedes m from five to seven days
There 15 leuhocytosis which may reach between 12 000 and
20000 At the same time the pulse becomes rapid the first
heart sound becomes dull and if damage has been severe
there may be gallop rhythm with accentuation of the second
pulmonic sound In about 10 per cent of cases a pericardiil
friction rub becomes audible This friction rub 1s very m
constant and may come and go within a few hours Rarely
1t persists for several weeks The blood pressure drops Nor
mal blood pressure may be reduced to 90/60 and 1 a pa
tient wath previous hvpertension figures almost 15 low may
be observed In severe cases congestive heart failure becomes
mamfest chiefly by dyspnea and morst rales i the lower
Iobes of the lungs Tn the severest cases there may be early
pulmonary edema Cardiac wregulanties may occur Most
common are frequent extrasystoles There may be auricular
fibnllation With massive mfarction of the posterior aspect
of the left ventnicle there may be partial or complete heart
block If the patient survives these irregulantties disappear
withm a few days The electrocardiogram usually gives evy
dence of cardiac infarction within a few hours of its occur
tence The two classic pictures are those of anternior infare
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tion with a hygh take off of the T wave m leads 1 and 4
which changes mn the nest few days and shows Q waves and
negative T wasves m leads 1 wnd 4 and those of posteriol
infarction m which imtially there 1s 2 high take off of the T
wave m Jeads 2 and 3 followed by the development of @
waves and negitne T waves m leads 2 md 8

Death from tentriculir fibrillation or rupture of the ven
tricle may occur 1t any tune during the first weehs after 8
myocardial mfarction If the patient mmproves there 1
gradual recession of a1l of the signs wnd symptoms Howestr
the first heart sound m1y remun dull and the blood pressure
may remam low In cases with severe myocirdial damage
evidences of heut fulure muy persist Between the fifth wnd
the fourteenth d1y after infarction embolism may oceur from
a thrombus that has formed on the endocardial surfice of
the left ventricle It may cause 1 cerebral yascular acedent
most often heriplegia 1t may cuse 2 renal or spleme M
farct or the embolus may lodge 1 one of the artenes of the
extremities A large embolus may be arrested 1t the hifurca
tion of the worta givng nse to the chimeal picture of the so
called saddle thrombus

Commonly myocardhil mfarction 1 attended v ih fa
fewer symptoms There may be no shock, the pan may be o
only hialf an hour s duration and the constitution 1 reaction
may be shght and transient A patient may evperience 1 true
cardhac mfarction and return to work after « mghts sleep or
at most 2 few days rest i bed Many patients are sent by
thexr physicians to my office for examnation wath one 0
seven days after having experienced a carchac 1nf wetion
Although many survive such careless handling not 1 fow de
velop congestive failure because the mjured heart has been
overtaxed by this inadvisable physical activity T have seen
not a few unnecessary deaths m persons who hwe pursucd
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Fic 5 —Electrocardiograms Left acute wfarction of the antenor aspect of
the left ventricle note elevation of RT segments and Q waves 1 leads 1 and
4 Right healed mfarct of the antenor aspect of the left ventncle Note 0
wa es and negative T waves 1 lead 1 and



Fic 8 ~Postenor mfacchon of left ventricle Left scute anfarction (4 houty
old) of postenior aspect of Ioft ventncle note elevation of RT segments &

Q waves i deads 2 and 3 Hight healed anfarct of postenor aspect o Jelt
ventndle (same case) Note @ waves and negative T waves in leads 2 andd
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thetr normal activities followng an unrecogmzed nfarction

The mistaken diagnosis of simple angma pectons 15 often
made i these eases Anginal pam lasting more than half an
hour 15 almost always followed by carduac mfarction In
every such case the physician should assume that an mfarc
tion has taken place until 1t has been disproved Careful re
cording of the temperature determmation of the white blood
cell count and the sedimentation rate of the red blood
cells will usually lead to a correct mterpretation of the clinteal
preture An electrocardiogram should be taken for positive
findings will make the diagnosis certain A normal electro
cardiogram however does not exclude the possibihity of
cardiac infarction

Treatment —Major cardiac mfarctions call for prompt and
ngorous treatment The patient 15 1t agomzing pun and n
shock Large doses of morphine should be given hypoder
mically Tt 1s useless to commence with as small a dose as
% gr One half gram should be given at once and if there 1s
no measurable relief within 15 minutes or so another % or
even} gr should be administered without further delay To
lessen reflex spasm i the unaffected coronary artenes
atropme sulfate 1/75 gr should be given with each dose of
morphine The patient should be put to bed at once He
should not be allowed to walk or to help lumself i any way
but should be carefully carried Ary exertion no matter how
shght may cause sudden death or precipitate serious heart
falure If the patient 15 very il it 1s best not to move him
more than 1s necessary but to mahe him comfortable where
ever he may happen to be The body should not be warmed
The cold shin 15 due to periphernl vasoconstniction a pro
tective device to mantamn blood flow through the vital organs

Restlessness calls for more morphme or a sedative such as
sodium amyt1l 8 gr or chloral hydrate 10 to 15 gr The
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amount of morphine that may be given can be judged by the
degree of contraction of the pupils and by the rate of respi
tion Usually after 1 gr of morplune the pam 1s controlled
and the patient 15 faudy comfortable When morphine causes
vomting 1t should be used sparmgly, or dilaudid 1/30 gr
may be used wstead The shock gradunlly passes off m one
to 12 howrs Durmg the first 24 hours following cardite w
farction the patient 1s suffermg from penpheral ascular
farlure rather than from bheart fathwe Thercfore cudiac
sttmulants should not be grven untdd wnd unless het fulure
superyenes

Dunng the first 24 hours no solid food should be gven
and only enough fluids to prevent discomfort No sttempt
should be made to induce bowel movement The panent
may not vord at all or at most very httle This too calls
for no mterference Because of the state of shock there 15
actual partal suppression of unne and the hidneys do not
resume therr normal function for several duys

At the end of 24 hours often sooner the cute stage cher
acterized by shack has passed The patient has regamed
good color the pulse 1s full and the blood pressure has nsen
m part from 1ts ongmnal low level Lven the hert sounds
may hase a rather strong quakity If the patient has Deen too
#H to be moved to an appropriate place ths 15 the best ime
to transport him to hus home or to hospital on stretcher
and m an ambulance Then follows the stage of reaction to
the cardiac snfarct The temperature nses the pulse again
becomes weak and rapid congestive rales appear at the bases
of the lungs and the hiver may become engorged With this
the heart sounds become feeble nd v pencarditl Friction
murmur may be hewrd Some pan may persist butstss rarely
severe

Parn can be controlled wath codeine Half 2 grun may be
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given every four to six hours as necessary Morphine should
be used 1f necessary Inaddition % gr of phenobarbital three
tmes a day helps to promote quiet and relaxation The
patient should be kept at complete rest on Ius back for at least
four weeks He should be fed bathed and turned 1 bed he
should not be allowed to do anything for himself The flud
mtake should be restricted to about 1000 cc a day food to
about 1000 caloties The diet should be sumple and light

No attempt should be made to mduce a bowel movement
dunng the first three or four days The effort of defecation
or of an enem1 may overtax the heart If there should be
much distention a rectal t1p should be mserted but only m
case of absolute necessity should a small enema be gnen

If congestive failure appenrs or if the pulse 1s rapid and
there 15 gallop rhythm treatment should be directed to the
heart In the absence of such signs no specific cardiac medi
cation 1s necessary Heart falure no matter whether 1t occurs
immediately or after several days always calls for the ad
mustration of digitabs The fear that digitalis may do harm
m the presence of an icute nfarct that it may cause rup
ture of the heart or induce ventricular extrasystoles or tachy
cardia 15 unfounded If heart failure 15 severe the patient
should be quickly digitalized Tour cat umts should be given
mtravenously and at the same time 4 more units by mouth
S1x hours later 4 more cat units may be given by mouth and
12 hours later another 2 umits After this 1t 1s best not to
exceed a dosage of 2 cat umts a dav This dosage may be
continued for a week and then reduced to1 catumt daily The
best preparation of digitahs 15 digitosn which 15 commer
cially avaddable as Purodigim or Digitaline Nativelle ;n 0 2 mg
tablets The imtial dose 1s 5 tablets or 1 mg and this 15
followed by 1 tablet or 02 mg once a day Given 1 these
amounts digitahs ¢ do no harm and 15 almost always
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helpful m combating heaut falure Some prefer to use
strophanthin mtravenously for the imtal doses One quarter
of 1 milligrum may be grven as the imbal ntravenous dose,
and thus may be repeated m st hours After this, medication
should be continued wath digitalis by mouth If n spite of
tiis medseatzon much marstare rematns in the lungs and the
hver remans swollen 2 cc of one of the mercunal diretics
should be given mtramuscululy In the presence of severe
het falure mtravenous wmimstration of these prepara
tions may nduce pulmonary edemt The dose may be re
peated m three dys 1f necessary When these measures ful
the sitnation 1s quite desperate and further medication does
not offer much promise Tour gruns of ammophylime m 10
ce of distilled water may be given intravenously or caffesne
sodwm benzoate may be given hypodermically m doses of
Th gr cvery three hours Adrenihn 1s not useful m these
cases and may ciuse serious harm

Ammophylhne by mouth serves no useful purpose and may
upset the patients stomich Some employ glucose mirase
nously sn the hope of improving the nutntion of the heart
muscle I hase found it of no value In fact such mtravenous
medication by mereasmng the blood volume places an extra
stramn on the heart and may do harm

If congestave fatlure 15 severe and there 1s much cymoss
and dyspnea the admmsstration of oxy gen will ease the bot
den of the laboring heart and wmprove the nutntion of the
myocardium by supplymg 1t wath well oxygenmted blood
Orygen 1s best admimistered through the BL B mash 1f the
patient cannot tolerate the mash the oyygen tent may be
used and if other methods fail the simple nasal citheter
can be employed

Sudden death followmng eardrac mfarction my result from
ventneular fibnllation Some authors have dvocated the
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routme use of qumdine sulfate 1 doses of 3 gr three or four
tumes a day to preyent this eventuality It seems unnecessary
to admimster this drug i every case but when extrasystoles
appear particularly at rapid heart rates 1t should be given
until umnterrupted sinus rhythm has re established atself
Aurcular fibnllation following cardiac infarction rarely calls
for qumdine for as a rule the thythm spontaneously reverts
to normal m a few days It 1s better n such cases to employ
digntabs to slow the ventricular rate

Two of the most sertous complications of cardac mfarction
are embolsm from a mural thrombus overlymg the mfarct
and pulmonary embolism ansing from phlebothrombosis m
the legs If the formation of such thromb could be prevented
by lessenmg the coagnlability of the blood such embohsm
might be prevented Dicumarol has been administered to
Patients with cardiac mfarction m the hope of achieving
thts result Dicumarol retards thrombus formation by de
pressing the prothrombin les el m the blood Dosage must be
carefully regulated by daily checks of prothrombin time of
the blood This tume should be kept at about 40 per cent of
normal The 1mtial dose of 300 mg 1s gven as soon as the
diagnosis 15 made About two days are required for the drug
to manfest its action Subsequent doses are given daily
after the prothrombin time 15 ascertamed The average daly
dose 15 75 mg but if the prothrombin time approaches
normal the dose should be mcreased and if st 15 depressed
below 40 per cent the dose should be omutted until the level
15 Tugher "It 15 too early to evaluate the usefulness of this
drug” Any bleeding tendency 15 2 contramndication to
s use

The sedimentation rate of the red blood cells 1s a good
indicator of whether or not healing of the infarct 1s complete
When the sedimentation rate has become normal one may
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assume that the soft infarct hias been fully replaced by scar
tissue and that it 1s safe to mobihize the patient No matter
how well the patient appears to be doing he should be kept
on his back m bed for 1 full month If 1 the end of ths penod
there are still evidences of congestive heart failure if the
pulse 1s raprd and there 15 gallop rhy thm, absolute rest must
be continued If the cardirc function 1s good he may be
allowed to sit up 1n bed and withm - few days may spend 2
few hows 1 d1v 1 2 chur Gradually lus range of actvity
my be increased so that at the end of another four weeks he
15 walhing freely about the house He should however asod
ll undue stram nd take several rest penods dunng the day
At the exprration of two months from the time of the core
nary thrombosis complete healing of the myocardum has
taken place and cwdine function has been largely restored
The patient may be allow ed to leave the house and gradually
test out his capaaty for physical actvity The range of
freedom that may be permitted 1s determned by the patients
response to effort The appetrance of angmal pain or dyspnes
on exertion calls for hmitation of actiaty along the principles
1ud down n the discussion of anginn pectons

The mterpretition of the patient s response to effort after
he has experienced a coronary artery occlusion 1s often diffi
cult He 1s usually fearful 1lwavs on the lochout for some
sign of cardiac embarrassment He walks and handles Tumself
s lhough he were some fragle object that might break if
used too roughly Tt s a slow nd pamnstahing task to teach
him the balance between sensible caution and irrational
timidity The evaluation of Ius symptoms too may lead to
error Stiching precordial pamn unrelated to effort 15 common
during comalescence from a cardiac mfarction Tt m3y be
caused by the pull of pericarditl adhesions that form 0
commonh 1t has no chmeal sigmficance and should be
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ignored  Muscular weakness and ready fatigue often have
marked psychic components and may call for the prescrip
tion of greater actiaty There 1s such danger that these con
valescents from a serious cardiac accident may become con
firmed neurasthenics that the phy sician should devote special
effort to dissipate their fears and to help them learn the de
gree of activity m which they may ndulge wath safety

Many of these patients particulary those who have ex
pentenced therr first attack of coronary thrombosis recover
fully and have no sequelae and no disturbing symptoms
They should be encouraged to resume their former occupa
tion unless 1t 15 one calling for much bodily labor It 1s doubt
ful whether complete retirement nd a hife devoted to guard
mg the heart agawmst possible stresses and accrdents 1ctually
accomplishes its end Recurrent coronary thromboses seem to
come 1n those who hive reduced thewr living to a mere ex
istence as frequently as m those who have resumed the
usual course of Iife Tt 1s true of course that unusual stram
should be sedulously avoided A sudden momentary effort
may do more harm than a year s tempered actisity and may
m fact induce a thrombosts 1 4 coronary artery The patient
should learn not to push himself to avord competition to
escape the drve to which we so often subject ourselves
He should give heed to warnings of fatigue and of angmal
pair_no matter how shght Ie should arrange lus work so
that he can carrv on with comfort With these simple pre
cautions the majonty of those who have recovered from a
cardiac mfarction can resume the mterrupted thread of their
Lves

There are others in whom angmal pam on greater or less
effort develops or persists after the coronary thrombosis
These should be handled according to the principles laid
down for the treatment of angma pectons Still others but
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these are few have continuing symptoms and signs of con
gestive heart fulure after the coronary closure The treat
ment of these 1s outlined m the following section

I'rognosis —About 80 per cent of patients recover from
therr first cardiac infarction  The outlook becomes more
serious with each subsequent attack The presence or ab
sence of hypertension does not seem to affect the outlook
but marked eardine enlargement 1s an unfavorable clement
1t favors the development of heart farlure The older the
patient the more serious the prognosis The mortality from
cardiac mfarction becomes greater as cach successive decade
of hife has passed In the individunl attack, the catly onsct of
hiewrt falure 15 an unfavorable sign The seventy of the
heart fmlure s well s of the constitutional reaction 1s also
an mdicator of the seriousness of the mdividual attack

MYOCARDIAL FIBROSIS WITH HEART FAILURD

When there hive been repeated cardie nfarctions oOf
when the coronary artenies have undergone slow but wide
spread occlusion diffuse myocardhal fibrosis results In time
so much of the myocardium 15 destroyed and replaced by
fibrous tissue that the contractile power of the rc¢mainder 18
msufficient to mamntun the circulation There may be a8
ancurysm of the left ventricle Ancurysm of the left ventnicle
15 suggested by a diffuse, forceful vistble and palpable apet
impulse accompanied by 1 very famt first heart sound The
dingnosss 1s confirmed by fluoroscopy wlich reveals a pro
trusion of the left cardiac border which bulges systole
while the rest of the ventricle contracts In simple my ocardal
fibross the heart 1s usually enlarged and the first heart sound
1s famnt When the heart begins to fail the pu]se becomes
ramd and the pulmome second sound becomes accentunted
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The failure 1s primanly of the Ift ventncle so that
dyspnea and congestion of the lungs are the leading symp
toms Commonly attacks of paroxysmal dvspnea or so called
cardiac asthma form part of the chimical picture These attacks
usually occur at mght awakemng the patient from sleep
They may be quite mild and may be relieved when be sits
up for a short ttme More often they are quite ntense with
agomzing dyspnea and cold sweat In the severest attacks
pulmonary edema occurs and may be fatal Gallop rhythm
15 a constant sign m this form of heart failure and pulsus
alternans 15 frequently encountered When left ventricular
fatlure 15 far advanced the nght ventricle fails too the lver
becomes congested and enlarged the neck veins become full
and edema of the legs may develop Anginal pam 1s unusual
after heart failure sets m

In spite of the advanced state of the cardiac lesion treat
ment of these patients often grves great relief and prolongs
hfe Complete bed rest 1s essential If the patient has not
been taking digtalis the drug should be given 1n the dosage
outhned n the section on cardiac wnfarction If the patient
has been talung diggtalis mamtenance doses only should be
given It 1s unwise to give more than 1 cat umt daily when
dosage 15 to be continued for a long time The dose may be
doubled 1f believed necessary for a week or so at a ime

Successful treatment concerns itself primanly with the
water metabolism and effects excretion through the hidneys
of the excess water in the body Even in the absence of visible
edema this may amount to 10 Ib or so The presence of this
flud which 15 associated with an increased blood solume
embarrasses the heart After 1t has been removed the feeble
heart 1s able to mamtam the arculation but only so long as
the water balance of the body 1s mantained As soon as flud
again aceumulates n the tissues cardiac distress returns
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The importance of muntaning the flmd balance m the
body was known to the Ancients Celsus wrote

1t 15 wise to measure the circumference of the abdomen with a strng
duly On the followmng day one must alwys note whether the abdomen
Iins become lrger or smaller because only if the body 1s becomung
thimner are the medicmes working It 15 1bso wise to measure the fnd
mthe and the urme of the pitient becuwuse there 1s hope for recovery
only when the patient excretes more fluid than he takesin?

He also advised meision of the shin above the ankles for
dropsy and thdominal piracentests for ascites

Successful treatment hinges on 1 careful recording of the
mtake and output of fnd In addition to the water ngested
1 the form of flmd dninks soup and 1ce, 1 Iarge amount 1S
taken with sohd food Vegetables fruit, meat m fact most
foodstuffs contam large quantities of water Water 15 €%
creted through the hidneys through the lungs through the
shin as visible and nvisible perspiration and through the
testines with the stool Fortunately the amount of water
mgested as sold food pproxim tely equals that excreted by
the lungs skin and intestines so that for practical chmeal
purposes 1t suffices to measure the actual flmd mtahe nd
the urmary output These should be measured for every 24
hour pertod and recorded daily A glance at these figures
shows at once whether or not the patient 1s making my prob
ress The urmary output should always exceed the fiud intake
by 2 few hundred cubic centimeters When the patient 15 not
too 11l to stand a better chech 1s obtuned by weighing i
daily at the same hour Daily fluctuations n weight are due
to vantions in water retention \With these records as g\udfs
the phvsician 1s prepared to mmitiate treatment

The flud mtahe should be limited to 1000 ce m 24 houts

3 Celsus Aurelus Comelius De Medicing B 1T chap X»I
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The Rarell diet—800 cc of mulk and nothing else 1 24 hours
=15 useful but the need for such ngorous measures has
largely disappeared wath the mtroduction of the mercurial
duretics The salt ntake should be mimmal but 1t 1s rarely
necessary to prescribe a strict salt free diet A diet contaming
only I Gm of salt daily will induce dresis and permit the
Ppatient to dnnk larger quantities of water All cooking and
baking even of bread must be without salt Such a diet 15
difficult to prepare and many patients refuse to adhere to 1t
Tt 15 very useful when dehydration cannot be achreved by
other methods

Duretics —Ammonium chlonde should be given m a dos
age of 20 to 30 gr three or four times a day It 1s con
tentently admimnstered n the form of the 7k gr entenc
coated tablet which 1s well tolerated by the stomach When
“mmomum chloride 15 absorbed the ammonia 1s synthesized
into urea and the hberated chlonne 1on produces acidosis
It1s this acidosis which 1s responsible for the diurests If the
heart failure and edema are not too great these simple meas
ures may suffice to nd the body of its excess fld and to
restore the circulatory balance In the presence of markedly
Impaired renal function these acid producing diuretics should

e used with caution for they may bring about serous ac1
dosis Thus may be suspected if the breathing becomes rapd
and deep and can be verified by measurmng the carbon diox
ide combimng power of the blood

If the edema 15 massive or 1f dyspnea 1s distressing diuresis
can be hastened by the ad ration of one of the mercural
duretics These act upon the hidney tubules prev entng the
resorption of water that has been excreted by the glomeruls
The best of the mercurals are mercupurm mercuhydrin
and salyrgan Thev may be given mtravenously or ntra
muscularly m 1 dose of 1to 2 ce If the patient has veins that
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are rexdily accessible for ijection the mtr1 enous method »
best for st 3s panless nd the rction of the drug 15 more rapid
Great carc should be tahen to avard mtroducing wy of the
drug into the tissues around the vemn for this causes 2 pamful
mduration that may slough and take weehs to heal When
tras enous techme 1s too difficult 1t 15 better to gne i
muscular mjection although this may be punful These drugs
m be gnen n suppository form n whch they are almost as
efficacious 1s when gnen by mjection However many p2
tients cannot tolerate the suppositories for they may cause
severe rectal imitation In patients with chrome water retet
tion the oral admimstration of these dwretics one tablet
three tumes a day, may mamntamn adequate drurests nd render
1njections unnecessars  Some pitients experience thdomun
cramps and druthen from the oral dosage The dose of the
mercurial may be repeited evers three to seven dns de
pending on the degree of water retention Even m the b
sence of gross edema the active duiresis provoked by these
drugs often abolishes dvspnea and leads to restorition of
arenfatory cquihbrium

In old people particululy druress caused by admmstra
tion of a mercunal drug may be followed by ntense weak
vess or by muscle crimps These drugs bnng about a great
elimmnation of st as well s of water and 1t 1s the excesitie
salt Joss that 15 responsible for these svmptowms They may be
reheved by the admmistrition of salt by mouth The ocewr
rence of such svmptoms calls for smaller subsequent dosage
of the mercural Usually a dosage can be found that wilt
be tolerated

In the absence of rdvanced hidnes disease the mercum}
drireties are quite safe  Albumuna alone 1s no contramd!
cation to therr use, for 1t mav be due ta passne congestion ©
the Jadneys But when the unne contuns many red bl
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cells and casts 1t 15 unsafe to employ these drugs unless 1t
can be established that there 1s Little hidney damage or no
active renal disease When the hidney has lost its concentrat
mg power when the specific gravity of the urne 15 persist
ently below 1012 they should be used with great caution
Active dehydration under such circumstances may lead to
2zotemia and to death from uremna I have observed this
sequence on a number of occasions

One of the best diuretics for patients with persistent severe
heart failure due to advanced myocardial disease 1s urea It
has two major disadvantages 1ts very disagreeable taste and
the fact that 1t often provokes mtense thist The dose 15 1 0z
two or three times a day It 1s best dmmustered 1n orange
Jmee or beer Under 1ts steady use 4 urne output of from
2000 to 4000 cc can easily be mantaned Urea 1s cheap
1t can be bought for less than a dollar 2 pound 1t 15 non tovic
T have observed many patients who have taken 1t continu
ously for several years with umformly good results While
ure 15 bemng tahen the blood urea mtrogen 15 usually high 1t
may amount to 50 or 60 mg per cent but this causes no 1ll
effects and 15 no mdication for stoppng the drug Once a
patient has become reconciled to the taste of the drug and
has learned how by 1ts continuous use he can control his
dvspnea as well as the distress occasioned by a congested
Iver he 15 unwilling to gve it up The mamtenance dose
should be the smallest one that will heep hum m water
balance The mercunal diretics may be gwen to supple
ment the action of urea but this 15 rarely necessary except
1 advanced states of dropsy

Compared to the powerful dretics that have just been
discussed drugs such as theobromme and amimophyIlme are
relatvely mactive I rarely find occasion for their use
Amunophylhine may be gnenma dosage of 12 to 3 gr three
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tumes a day and theobromine sodium salicvlate 10 to 15 gt
three times a day Their duwretie effect 15 often short Ined

Some patients recorer from their severe heart Falure
and mamtan therr arculation without the need for fusther
diuresis But there are many who agam retmn water as soon
s the dwresis 15 stopped Thes remam chrome s ahds
Their exercise tolerance 1s mummal they can walk but hitle
most of them are confined to the house many are bed
ndden But as long as dwresis 15 mamtaned they ate com
fortable provided they do not overtax their physical resenes
The ultunate prognosss of conrse 1s poor Few suniie more
than a vear or two

Success m treating these patients depends on ehminating
every ounce of excess water from their svsters and then
Leeping them “hone dn ™ This can best be achiered b
watching their wesght and noting the mimmum weight that
can be attamed at which they are comfortable The patient
should weigh himself every mormng on ansing and record
the figures A sudden wncrease of 3 to 51b alwavs mdicates
water retention and warns of impendmg svmptoms of left
sentricular falture The mmediate admmstration of a du
setic will elnunate thns surplus fued and agam restore the
balance of the arculation Such gam m weight usually f
lows excess physical actnsty or the mgestion of too much
flid These factors too should be kept under constant regt
lation With careful supervision using the weightasa gude
these patients do remarkabls well But the briefest relaxation
of sigdance and care results 1 recurrence of lieart farlure

Attacks of paroxysmal dyspnea call for emergench treat
ment \Morphune sulfate atleast % gr should be gnen hypo
dermically at the onset of the attack If there x5 assocuat
pulmonan edema that does not at once resporl to the opuate
and if the sems of the nech and arms are ful! phlebowm\
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of 500 cc may be done Usually unless there 15 associated
nght heart failure there 1s no indication for phlebotomy
ndeed the abstraction of blood 1s difficult becaust the vemns
are empty The mtravenous admmstration of 8 gr ammo
phylhne caloum m 10 cc of water may abort the attack If
the patient has not been talung digitals 4 mg of strophan
thin or 2 to 4 cat umts of an appropnate digitahis preparation
should be given ntravenously This should be followed by
rapid complete digitalization

At times the application of tourmgquets to the four extrem:
ties will serve to dummsh the arculating blood olume and
act as effectually as a phlebotomy The tourniquets should
be applied 5o as to arrest the venous return but stll permit
transmission of the pulse wave They may be left on for a
number of hours On releasing them care should be taken to
do 50 gradually and to free one hmb at 5 time else the rush
of'blood that has been pooled 1 the extremities may overtax
the heart Hot water bags and hot blankets should be applied
to give warmth to the body for the temperature 1s usually
low Aside from morphine digitalis and aminophyllme the
best drug 15 caffeme sodium benzoate 7+ gr which may be
guen hypodermically evers hour or two As an emergency
stimulant coramune s at times of value It 15 only effective
when grven ntravenouslh whenitactsasa powerful stimulant
to respiration and circulation Tts effect however 1s fleeting

As soon as the patient has recovered from the acute episodc
of paroxy smal dyspnen active dsuresss accordmg to the meth
ods outhned above should be mstituted This will often serve
to prevent further attacks Smce the ntroduction of the
Mercunigl diuretics thoracentesis and abdominal paracen
tesis are rarely necessary but if dyspnea 15 mtense and ap
Parently ciused by the accumulation of flud m the serous
Cavittes withdrawal of this lmd may gve immediate yelief
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Diabetes mellitus 35 e Iy ed 1 patients
vath coronary arterv disease The prinaiples of treatment are
the same as m uncompheated diabetes with one excephion
Too ngorous dieting with 1 view to mantuming a normal
bloed sugar concentration or too hberal use of msulm may
preaipitate artersal thrombosis 1 the coronary or cerebral
arteries or 1 sclerouc artenies of the extremmbies The diet
should be adjusted to mamntam the patient s normal weight
and to keep the urine practically sugar free If this can be
achreved without msulin all the better If insulm 1s used care
should be taken to avoid doses that produce hy pogh cem
for a too sudden or too radical reduction mn the blood sugar s
often accompamed by attachs of angina pectons or even of
coronary thrombosis Most pitients with both dubetes and
coranary artery chsease are past muddle life and the dbetes
ssrelatnely mild They often feel better when they evercted
Little sugar m the unne than when they are under a too
ngd regimen

Perarthnitss of the shoulder giving nse to pan m the Jeft
shoulder and arm 15 seen so often m patients with coronaty
artery disease that the associabon seems to be more than 2
comedence Often the acute mfl 1on about the should
joint occurs withm a few davs after a cardiac infarction or it
may desvelop weeks later When precordial pam radiates 10
the left shoulder and wm the left shoulder 1s apt to be the
one miolved when radiation 1s to the nght the nght
shoulder 15 affected Thus patients with coronary arter)
disease we see chuefly persarthntis of the left shoulder
contradistinction to the more common nght sided lesion
Otherwise the chimcr] prcture does not daffer from that 18
patients with normal hearts

Penorthrits of the shoulder 15 2 loose term that smcludes
several conditions One form 15 associated with caleific de
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posits 1n the supraspmatus tendon The other common form
leadstoa frozen shoulder and s due to tenosynovitis of the
long head of the biceps and its sheath ' It may begin with
amild ache m the shoulder which 15 exaggerated by external
totation The pamn and limitation of motion gradually
crease and there may be a secondary scalenus spasm that
duces pan m the neck and back of the shoulder There 1s
marked limitation of abduction and external rotation Motion
my be so restricted that fibrous ankylosis 1s ssmulated The
full picture may develop quickly The pain 15 persistent and
severe 1t 15 evaggerated by movement and Iymg m bed mav
be mmpossible because no weight can be borne on the
shoulder Trophic disturbances may appear m the hand and
there may be marked atrophy of the shoulder girdle The
condition 15 self lumited and gradually after many months
clears up completely

Angnal pain often radiates to the shoulder and arm 1t
may be cluefly manifest m this locttion When such a pen
arthntis occurs 1n a patient with angma pectons the shoulder
pamn 15 apt to be severe apparently because the sensory
nervous pathways of this region have alredy been sensitized
by the radation of the pam ansmg m the heast It 15 often
difficult to deterrmne whether such shoulder pain anses from
disease 1 the heart or 1n the shoulder If the pun comes on
effort and 1f 1t 15 associated with typical substernal pam 1t 1s
angmal in nature If the pun 1s contmuous and aggravated
by movements of the arm 1f lying or turmng mn bed provoles
severe pain 1 the shoulder -nd if on examination there are
local tenderness and hmitation of abduction and external
totation the pun 15 not @ mamfestation of angma pectons
but 15 due to discase of the structures around the shoulder

—_—
lippman R R Frozen Shoulder Perarthrtis Bicipital Tenosyn
oubis, Arch Surg 47 283 September 1943
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ot The close assoeratian as well as the differentiation of
these two conditions re emphasized because they are 50
often confused Thus 2 patient whose heart ealls for httle
treatment 15 confined to bed or greatly restncted and
erroneously gnen mutrogh cenn for the rehef of arthnts

When pertarthntis of the shoulder 1s weute absolute wo
mohihzation wd the wpplication of wet dressings for o few
days are essentin] Heat 1s often comforting but st may ag
gravate the pam which frequently 15 suficrently severe 10
require morphine or codeme Aspwm and minopynne
often give rehef In the ewher stages roentgen therapy mav
be efficacions As the wuteness of the condion subsides
gentle massage md diathermy treatments are benefiord It
may take weeks or months for the pam fully to subside At
times 2 manewver devised by Dr L Libman gres mstnt2
necus rebef With the thumb pressure 15 everted the
antenor trnangle of the neck over the brachal plevus until 8
spot 1s found where such pressure reproduces the shoulder
pam At this pomt strong pressure often causing severe paw
15 exerted for one mnute Not infrequenth this causes umime
diate and permanent relicf from the shoulder pam The
mechamsm of tus legerdemam 1s not understood In some
cases thus procedure 15 meffectr ¢ nd 1 others pam and dis
ability return within 1 day or two Injection of 20 ce of 1 per
cent procame solution nto the muscles about the shoulder at
the sites of spots that are tender to pressure My gine quc
rehef

ARTERIGSCLEROSIS OF TiF CEREBRAL ARTERIES

Artersosel of the bral artenes ffects the brad
much as artenoscleross of the coronary artenes affects the
myocirdism Interference with the blood supply to poston
of the braun causes local anovemia and loss of function of the
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affected area If the anovemia 1s very transient no perma
nent damage ensues but if 1t 1s 4t all prolonged the affected
nerve tissues die and an ureversible lesion results As in coro
nary disease occlusion of a cerebral artery may be due to
progressive atherosclerotic narrowing st may be ciwsed by
thrombosis superimposed upon the arteriosclerosis or there
may be hemorrhage mto the vessel wall and mto the bram
due at times to rupture of milry aneurysms or there may be
embolism Shock and hemorrhage by causing marked pro
longed msufficency of the cerebral eirculation may mduce
cerebral softening without thrombosis of one of the arteries
of the brain Cerebral arteriosclerosis and resulting cerebral
vascular accidents are by no means confined to patients with
hypertension As n the case of coronary artery disease
hypertension 1s found 1n about one half of the cases Since the
symptoms i the hypertensive patients are much like those m
Pattents with normal blood pressure they will be discussed
together There has been much dispute whether or not spasm
of the cerebral vessels can oceur and whether transient
seizures of hemiplegia or aphasia are caused by such momen
tary spasm or by small hemorrhages that are quickly ab
sorbed Probably both conditions occur

Just as attachs of angina pectons may give warming of im
Pendmg coronary thrombosis so fleeting disturbances of
cerebral function may be mamfest some time before the
cerebral vascular insult occurs Headaches sudden vertigo
and confusional states are not uncommon There may be sud
den aphasia or merely an impediment of speech which
quichly disappears There mav be transient hemplegia
Sooner or Tater a major attack occurs The symptoms depend
on the size of the lesion In the case of hemorrhage the add:
tonal factor of increased intracerebral pressure contributes
to the clmcal preture In the classic severe case there 15
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sudden Joss of consciousness accompimed by wcontinence
of urine ind feces Coma my develop more slowl dunng 8
period of £2 hours and be heralded by intense umlaters
headache vomiting and mereasmg mentd dulness or confu
sion Breathung 1s slow and stertorous and may be Cheyne
Stokes m character In fatal cases conscrousness does not
return breathmg becomes more and mare labored and rapid
and the temperature nses steadddy and mevorably often
reaching 107 to 108 F just before death The pulse 18 Lttle
accelerated and 15 strong the blood pressure 15 often elevated
Esvidence of paralysis of one side of the body can be ehated
by close observation of the patient For the first dvy or tvo
the deep reflotes are Abolished but subsequently they be
come hyperactive on the paralyzed snde and the Babmsht
sign becomes apprent

In favorable cases consciousness gradually returns usually
within 24 hours but I have seen patients recover completely
after five days of unconscrousness Within 12 to 24 hours the
temperature nises and a 1eul\oe) tosis occurs Fever Ists from
three to seven days and 15 due to absorption of tolyzed
products from the mfarcted area mn the bram At bmes the
cerebral injury may cause a disturbance of temperature egu
hton Full apprasal of the evtent of the pardysis can be
made 1 few days after the apoplectic serzure Recosery ¥
slow Power first returns to the lower extrennty beginds
n the muscles of the up and thagh folfowed by those of the
Jeg The «rm 1s last to recover md often remmms uscless 12l
when the pitient can walk quite well Under appropiaf®
treatment function m the paralvzed hmbs may contimie to
mprove for several months In case of aphana speech md
return prompthy or the aphasia mwy persist i ats full extent
or only shighthy  Aleva difficulty 1 reading 15 2 distsessing
comphmt that often accompanes phasit



CARDIOVASCULAR DISEASE 127

Unconsciousness occurs 1n only half the cases Often hemu
plegia monoplega or aphasia occurs without disturbance of
the sensorium ‘The onset may be sudden or slow In the case
of hemorrhage the Jeston usually develops rapudly although
1t may progress mn the course of the first 24 to 48 hours The
svmptoms of cerebral embolism appear suddenly and dra
matically In older persons the source of the embolus 15 al
most always a mural thrombus of the left ventricle following
coronary thrombosis Rarely 1t 15 derrved from a vegetation
of subacute bactenial endocarditis Thrombosis of a cerebral
artery 15 as a rule slow in development and the resultant
symptoms develop gradually mn the course of 24 to 48

ours

Changes in the mental capacity and emotional pattern of
the patient are vaniable In many the intellectual powers are
unmpaired and the patient may resume his normal life with
out any evidences of deterioration One of the most strikhing
examples of such recovery is Louts Pasteur who lived 28
years after having expenenced a stroke and who 1n those
years accomphished some of his best work In many how
ever there results a deterioration of mental capacity Often
there 15 emotional mstability particularly when the lesion
mvolves the thalamus There are episodes of uncontrollable
Iaughler or erymng After repeated or extensive cerebral vas
cular insults mental deterioration becomes marhed guing
nse eventually to the picture of artertosclerotic dementia

Not every cerebral vascular msult gives nise to the classic
picture of hemmplegia Some may develop symptoms of pseu
dobulbar palsy others that of paralysis agitans Often there
15 no locahzing neurological leston the symptoms being only
those of mntracramal damage In many mstances there are
no major episodes with visible neurological sequelae but
rather repeated small apopleves the nature of which 1s
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often unrecognized ¥ There may be famting or acute verhige
or a sudden severe headache with yormting The symptoms
pass off within 2 few dyys and are attributed to mdgestion
Or the patient may suffer a so called nervous breakdowa
with extreme weakness ind exhwustion Following such at
tacks he may never agam be Ins former self, he may become
wmtible forgetful and cxbabat marked changes m character
or tempernment become emotional unbdy or suffer from
msompia The true natuse of the slness s commonly aver
jooked because of the rapid physical recovery after such an
epsode and because of the absence of motor or seusory
cisturbances The hest diagnostic Jead 15 1 pamstaking I
tory which will reveal that the patsent s sllness dates from 3
sudden unexpected seizure such as famting vertigo or Vo
stmng the time of onset of which can be fived precisely Such
mnor cerebral v ascular myuries may begin m the fifth decade
and there may be years of well beang before the occurrence
of a second one Sooner or later such apoplecti strohes
reewr and lead to multiple arcws of encephalomalacia with
resultant physical and menta} deterioration and eventual
gross neurologic defects Ten or 20 years may elapse belore
major sexzure causes death

Treatment ~The prevention of cerebral vascular acerdents
15 sarely possible except w certun patients with hypestet
sion When the blood presswre particulasly the duastolie
pressure becomes exceedmgly Ingh and the patient 00!
plams much of headache bed rest wd one or more phlebot
ormes of 500 cc may reheve the acute symptoms and tde
over the situation for a while Most cerebral vascular ac!
dents yesnlt from lesions that cannot be controlled In dis
betics too ngid dieting desygned to seduce the blood s¥gst

WRivarer W C “Corebral Arterfosclecosis with Small Commanty VP
secogmzed Apoplesses ” Genatrics 1 180 1846
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to normal or the admimstration of doses of msulin that
duce hvpogly cemia may mitiate a cerebral thrombosis

With the onset of an acute cerebral vascular accident the
patient should be put to bed If the blood pressure 1s high and
the patient appears plethoric and not anemic a phlebotomy of
500 cc should be done At times the mtravenous adnumstra
tion of 4 gr of aminophy e which may be repeated severl
times a day clears the sensormum and lessens the paralytic
symptoms Intravenous admmnstration of 25 to 50 cc of 50
per cent glucose solution may serve to reduce ntracramal
pressure and g1v e some svmptomatic relief If respirations are
greatly slowed or Cheyne Stokes 1n character qmmophyllme
or coramme mtravenously and caffeme sodium benzoate 1
doses of 74 gr subcutareously are the best drugs Beyond
this treatment consists of careful nursimg For the first days
the pattent will be unable to eat and fluds should be given
ntravenously or by hypodermoclysis particularly 1f there 15
high fever When the patient begmns to take fhuds or food by
mouth great care should be taken to woid aspiration of food
particles which results m bronchopnenmoma Bronchopneu
moma 15 common 1n these patients from asprration of salna
and mucus Tt should be carefully watched for and if 1t ap
pears should be treated as anv other case of bronchopneu
moma Owing to the ncontmence of urime and stool bed
sores are apt to develop hence the pitient should be Lept
scrupulously clean and drv At times particularly 1n elderly
men with prostatic h)pertrophy there 1s retention of urine
necessitating catheterization

In fasvorable cases improvement 15 evident within 1 week
Restoration of function 1n the paralyzed limbs should always
be striven for The one procedure that hastens such recovery
more than any other 1s attempt by the patient at yoluntary
use of the affected parts As soon s possible therefore the
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pattent should be urged to try to move the prilsied imbs and
defimte evercises should be mstituted Passive mmovements
and massage should be earmied out 1t the sime time With the
same end m view the patsent should be moved out of bed at
the earhsest possible moment This ewn sually be done within
seven to 14 days nfter the onset Far too often these pitients
are hept immobile 1n bed for one or more months Contrac
tures of the parthzed hmbs develop and subsequent mobilt
zation becomes difficult Recovery of the leg m hole or 12
part can usualh be acluieved Improvement function of
the arm occurs less often Aphasia too may clear up but
of 1t persists for a week the outlook 15 not good Here 100
punstahing re education m speech brings Tesults and a
though it will not restore normal speech 1t may mhe 1t pos
sible for the patient to cormmunicate w th the outsaide world

Durimg the recovery peried medication 15 of hittle value
Sedatives may be given when needed In certain patients
with persistent mental confusion prticnlarly % hen there
appears to be undernutrition due to a prolonged madequate
diet the admuustration of 50 mg of mcotme acxd three
times a day seems to help clear the sensonum Tlus medict
tion should always be tried in older persons with symptoms
of semile psychous or dementia for m a certat number o
cases the mental distmbances we due to 2 pelhgnhke
dietiry msufficiency and not to the cerebral rtenoscleross

PERIPUERAL ARTERIOSCLEROSIS AND EMBOLISM

Arteriosclerosss of the arteries of the extremities 35 an M
portant cruse of Miness nd disability m elderly persons It
15 the only form of perspheral artersal disease that oocurs
with any degrce of frequency Thrombo angulis obliterans
and ncute utentis are rarely encountered after the age @
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50 The age madence and the relwve frequency of its
ocenrrence among the two sexes and among different racial
groups are the same as for other forms of arteniosclerosis
Although thickening and tortuosity of the artertes of the
upper extremity and of the temporal artenes are common the
lesions rarely lead to arterzal closure or symptoms of 1schemma
The arterses of the lower extremities are commonly affected
with such advanced degrees of arteriosclerosts that oblitera
tion occurs with consequent impamment of blood supply to
the tissues of the extremuties The significant lesion 15 a col
lagenous and fibrous mmtimal thickemng causing circum
serbed regions of stenosis Thrombr form i these narrowed
artertal sections and extend centrally The thrombt become
organized and canalized and may undergo subsequent hya
line change or atheromatous degeneration Primary intimal
atheroma 1s not a major feature m the vessels below the level
of the pophteal artery This 15 m contrast to the usual
atherosclerotic lesions of the coronary arteries Dissection of
the arterial tree of legs amputated for gangrene reveals that
m this advanced stage there 1s always widespread occlusion
of many arteries The posterior tibial artery 1s the one most
often occluded then follow 1n the order of frequency the
anterior tibial the peronenl the dorsahs pedis and the
pophteal arteries In addition to the mntimal and thrombotic
lesions calcification of the medra often with bone formation
1s found 1 almost all cases This 1s the so called Moncheberg
arteriosclerosis It does not directly lead to closure of the
lumen It 1s this medial caloum deposit that makes these
artenes visible on the roentgen film

The pathological and physiological disturbance 15 quite
analogous to that which has been discussed m the section on
coronary artery disease If the development of the artenal
disease 15 slow collateral channels form that compensate for
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the oblterated rtertes so that final closure of the diseased
artery may lead to no senous consequences £ arternal closwre
occurs 1 the absence of 1 competent collateral crrculation
the tissues that have been depnived of thewr blood supply dse
Chmcnlly we then see gangrene of put of the Jover &
tremts Thas 15 wwalogous to the myoeardial mfarction with
coronary closure Closure of an artery of an extremity M4y
be slow owing to gradunl progress of the artenal lesion ot it
mny be sudden owimg to local thrombus formaton of to the
lodgment of an embolus

Svmptoms ansing 1 1 vesult of sclerosis of the artenes of
the lower extremity e caused by an madequate flow ©
artertal blood The defectis ¢ crculation 15 wsulficient (o wash
away the metabolites that «ccumulate from museular €08
traction nd one substwnce which Lewss' ells the P factor
causes pan when it reaches a certam concentration Justasim
coronny disease angmal pam results when the heart musele
15 called on for extrr work so m the estremites the pus of
stermittent claudicition accurs on effort when the need for
blood of the museles of the extremities 15 meresed asa result
of their use m wallang or rannmg The onset of such paint 01
effort my be msidious over many vears or st may be sudden ¥
quich thrombosis or embolism of one of the arteries tahes place

Commonly a certam degree of arternd spasm 18 present 1
addition to the organic chawnges m the arterral w il Relef
of thus spasm may permut sufficient restoration of the creenls
tion m the extremity to lessen or Abohsh symptoms due 10
wschemma Artenal spism howeser s encountered Jess ofte?
1n artenosclexotic discase of the artenes of the extremities
wm older subjects than m other forms of rtersal dusease that
oceur at younger ages

Tlewss T Pulenng G W and Botlschild P Observations #0%
Auscular Pasm 10 Intermisttent Claudication ™ Heart 15 359 1931
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Symptoms ~The presenting symptom of arteriosclerosts of
the rteries of the lower extremities 1s intermittent claudica
tion On wallung the patient experiences 4 crimpmg pam
usually 1n the calf muscles that compels lum to stwd stll
After a few mmutes test the pun disappews and walkmng
can be resumed until renewed pun agun calls 4 halt In the
early stages this pun comes only on runmmg or on more
vigorous exertion but m the course of time it appears more
1nd more 1endily untl eventually the patwent may not be
ble to progress more than half a Dlock before being stopped
by the pun Another common complunt 15 coldness of the
legs and feet Such coldness 15 due to madequate artenal
blood supply to the leg Patients with vasospastic disorders
have the same complunt so that this symptom of cold feet
should not be regarded a5 pathog| for oblieratne
artenosclerosis of the artenes of the evtremities Angn
pectons and mtermuttent clwidication commonly occur 1
the syme patint and most often it is the pam m the legs
vather than the pam in the heart that actually stops the
patient while wallung Because of the careulntory disorder 1n
hsslegs the patient cannot evert humself sufficiently tonduce
angmnal pun Angima in Jum 1s provohed by overeiting or by
emotiona) disturbances Hypertension ocours wn about half
the cases As m coronary disese the hypertension seems 0
ceclerate the artenosclerotic process but 1t 15 not sts direct
cwse Dinbetes 1s common 1 patients with penpheral arte
riasclerosis m fact nutritwonal disturbances of the extrermbes
with gangrene arc frequent causes of death m dinbetics

When artenal obliteration 1s far ndvanced constnt sever®
burning pam may be expenienced m the toes or the foot 1t
my be exeramating prevent sleep and yield httle to oprites
The parts are very tender so that even the weight of the bed
clothes my1y be unbearable and walling ar stwnding unpos
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sible In an endeavor to find rehef the patient may apply a
hot water bag or immerse Ius foot 1 hot water and so cause
a senious ulcer or gangrene Ulcers may appear even without
such external mjuries Gangrene develops as a result of grad
ual arterial obliteration or followmng a thrombosis of a dis
eased artery The fuonte sites are the tips of the toes or
the heel A spot of purplish discoloration forms which 1s very
tender Within a few days a black tough dry necrotic eschar
forms In the absence of infection 1t may persist for weeks
before it finally sloughs out leaving a granulating ulcer that
takes many more. weehs to heal The gangrenous area my
gradually spread to imvolve ever wider regions If 1t should
become 1nfected a condition of so called moist gangrene
develops which may estend rapidly up the leg Mot gan
grene often develops when pyogemc bactena enter the
lesion of a nngworm infection between the toes

Physical signs —There may be no abnormality in the p
pearance of the legs When artenal obhteration 1s advanced
the leg appears pale the skin becomes shiny and loses 1ts
hair Commonly there are nutnitional changes m the toenails
which become thickened fissured and bnttle Trichophyton
nfection of the shin and nails 1s common The local resistance
of the tissues 1s low so that minor cuts and abrasions gie
nise to slow healing ulcers and infection readihv sets m The
foot and leg feel cold and one can roughly estimate the extent
of the arterial obliteration by noting how high up the leg this
coldness extends Palpation of the artenes of the leg discloses
whether the pulses are open The physician should routmely
palpate the dorsalis pedis postertor tibial and femoral ar
tertes The popliteal artery 1s difficult to feel When the
artertes cannot be felt or when therr pulsations are small
studses with the oscillometer will give a clear picture of the
state of the arterial airculation The osaitlometer cuff should
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be apphed on the thigh on the mud leg and at the ankle
Normal rendings at the mud thigh ringe from § to 15, at the
mud leg from 4 to 10 nd 4t the ankle from 1 to 5 Dimimution
m the excursion of the oscillometer ndicrtes ump urment
of the artenal blood supph

A simple clinteal test gues further evidence of 1 reduced
blood supph With the pittent on hus back the log 1s elevated
to a right angle with the trunk The pattent 1s then mstructed
to move his toes and ankle vigorously for a few moments
The leg becomes very pale almost cadveric below the lervel
at which the blood supply 1s ampaired The patient then sits
up and the leg 15 allowed to hang down It assumes 1 dushe
blush red Ime Rocntgen pictutes of the legs muy reveal
caleification of the wterses This gives 1o snform ton regard
mg artenal occlusion for ¢ aleification of the medin commanly
exists m artenes that are patent It 1s frequently nated n the
radnil and ulnar artenies However the presence of medtal
cilerficntion helps to identify the arternl disease as arteno
sclerotic s nature for calaification does not occur m throm
bo angutis obliterans Arteriography the myectson of « radio
pague medwm directhy mto the arteres with rmmediate
rocntgen visuwhizatian, gives 2 clew picture of the artertal
urculation of the Jeg 1nd reveals obliterited rtertes wd the
extent of the colltertl arculation However at s 1 dfficult
technieal procedure not without danger It 1s ruely neces
sarv to carry it out and should be left to experts

Treatment ~Great eare should he tiken to heep the feet
and legs cJean and free from rmtation Shoes should be w ot
fitting to avord corns The patient should be wamed agawst
cutting corns and calluses for wnfecton readdy occurs
Tightly fitting gasters should not be womn Epidermophy tosts
should be carefully treated Swce smohing produces penph
eral arterl spism tobicco m every form mmst be bso
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lutely prohibited Even one or two cigarets daily can do
greatharm Artenal dilators such as the nitntes theobromime
and ammophsy lme are of no value The mtravenous mjection
of hypertonie s2lt solution 15 meffectual mn the treatment of
penpheral artenosclerosis although 1t seems to help m cases
of thrombo angutis obliterans Intravenous injection of ty
phoid vaceme which 1s often useful in thrombo angutis and
n spastic disorders of the arteries should not be employed 1n
artenosclerosis The treatment 1s too drastic and mav induce
acute thrombosss 1n a penipheral or a coronary artery Various
tissue extracts have been employed Given by mouth they
have doubtful value Given subcutaneously thev at times
give rehef from mtermittent claudication The best prepara
tions are Depropanex and Carnacton Injections mav be
gwen every other dav Mechamcal treatment with the pavaex
apparatus that induces alternate suctron and compression
15 of httle value Collens claims good results from his mter
muttent venous occlusion apparatus Surgical methods of
treatment such as ganghonectomy should not be employed
m patients with arteniosclerotie vascular disease The oper
ative nisk 1s too great Moreoyer these procedures relieve only
the spastic element 1n penipheral artenal disease and ths 15
not very marked m artenosclerotic cases Alcohol mjection of
the penipheral nerves to relieve pain 15 dangerous n these
patients for 1t may lead to gangrene Application of mecholv]
by 1ontophoresis gives good results m selected cases

In the presence of dry gangrene the patient should be Lept
m bed and mummfication should be allowed to proceed m
the hope that spontaneous separation of the dead tissues will
take place Even f this does not occur delay gives an oppor
tumty for the development of a collaterl circulation and
favors better healing of the amputated stump The foot
should be pliced m 1 honzontal posihion  elevation further
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be apphed on the thigh on the mud leg and at the ankle
Normal readngs at the mid thigh range from 8 to 15 at the
mud leg from 4 to 10 and at the ankle from 1 to 5 Dummution
n the excursion of the osellometer ndicates wmpawment
of the rtenal blood supply

A sumple chimeal test gues Further evidence of @ reduced
blood suppls With the patient on hus back the leg s elevated
to a ight angle with the trank The patient 15 then mstructed
to move his toes and ankle vig h for a few ts
The leg becomes ver pale almost cadweric below the level
at which the blood suppls 15 smpaiwed The patient then sits
up and the leg 15 allow ed to hang down It assumes 2 dushs
blush red hwe Roentgen pictures of the legs mav reveal
caletfication of the artenes This gives no information regord
mg artenal occlusion for calaification of the medha commonly
exists i artenes that are patent It 1s frequenth noted m the
radal and ninar artenes However the presence of medial
erlesfication helps to identsfy the artental disease as arteno
sclerotic 1 nature for calexfication does not eceur i throm
bo anguitis obliterans Artersography the mnjection of aradio
pague medwm directly mto the arteries with immediate
roentgen \isualization gnes 7 clewr picture of the arternal
cenlation of the leg and reveals obliterated artenes and the
extent of the collateral cireulation Howeser itis 2 diffieult
techmcal procedure not without danger Itis rarch neces
sary to carry it out and should be left to experts

Treatment —Creat care should be tahen to heep the feet
and legs clean nd free from wntation Shoes should be well
fiting to 1 oxd comns The patient should be w armed agamst
cutting corns and calluses for nfection yeacdhly oceurs
Taghth fittmg garters should not be wom Epidermophy tosss
should be carefulls treated Swce smalang produces penip?
eral artenal spasm  tobacco n evers form must be abso-
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amount of collateral circulation and the degree of accompa
nymg myocardial msufficiency Embolism occurs chuefly m
patients with heart falure and the wefficient circulation
makes the estabhshment of a collateral errculation more diffi
cult Tn favorable cases the pamn subsides nd m the course
of 12 to 24 hours color sensation and movement gradually
return to the affected part There may be complete recovery
If the collateral circulation 1s madequate death and gangrene
occur 1n the tissues that have been deprived of blood It may
molve Just the tips of the toes or the whole foot or leg It 1s
usually a dry mummifying gangrene unless ifection 1s
superadded Fever and leuhocytosis appear When the em
bolus 1s large and 15 arrested at the bifurcation of the aorta—
the so called saddle thrombus—both legs are mvolved there
1s absence of femoral pulsation mn both legs and gangrene
may extend up to the md thigh If the embolus lodges mn the
femoral artery gangrene usually extends above the knee
when the popliteal artery 1s occluded death of tissues extends
to the md leg

Ideal treatment 1s embolectomy—operative removal of the
embolus This 15 not often possible To save the parts distal
to the obstruction operation must be performed within 12
hours of the closure The patient 1s often m poor condition
because of the basic heart failure 1nd the shock secondary to
the embolism hence the operative mortality 1s ligh More
over 1t 1s difficult to localize the embolus In my experience
the embolus 1s always lugher than was anticipated Today
with the use of heparin to prevent clotting the operative re
sults are a but better Since approximately half of all patients
with embolism to an artery of the lower extremity recover
without the development of gangrene nd smee the opera
tive mortality approaches this same figure conservatne
treatment 1s indicated as 1 rule The affected extrermty 1s
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Lept at complete rest id is protected agamst any and every
trauma by 2 cradle baker The temperature wathm the cradle
should be thermostaticalhy controlled between 85 nd 93 1
For the acute pan morphine should be gnen In dition
it s well to give papuennc hvdrochlonde m % gr doses
mtrunenously every few hours to relewe the spastic viso
constriction  Herrmann has reported good results with the
apphcation to the leg of alternate suction wnd pressure by
means of the pavaex appaittus If drv gangrene deselops
conservative treitment should be conttnued The part mn
mummfy and eventindhy drop off It may tike weeks or
months for this process to he completed particularly 1f some
sequestra of bone must be dischirged 1f n targer wen of the
Teg 1s 1volved or 1if mosst gangrene with constitutional reae
tion develops amputation becomes necessany Here st s
mmportant to gage the time optunum for operion when the
heart fmbwme has been corrected s far 1s possible and the
paticat has recovered from shoch Dunng the mtenal b
sorption from the gangrenous Jeg may be reduced by phung
the leg in a cuff packed with e that heeps the temporature
near the frcezmg level

DissECTING ANEURYSM OF TUE AGRTA

This 1s 2 rather rire condiion more frequent w men thn
m women Of the 269 cases collected by Shennan m which
ages were known 59 PET cent were mn persons over the age
of 50 1lthough the condition ma ovcur m youth The under
lying cause 1s 1 cystic degeneration of the medis Most of
the patsents have ¢ssential hvpertension Usually as 1 result
of sudden phusical strun or of exatement there 1 a rupture
of the intima, and blood eserpes from the lumen of the
orta mto the media It forces its way hetween the medual
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and adventitial coats and may extend down the whole orta
to 1ts bifurcation or spread up the carotid arteries The usual
termmation 15 external rupture into the pencardium pleura
medrastinum or retroperitoneal region In rare cases the force
of the blood dissecting 1ts way betw een media and adventitia
splits the intima agam and flows back into the lumen of the
aorta If the patient sunvives as happens m isolated cases
he s left witha double barreled aorta for the new passage
way has become lmed with endothelum Most dissecting
aneurysms commence with a transverse uregular tear of the
mtima m the ascending orta But the tear may occur lower
down even n the abdommal aorta

The symptomatology 15 characterized by mtense pun m
the mtenor and posterior chest which usually ridiates down
to the abdomen mto the Jegs In some cases the pam s wholly
abdommal The pam 1s severe and prolonged and does not
vield readily to morpline Shock develops and this 1s fol
lowed by fever leukocytosis and dyspnea If the flow into the
thac arterses 1s blocked the femoral pulses are absent Com
monly there 1s murna due to closure of the renal artenes
This may account for the fact that the blood pressure usually
remams elevated The heart sounds remam of good quality
and the electrocirdiogram shows no typrcal changes Roent
gen pictures of the chest may reveal a marked dilatation of
the aorta If the carotid arteries are invalved i the process
the blood flow to the brain may be stopped and there will be
signs of 1 cerebral vascular msult The condition usually
termimnates fatally by complete rupture of the meurysm m
from a few hours to several divs The averige duration be
tween rupture and death 1s four days Recovery 15 rare
Treatment 15 confined to administration of large doses of
morphine and 1bsolute bed rest
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TENIPORAL ARTERSTIS

Thus ts a rather unusual self imnted disease that mansfests
stself with fover prostration headache and penartentis of
the tempor U artcries * All cases so fir recorded have been
w persons aver 50 vears of age At the onset the svmptoms
are not spectic There e lever leukocvtosis headache
pans m the muscles wd jots After a fow weehs the tem
poml arterics bceome tortuous and prommnent and tender
nodules may 1ppear m the wteral wall Finally the rtenes
become thramhosed Some of the systemic svmptoms re
due to mvolvement of artertes other than the tempor sy The
retnal asteries may be affected wnd blindness may result
Symptoms sunulating bramn tumor may be due to multiple
cerebral artenal thromboses The disease lasts ses eral months
and usually ends m complete recov ery Its cause 1s wnhnows
Pathologial eximination of the affected artenes reveals 1
flammation with many gunt cells of all lavers of the arteny}
wall tiuckening of the mtima and occlusion of the lumen b
thrombosis Lestons have been found 1n many peripheral and
siseeral arterses ™ There 1s no speaific treatment Hesection
of a small portion of the mvohed temporal arters 15 sud to
reheve the huadache 1 mumy nstances but 1t does not
shorten the course of the disease

wfilbourne E D and Wollf [I @ “Craaal Artentis A Craical Evalus
tion of the Syndrome of Temporal Artentis with Fepirt of a Case™ Aon
Int Med 241 1846

9Cooke W T ctal ‘“Temporal Arteritis A Generahzed Vascular Dis
ease” Quart J Med 15 47 1948



Chapter Six

DISEASES OF THE CARDIOVASCULAR SYSTEM—
IMPERTENSION

MAN?Y older and even aged persons have blood pressures
within the range of what climcans call normal Trble 4
modified from Symonds gives the 2verage blood pressures
of healthy men and women accepted for hfe insurance The
old 1dex that the systohc blood pressure approximates 100
plus the age of the patient 15 incorrect Elevated blood pres
sure alwavs indicates diseise 1t 15 not a2 normal accomprnt
ment of aging

TABLE 4
Acx Moy Vo v
B D 5 D
50-51 131 86 131 &7
55-59 134 8" 135 83
80 and over 185 87 136 90

The blood pressure 1s never static 1t varies from moment
to moment according to the needs of the airculation and the
physical and emotional stimul: that are constantly bombard
ing the vasomotor center Dunng sleep the blood pressure 15
atats lowest the lowest level duning waling hours 1s reached
when the patient 15 1n bed early in the morning before break
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fast Exercise and digestion are accompamied by rises i pres
sure Emotional stimuli are effectne 1n rasmg the blood
pressure That 15 why mitinl readings tahen m a physicians
office are often so unexpectedly gh A subsequent reading
taken with the patient relaxed may be 10 to 50 pouts lower

SysroLic HyPERTENSION

By systohic hvpertension 15 meant an ¢levation of the sys
tolic pressure with hittle alteration of the diastolic pressure
This phenomenon 1s commonly encountered m old people
and 15 due to a loss of elasticity of the aorta nd of the large
vessels denived from 1t The aorta cannot distend to at commo
date the volume of blood ejected from the heart 1t has no

gnve Asaconsequence with systole the pressure wathmn the
aorta suddenly 11ses steeply the blood 1s rapidly forced to the
periphery so that the pressure rapidly falls and the dnistolic
pressure 1s unchanged The blood pressure may range around
150 to 180 systolic and 80 diastohe Systoltc hypertension
encountered when the aorta 1s dilated and 1nelastic and
accentuated by extensive atherosclerosis 1s the result not
the cause of a cardiovaseulir disturbance It does not place
an added burden on the heart and does not jeopardize the
health or the Iife of the patient The future of the patient
depends on the progress of the underlying atherosclerosis

Systolic hypertension oceurs n certam patients with brady
cardia The long drastole allows a greater amount of blood to
flow from the artenes to the veins the artenes become com
paratively empty and consequently the diastolic pressure 1S
low while the systolic pressure 1s unchanged If the cardiac
output per beat 15 mereased the systolic pressure 15 shghtly
elevated For mstance m 2 patient with mtermuttent com
plete heart block the blood pressure was 130/83 when the
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heart rate was 68 when the rate dropped to 20 the blood
pressure was 130/40

EsseNTIAL HYPERIENSION

Essentral hypertension 1s charactenized by elevation of
both systohc and diastohic blood pressures The underlying
mechamism 15 a state of penpheral vasoconstniction which
retards the flow of blood from arteries to veins and places an
mcreased burden on the heart as well as on the artenal
system The consequences of prolonged essential hyperten
sion therefore may be found n the heart which enlarges
wd may become msufficient and in the artenes which
become sclerotic and may give way under strain The arteries
of the heart kidneys and bram ate chiefly affected and 1t 1s
m these organs that the complicating lesions 1 essential
hypertension are usually found

In spite of the brlhant work of Goldblatt and his follow ers
i producing hypertension by clamping the renal arteries the
true cause of essential hypertension m man has not yet been
established Cases in which the hypertension can be directly
traced to such an artenal lesion m the hidney and cured by
the removal of the hiduey are rare Some other factors must
be mvolsed In certam hdney diseases the hypertension 15
defimtely the result of the renal disorder The commonest
of these diseases 1s glomerulonephritts which however 1sun
commonly encountered m older people Hypertenston also
occurs 1n perartentis nodosa with hidney mvolsement n
congenital polycystic hidneys 1n pyelonephntic contracted
kidneys and 3n some cases of unnary obstruction due to
prostatic hypertrophy The hidney lesions 1n most cases of
hvpertension are secondary to the hypertension The long
standing blood pressure elevation causes artertolosclerosis of
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the kidney artenoles with sccondan atrophy nd fibrous re
plicement of the glomeruh giving nise to the typral granvlar
Lidnes which eventually becomes contracted Inliss than 10
per cent of cases of hvpertension docs thus atraphs of the lid
ne) progress to the pomt where st gnes nise to clineal symp
toms of hidney msufficicnes, with urenia or azoterma

Hereditary factors play an unportant role Because hvper
tension erdmanh becomes mamifest at a relatisely advanced
age tmvestigation of geneti factors s dfficult but many
studies have revealed a ngh famhal madence of hyperten
sion among the brothers and sisters parents uncles aunts
and grandparents of patients with hvpertension In some
fambies e» ey member succumbs to ane of the complications
of hypertension on reachmy, the same age penod usualh
at about 50

There 1s no direct relationship betwcen artertosclerosis and
hypertension At least half of all patients with adsanced ar
tenosclerosis never have hypertension and mamy hvperten
sives do not develop teniosclerosts of the larger artertes AS
arle however hypertensives do develop artenosclerosts but
the hypertension should be regarded not as the cavse of the
arterioscleross but as a factor that aceelerates 1ts development

Certam cases of hvpertenston are associated w ith endocnne
disturbinces The most strkmg are those associated with
adrenal cortical tumors Hy pertension 1s commonls encoun
tered 1 patients with myvedema For mamy vears chmcans
have sought to relate hvpertension mn women to the meno
pause Hypertension m both men and women develops most
often at the age when the menopause tahes place so that the
association may be merehy accsdental Young women with an
artificsal menopause due to operative remoral of the ovines
or to ridiotherapy do not exhubit hypertenston \ore char
acteristic of the menopause thina permanent rise in pressure
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15 a marked lability of blood pressure Thus parallels the vaso
motor disturbances of the flushes Hypertension 1s encoun
tered more frequently n obese persons It 1s common 1n din
betics occurnng m about one third of -1l those over 50

There has been growing interest m the so called psychoso
matic aspects of hypertension and some have ventured the
clum that hypertension 1s caused by personabty disturb
ances and can be cured or relteved by psychotherapy Binger
and his assocnttes published a careful study of this matter !
They found that hypertensives have neurotic personaliies
and have suffered from insecurnty in therr childhood and an
unsatisfied dependent relationship to a threatening parent
Binger believes that hypertenswves differ from other persons
with neurotic disorders 1n as much as they finally submit to
the hostility of the parent figure and accept defeat of therr
own aggressive drives This leads to tenseness anxiety states
and depressions They develop compensatory aggressive
drives but remain mnsecure Anything that threatens thewr
secunity mcrexses their anxiety and depression Much of this
anviety 1s absorbed 1n ther symptoms they rwely develop
orgamzed neurotic symptoms There 1s no proof that this
type of personality disturbance 1s the cause of hypertension
they are associated phenomena that have a common caunse
Moreover not every hypertensive need exhibit these char
acter traits and not everyone who has such a personality
disturbance has elevated blood pressure

Pathology —The charactenstic lesion assocsated with hy
pertension 1s an arterolosclerosis found chiefly m the ar
tenioles of the hidneys spleen and pancreas Arteriosclerosis
of the larger arteries 15 not constant Cardiac hvpertrophy 1s
found 1n 1lmost every cise m which the diastohie pressure 1s

VBinger C A L et al Persanality in Artenal Hypertension {New Yrk
City Amencan Assocsation for Research 1n P ychosomatic Problems 1945)
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persistent 1bove 100 The left ventncle 15 first mvolved but
right ventnculwr hypertrophy follows sooner or Iater These
hearts may attain a tremendous size Coronary artery disease
may or may not be present Myocardin] lesions depend on the
state of the coronary artenes The hidness may be normal or
they may show vantous degrees of artenosclerosss wath con
traction Malignant sclerosis 15 uneommon 1 older persons
Cerebral hemorrhage 1 common compheation of hypertn
sion 15 determined m mim mstaces by the preseace of
mibiary aneurysms of the cerebral artenoles These ocewr
most frequently m the vessels of the corpus stratum awd 1t
15 here that hemorrhage most often occurs

SywmrTons

Sigmificant h pertension 15 rare under the age of 40 com
monest betaeen the ages of 45 and 70 and less frequent
again among the hugher nge groups for persans with hyper
tenston usually die before they reach old age The condstion
1s distmetly more common among women than 1mong men

Often hy pertension 1s discovered teardentally i the course
of a routme physicdl exammntion of patients who are unt
ware of 1y devtion from normal hendth The elevation m
pressure m such cses 15 uswally not grent maybe 175/95
There 15 no cardiac cnlargement and no evidence of renl
disturbance  Measurement of the blood pressure of such a
patient 1t defferent times of the day under yarying conditions
over 1 long pentod of years will demonstrate that 1t ss under
gomng constant nd great fuctuations Larly an the mommg
the pressure 15 apt to be low 1 the afternoon st s tugh
Emotional upsets md mental strams e quickly refiected m
anse 1 pressure It s the svstobe pressure m particular that
15 labile In these patients apparent cures are seen with par
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ticular frequency under treatment or following an acute
ntercurrent nfection the pressure at funes returns to nor
mal But the drop 1s only temporary In the course of weeks
and months the pressure agan rises and the former climcal
preture 15 yepeated In the early stages of the disease there
tore the vanability rather than the absolute height of the
sphy gmomanometric readmgs 15 of the greatest sigmficance
This state of affaurs may continue for five 10 or even 20
years without much change and few symptoms More often
however there 15 a slow but steady tendency of the pressure
to nise to higher levels Wath this st gradually becomes more
stable the fluctuations are no longer so extreme and normal
figures are rarely approached It 1s at this stage that the
duastolic readngs reach 105 and over and systohic readings
200 or more Now the patient has arrived at the stage of fully
developed hypertension Hypertrophy and dilatation of the
heart with possibly relative mitral insufficiency have become
mamsfest and certain subjective complunts have appeared
Many patients first seek medical attention at this stage
Among the earhest symptoms are headache vertigo and
shortness of breath on exertion Nocturia 1s not infrequent
although the kidney function 15 rarely impaired This noctuna
1s of cardiac ongmn from passive congestion of the kidney
Duning the mght s rest the circulation and with 1t the renal
secretion jmproves The noctuna of Brights disease 1s due
to mability of the hidney to concentrate the urme so that
large quantities of water must constantly be excreted to wash
out the sohids The two conditrons may be differentiated by
the fact that mn noctura of cardiac ongin the specific gravity
of the urme 15 lugh and m that of renal ongin 1t 1s low In
other crses repetted nosebleeds may give the first wammg
The bleeding comes from a small artery on the nasal septum
which i most mstances can be readily 1dentified Epistasis



152 THE PATIENT PAST FII'Th

m a person over 40 years of age should alwavs suggest the
possibihity of an exsting hypertension

Eyegrounds —All patients with hypertension show changes
m the cvegrounds The earhest and most constant sign s
narrowing and ncreased tortuosity of the artentes The de
grec of narrowing roughly parallels the level of hy pertension
In more advanced cases particularh when there 15 rapid
progress of the disease~the so called malignant hvperten
sion~there are hemorrhages and white scars in the retn2
Papillitis 15 seen only s malignant sclerosss, and this 15 un
common 1 older persons

For comvensence of descniption the further svmptom
atology of essential hypertension 1s best discussed under
several captions determined by the presenting symptoms
The three chief forms of the disease may be termed the cat
dac the cerebral and the renal

Cardige form —Svmptoms referable to the heart domnate
the clinical picture 1 over 50 per cent of cases The earhest
sign 15 dyspnea on cxertion This may at first be of shight de
gree The patient 1s apt to be plethonie, lus face red or shghth
cyanotic, the superficial veins i the neck and on the dorsum
of the hand swollen Evammation reveals a heart that 1s en
larged, especrally to the Ift with the sounds of good quality
and the aortic second sound accentuated A systohe murmut
due to dilatation of the aorta 15 commonly heard at the aottic
area Not mfrequently an wmcreased area of aortic dullness
can be mapped out by percussion and demanstrated by the
roentgen rav The pulsation of the aorta or mnormmate arter
may be felt n the suprasternal notch and if the subclavian
artcnes share 1n the dilatation therr pulsation may be sisible
above the clasicles The accentuation of the aortic second
sound 1n these cases 1s due 1n part to the fact that the chlated
aorta 1s longer than normal and berny, fixed at 1ts root be
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comes miore closely approximated to the anterior chest wall

The electrocardiogram shows left ventricular preponder
ance when the left ventricle has become enlarged In later
stages of left ventricular hypertrophy the T waves m lead
1 ormleads1 2and 4 may become negative There may be
a concomtant depression of the BT segments m these leads
and the QRS complex may be widened to 0 11 or 0 12 second
Such findings may be due solely to left ventricular stram
and need not connote coronary arterv disease

Sooner or later cardiac insufficiency becomes more marhed
and the systolic apical murmur of a relative mutral 1nsuff
ciency becomes manifest Evidences of left ventricular failure
domimate the chnreal preture Dyspnen 1s the most strking
symptom and 1s caused by engorgement of the pulmonary
blood vessels At first shortness of breath appears only on
exertion but soon 1t persists when the patient 1s at rest
Congestive rales may appear i the lower lobes of the lungs
In many cases nocturnal paroxysmal dvspne becomes 2 dis
tressing symptom which 1n 1ts severest form 1s accompamed

y pulmonarv edema It does not differ from the similar
condition observed mn patients with coronary artery disease
or with syphihitic ortitis for tcute left ventnieular failure
15 the cause of such paroxysmal dvspne m all forms of heart
disease Gallop rhythm heard at the apex 15 charactenstic
of the fuling heart of hyvpertensives In the earlier stages of
cardiac msufficiency 1t mav appear only after evercise and
so may become a valuable indicator of mmpending cardiac
failure With gallop rhythm the heart rate 1 rapid and the
pulmomc second sound 1s accentuated When the left ven
tncle fails the nght ventricle too labors at a disadvantage
and soon signs of night heart fulure appear The neck vems
become engorged the iver enlarges and ascites or edema of
the legs may develop
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In the vast myonty of patients with hypertension the
onset of severe myoeardial msufficiency 1s accompanied by a
fall of some 20 to 40 mm 1 the systolic pressure with no
alteration or with a nise m the diastohc pressure When the
myocardium wetkens the systolic output of the ventrcles
dimimishes and therefore the systolic pressure will be low
ered but this does not affect the tonus of the peripheral
artensoles which determines the diastolic pressure A small
pulse pressure results which in hy perpiests 1s pathognomone
for heart falure An artertal blood pressure reading of
160/120 or of 130/100 clearly signalizes the presence of
sertous myocardial weakness

The populir conception that the blood pressure 1 patients
with hy pertension drops to normal or subnormal figures when
the heart fails 15 false This occurs only as 4 termmal phe
nomenon a few hows hefore death or with widespread
mfarction of the heart from closure of a mun stem of the
coronary arteres A marked drop mn duastolic pressure 15 due
not to cardiac fulure but to a diminution or loss of the factor
which determimed the ncreased vascular tone

Alterations m cardsac rhythm are not uncommon The
wregulanty most frequently encountered 15 that due to ex
trasystoles They are rarely of much sigmfic ince and do not
affect the ultumate outcome of the case unless they we
numerous and persistent Auricular fibnllation occurs m
about 7 per cent of hospitilized cases but m far fewer am
bulant patients The onset of auricular fbrillation s followed
by the usual evidences ot heart fulure which can be con
trolled by the proper admmstration of digitalis

Alterntion of the pulse 15 common when the heart fails
but 1t 15 rarely recognized because 1t 15 rarely sought for In
few cases 1s 1t sufficiently marked to he capable of detechion
by the unuded finger In many 1t can be discovered by mes
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of the sphygmomanometer When the first arteral sound be
comes audible s the ur m the cuff 1s gradually released,
the rate of the sounds will be exactly one half the heart rate
for only everv second beat 1s strong enough to come through
at the svstolic pressure As the pressure m the cuff 1s lowered
10 to 20 mm more all the pulse beats come through sud
denly and the rate of the sounds 1s doubled Alternation 1s
m most of grave ficance The slower the pulse
rate assoctated with alternation the graver the prognosis
Coronary artery sclerosis m all of 1ts mamifestations 15 com
monly assocrited with hvpertension but the relationship
between these tw o conditions 1s not causal or constant except
that the hypertoma may contribute to the coronary artery
disease In a certam number of cases an tttack of substernal
oppression may be the first symptom leading to the discovery
of latent hypertoma Manv hypertensives die of cardinc
mfarction

Cerebral symptoms —In a large number of cases the symp
toms of hy pertension are mamifested by cerebral vascular dis
turbances The earliest symptoms are those of a transient dis
turbance of cerebral function Headaches sudden vertigo
and confusional states which pass off rapidly are not un
common Agam there may be sudden aphasia or merely an
mmpediment of speech which quckly disappears Other pa
tients expenence transient true hemiplegitis A woman 52
years of age had known for seven vears that her blood pres
sure ranged about 180 One day she awoke vomted and
found herself unable to talk or to move the nght arm or leg
Within about an hour speech as well as shight movements of
the pralyzed hmbs began to return and within about 12
hours all of the symptoms had disappeared with the excep
tion of a severe headache Twenty vears later although the
moderate hypertension persisted there was no evidence of
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any cercbral lesion nor had there been a repetihon of the
attack She finally died of 2 massive cerebral hemorrhage at
the age of 77 Not infrequently an ittack of hemiplegiais the
first indication of the eustence of hypertension Mamy of my
hospital patients claim that they were well before therr strole
The cerebral mnifestations may take any of the forms de
scribed in the section on arteniosclerosts of the cerebral asteries
Renal symptoms ~Symptoms due to disturbed Jadney
function are mfrequent Only about 6 per cent of patients
with essentil hypertension suceumb to uremia The presence
of traces of albumin nd ¢ sts 1n the urme 1s of fittle chmcal
sigmificance The most important e nly sign of hdney msuffi
ciency 15 mabihity of the patient ta pass concentrated unne
A sumple concentration test will unmash this condstion The
patient 1s grven no fluds after 6 00 v a1 The followmg mom
1ng he discrds the first specimen of unne passed Specimens
are then eollected at 9 00 10 00 and 11 00 anr the patient
m the meantime recerving no food or donk A normal kadney
under such cireumstances w1l secrete unne of a specific grat
1ty of from 1025 to 1030 The degree of dumage to the
ney 15 mdicated by the speeific gravity 1f the spearfic grwitt
does not exceed 1015 there 15 considerable impurment of
function but azotemia does not develop until the spccxﬁc
gravity becomes fived at betwcen 1012 ind 1010 Azotemit
1 recogmzed by finding an mercse m the uren mirogen o
the blood The normal figure 15 15 mg per 100 cc of bl
With Judney msufficiency  the Jevel of uren mtrogen TISCS
gradually and may reach as lugh a5 150 Severe cardiie m
sufficiency by causing passive congestion of the hidneve W
thus mterfering with therr function mav be accompamed by
moderate retention of urca mitrogen Figures up to 40 or
mg per cent may be encountered This will clear up o et
diie compensation 1s restored
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PrROGNOSIS

Patients do not die of hypertension as such but as the result
of the damage to various organs particularly the heart arter
tes and hidneys caused by the prolonged excessive stramn
to which the cardiovascular apparatus 1s exposed Many years
may elapse before such mjury disturbs the normal meena
msm of the body and the resistance of the seyeral organs of
dfferent induy1duals to the msidious effect of the hyperten
sive state vanes tremendously It 1s difficult therefore to
generalize about the prognosis of hy pertension

‘The younger the patient the worse the outlook Persons
under 45 with marked hvpertension rarely, survive more than
a few years Older individuals may survie five 10 or even
20 years i spite of persistently high blood pressure and
symptoms pomting to beginnmng cardiac weakness or disturp
ance of the cerebral circulation Hypertension 11 persons over
70 15 well borne and often gives rise to no complamnts or
symptoms The prognosis 15 much less favorable m men
than m women

The drastolic blood pressure 15 of great sigmfcance 1 estL
mating the serousness of the case A diastohic pressure which
15 persistently above 130 mm Hg 1s incomp atible with sur
wival for more than 1 few vears and pressures that reach 150
predicate an early end Blood pressure readings taken from
time to time 1n the physictan s office may be very deceptive
Emotionally tense patients mav exhibit such Iugh readings
at every visit that the physicran wonders how they survive
I have patients who show pressures of 300/150 for years
If one measures their blood pressure m their homes when
they are relaxed one finds that the actual lev els for most of
the day are much lower

In patients with v pertension the causes of death in therr
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order of frequency are cardhac falure cerebral vasculwr
msults coronary artery disease and uremia

To a certam extent the early symptoms compluned of by
the patient foretell the manner of lus death Thus the major
1ty of those i whom symptoms of myocardial weakness occur
euly die eventually from cardiac fatlure Those with angma
pectors are apt to die of cardiac mfarction Headache sug
gests the probability of death from apoplexy or more rarely
urena

Clearlv defined evidence of disturbed renal function such
as fivation of the spearfic gravaty of the unne and retention
of urea n the blood provided 1t 1s not conditioned by cardiac
fulure 15 always of grave sigmifieince Death may be ev
pected within 1 vear

The majonty of paticnts with hypertension however, sur
vive many years particularly those whose disorder 15 discoy
ered before the appearance of symptoms Their recuperative
power after the onset of scvere mvocardial msufficiency 18
often so httle short of marvelous that no patient should be
given up as hopeless After an attack of poplexy they m3)
survive many years A good deal depends upon the mode of
hfe of the mndnidual If he can spare himself and reman
undcr careful and prolonged medicnl supervision many years
can be added to his existence even though he continues at
Tus nsual accupation

The earhier stages of hn pertension are charactenzed by 2
purely functional disturbance an increased tonus of the ar
terioles which although anatomically normal are set so to
speak 1 the position of partial contraction With this there
1s marhed nstability of the vegetative nersous svstem winelt
leads to great and frequent changes m arteriolar tone ¥ ith
pam\ld varation w arterial blood pressure The early phases
of arterial ln pertension are marked particulrly by nstability
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of the blood pressure and by disturbances m the domam of
the myoluntary nervous svstem It s only after many years
that the secondary changes i the heart and 1rteries and
the ludneys occur

MANAGEMENT

The spontaneous wide varations m blood pressure have
led to many false therapeutic clarms Worry anvety or ex
citement may lead to marked transient rises tn blood pres
sure rest and relaxation will induce 2 drop If the patient 1s
allowed to rest on a comfortable exarmming couch and blood
pressure readings are made at short mtervals the later read
ngs will always be lower than the mitial ones Not nfre
quently the systolic pressure may drop as much as 20 to 40
millimeters of meicury Just as the esimation of the meta
bolic rate 15 made with the patient under basal conditions so
1 taling comparative blood pressure readings the attempt
should be made to obtam readings under circumstances that
are as umform as possible and that ehminate factors which
may induce transient elevations m pressure Although mn the
daily practice of medicine 1t 1s rarely possible to obtam blood
pressure readings with the patient m the fisting resting
stage observations can be made wath the patient relaxed and
repeated readings can be made for five or 10 mimnutes until
the blood pressure becomes more or less stabilized at a level
which 1s ordmanly considerably lower than the mitial one

It 1s this great vanabihty of blood pressure 1nd 1ts tend
ency to fall spontaneously that mkes difficult the evaluation
of different forms of therapy and that has led to so many fads
in the treatment of arteral hypertension Innumerble drugs
have been exploited with enthustasm for a few months or
years only to be discarded and forgotten



160 THE PATII'NT PAST IIFTY

Prevention —Artenal hy pertension cannot be presented so
long as we are mn complete 1gnorance of its cause It hasre
peatedly been claimed that the hurry and stress of our mode
of ining leads to arteral disease and hvpertension and that 1t
1 responsible for the mcreasing mortality from these condt
tions Careful analyses have proved the incorrectness of this
view so that the hope that artenal hy pertension mght be pre
vented by a return to the simple hfe 1s without foundation

Improper diet excessive use of alcohol and tobacco ab
sorption of tovns from a sluggish colon and focal mfections
have severally been considered causative agents of arteral
hypertension There 15 no evidence 1 support of these views
Although high blood pressure 1s commonly encountered 1
obese mndividuals there 15 no direct connection between
obesity and hypertension It seems more probable that some
underlying constitutional disorder hes at the root of both
conditions

It 15 becoming more and more apparent that hereditary
factors are so unportant that arteral hypertension should be
regarded as a famihial disorder The discovery of  case of
hypertension should call for perodic check up of other mem
bers of the famly—brothers and sisters parents and chuldren
This will not prevent the development of the disorder but
early recogmtion and appropritte treatment may help to min
mmize 1ts 1l effects and avord or postpone the more senous
comphications Similarly peniodic health examnations will
reveal many instances of artenal hypertension m the asvmp
tomatic stage and enable the subject to care for Tumself
properly

Treatment —An mdwidual who has no symptoms 1n whom
elevation of blood pressure 15 acadentally discovered 1€
quires no actie treatment He should be told that hus blood
pressure s a bit high but the physician should explam thatas
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a rule hy pertension 15 well tolerated for years and that it calls
for the avoidance of excesses of all kinds and the establish
ment of sensible habits of ning The exact level of blood
pressure should not be revealed to the patient and the nat
ural spontaneous variations mn pressure should be made clear
Many patients become slaves to the sphy gmomanometer and
are elated when the reading 15 10 mm lower and become de
pressed and apprehensive when 1t 1s a few pomts higher than
at a previous exammation The blood pressure should not be
measured too frequently
The earhest symptoms of hypertension are headache ver
tigo flushes stiching precordial pam and palpitation These
symptoms are related to the disturbance of the vegetative
nervous system and do not as a rule reflect orgamce disease
In the early stages of the disorder treatment should con
cern itself wath regulation of the patient s hife and wath allay
g his fears The patient should discipline humself to moder
ation 1n every bodily and mental activity temperance n
eating drinhing smohing exercise work and pleasure If he
can learn to slow the tempo of his hving and go through s
daily routine without undue fuss or hurry his capacity for
work and accomphshment will remain Jarge and hus activities
will actually be beneficial to him by mamtaimng his morale
‘With these precautions 1t 1s best for the patient to continue
at his work In the case of the busmess executive the profes
sional man or the clenical worker the occupation involves
little phystcal strun Too great responsibilities leading to un
due anviety and worry should be avoided as far as possible
The patient should lean to temper the drive of lus ambition
even at the cost of lessemng his accomplishment Most fac
tory hands employed at machines can carry on It 1s the
heavy type of labor of the unshilled workman that 1s harmfu]
Whenever possible the patient should plan for at least tw o
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vacations during the year The vacation should provide physt
cal rest a change of scene and new mterest Moderate exer
aise 18 benefinal Walking even long cross country hikes, of
fers the best form of physical activity Golf and horseback
nding are permissible More violent sports such as tenms
handball and baseball in fact all competitive games n which
the participant drives himself to win are too strenuous Bath
g and leisurcly swimming may be allowed but should not
be overdone The best check on the amount of evercise that
can be borne without harm 1s the reaction of the patient hum
self Exerase should be followed by a sense of well beng
and should never be crried beyond the threshold of dyspnea
and fatigue

Diet The dhet should be iberal No particular food restrc
tion will reduce the blood pressure or favorably nfluence the
course of the discase It 15 still necessary to emphasize that
protemn 15 not harmful to persons with hypertension even
when there 15 accompanymg albummuna Meat including
red meat as well as € ggs my be freely allowed ndeed they
are as essential to a well balanced diet here as 1n healthy per
sons Many patients with hypertension either on their ownt
mtitive or on the wvice of their physician avoud all pro
tem ntake for months and years and in time suffer from
protem starvation This mav be so extreme as to lower the
blood protems and favor the occurrence of edem Itis not
uncommon to encounter moderate edema of the legs great
weakness and some dyspnea in patients with artenial hyper
tension n whom careful mvestigation reveals no heart fadure
and no nephntis Such patients may be ncorrectly treated
for months with cardiac stimulants and diuretics and hept 1
bed but without improvement Inquiry wall usually reveal
protemn starvation The admumustration of a lugh proten diet
100 to 125 Gm a day, and large deses of wron for there 1s ust
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ally secondary anemia will lead to complete relief of symp
toms withm a few months Salt restrichion which has been
advocated by some 15 of no value mn the absence of edema

Coffee and tea n moderation are not harmful if they do
not provoke sleepl Strong alcoholic drinks and drnk
ing to excess are madsisable because of the vasomotor reac
tions which they mduce A glass of wine or sherry often acts
beneficially mn promoting relaxation and allaying restlessness
and 1ntability Smokung 1s permissible

In the presence of obesity the diet should be adjusted to
sure an adequate reduction m weight The total calone intake
1s decreased by restricting the quantity of food and curtaling
the fat and carbohy drate intake (see p 42) Eating s largely
a matter of habit and 1if the patient 15 made to understand
the mmportance of such n adjustment of diet he will soon
learn to be content on the restricted regimen The first few
weeks are difficult and are often marked by real hunger
and weakness At imes a few pieces of candy between meals
or the admmustration of 25 to 5 mg of benzedrnne sulfate
tablets before meals tides the patient over the first weehs
until he has become accustomed to the diet

The bowels should be regulated The admmstration of 3
gr of calomel at mght followed by % oz of magnesm
sulfate m the morming may releve headache and vertigo
This medication should not be repeated oftener than once
every two to three weeks

Drugs No drugs will permanently lower the blood pres
sure The mtrites even those with longer lasting effects such
as erythrol tetranitrate mnduce only transient lowermg of
pressure and their by effects usually make the patient more
uncomfortable Artenal dilators such as theobromme and
metaphylline are also of hitle benefit as are the vanous
muscle and pancreatic extracts Potasstum thioeyanate tends
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to reduce blood pressurc and relieve the headaches and
nervousness of hypertensive patients It 15 given 1n doses of
from 5 t0 15 gr a day so adjusted as to mamntan 1 blood
level not exceeding 10 mg per cent Some authors report
favorable results but touc reactions such as shin eruptions,
weakness nausea and vormting are common and over one
half of the patients p uwticularly those m the more advanced
stages of the disease expenence no benefit I huve found
hittle occasion to cmploy this drug

Mamtenance of lower levels of pressure 1s best achieved
by controlling the exaggerated nervous and emotional Teac
tions of the patient Here sedatives are very useful The best
of all 1s the classic mixture of chloral hvdrate and sodwm
bromude The dosage should be adjusted to the mdwidual
from 5 to 10 gr of chloral hydrate and from 10 to 20 gr of
sodiim bromide 1 1 velucle such as aromatic elar given
twoor three imesa day The barbiturates too are very useful
The usual dose 1s 2 gr of phenobarbital three times 2 dy

In the early stagres of essential hvpertension 1t 1s not neces
sary or advisable to give trentment dirceted to the hewt
Some have advocated giving tomic doses of digitalis to
strengthen cardiac contraction and to prevent heart failure
but this 15 of guestionable benefit Potissium 1odide 15 of 1o
value and does not prevent the development of artersal dis
case The wmmistration of estrogenic hormone to hyper
tenstve women with vasomotor disturbances of the meno-
pause may gue symptomatic rehef and control marhed flue
tuations of the blood pressure It does not permanently
restore the blood pressure to normal DicthyIstilbestrol may
be gen m 2 dosage of 05 mg dath, or else estradiol ben
zoate 1 o1} 2000 rit umts by mjection three times a weeh
None of the other hormones are helpful

Any measure, that promotes muscular and mental relhva
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tion tends to lower the blood pressure Warm baths at a
temperature of about 100 F are often very soothng These
are best taken before retirmg at ught or before an afternoon
siestaElectrotherapv may have a sumlar effect Some have
had success with exercises planned to induce muscular relax
ation ? Occasional one or two weeh periods of bed rest are
probably more valuable than all of the other measures com
bined But care should be taken so to plan these enforced v
cations that the benefit from the body rest 1s not counter
acted by worry and 1mtation at the mactiaty

Surgery In recent vears a number of operations to lower
blood pressure have been devised The rare cases of paroxys
mal hypertension due to suprarenal tumors can be cured by
operative removal of the tumor * Peet* has devised a technic
of bilateral supraciaphragmatic splanch my with Jower
dorsal ganglionectomy He claimms that one of every three
patients with mahgnant hy pertension who are operated on
survives ﬁve years or longer and that many others experience
reduction 1n blood pressure and svmptomatic improvement
White and Smithwick® report less favorable results with this
procedure and Smthwick now uses 2 combined supra and
mfradiaphragmatic approach with removal of the svmpa
thetic trunk from the tenth dorsal to the third lumbar with
exasion of the great splanchme nerves The operative mor
tality 1s small This operation produces marked postural
hypotension which gradually disappears m the course of a

Maloney W J and Sorapure ¥ E  Rel ef of High Vascular Muscular
and Mental Tension New York M ] 99 10_1 1914

3Coller F A Field H Jr and Durant T M Chromaffia Cell Tumor
Causing Paroxysmal Hypertension Rebeted by Operation”™ Arch Surg
28 1136 June 1934

4Pect M M Wood W W and Braden S ‘The Surgical Treatment
of Hypertension™J A M A 115 18"5 Nov 80 1840

SWhite J C and Smithwick R The Autonomic Nercous System (2d
ed New York City The Macmllan Company 1941)



184 THE PATIEN1 PAST I'II'T}

to reduce blood pressure and relieve the headaches and
nervousness of hypertensie patients It 1s given 1n doses of
from 5 to 15 gr a day so adjusted as to mamtun a blood
level not exceeding 10 mg per cent Some authors report
favorable results but tovc reactions such s shin eruptions,
wetkness niusea and vomiting are common and over one
Inf of the patients particularly those m the more advinced
stages of the diserse expenience no benefit I have found
ittle occasion to employ this drug

Mamtenance of lower levels of pressure 15 best achieved
by controlling the exiggerated nervous and emotional reac
tions of the patient Here sedatnes are very useful The best
of all 15 the classic mixture of chloral hydrate and sodum
bromide The dosage should be 1djusted to the mdn 1dual
from 5 to 10 gr of chloral hydrate and from 10 to 20 gr of
sodium bromide m 1 vehicle such as aromatic elrar given
twoor three ttmes 1day The barbnturates too are very useful
The usual dose 1s : gr of phenobarbital three times a day

In the early stages ot essential hypertension it 1s not neces
sary or adusable to give treatment directed to the heart
Some have advocated gning tome doses of digitrls to
strengthen cardiac contraction and to prevent heart falure
but this 1s of questionable benefit Potassium 1odide 15 of no
value 1nd does not prevent the deselopment of arteral dis
ease The admimstration of estrogenic hormone to hyper
tensive women with vasomotor disturbanees of the meno-
pause may give symptomatic relief and control marked fluc
tuations of the blood pressure It does not permanenthy
restore the blood pressure to normal Diethylstilbestrol ma)
be given in a dosage of 05 mg duly or else estradiol ben
zoate m oil 2000 rt umts by mjection three times a We©
None of the other hormones are helpful

Any measure that promotes muscular and mental relna
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tion tends to lower the blood pressure Warm baths at a
temperature of about 100 F are often very soothing These
are best taken before retiring at mght or before an afternoon
siesta Electrotherapy may have a sumlar effect Some have
had success with exercises planned to mnduce muscular relax
ation Occastonal one or two week periods of bed rest are
probably more valuable than all of the other measures com
bmed But care should be taken so to plan these enforced va
cations that the benefit from the body rest 1s not counter
acted by worry and imitation at the inrctivity

Surgery In recent years a number of operations to lower
blood pressure have been devised The rare cases of paroxys
mal hypertension due to suprarenal tumors can be cured by
operative removal of the tumor * Peet* has devised a techme
of bilateral supradiaphragmatic splanchmcectomy with lower
dorsal ganglionectomy He claims that one of every three
patients with malignant hypertension who are operated on
survives five years or longer and that many others expenence
reduction m blood pressure and symptomatic improvement
‘Whte and Smithwick® report less favorable results with this
procedure and Smmthwick now uses a combined supra and
wfradtaphragmatic approach with removal of the sympa
thetic trunk from the tenth dorsal to the third Iumbar with
exasion of the great splanchme nerves The operative mor
tality 15 small This operation produces marked postural
hvpotension wlich gradually disappers 1n the course of a

2Maloney W J and Sorapure V E  Rel ef of High Vascular Museular
and Mental Tension New York M J 99 1021 1014

3Collr F A Field H Jr and Durant T M Chromaffic Cell Tumor
Causing Paroxysmal Hypertension Relcved by Operation Arch Surg
28 1186 June 1934

¢Peet M M Vioods W W _and Braden § The Surgical Treatment
of Hypertension™ J A M A 115 1875 Nov 30 1040

SWhite J C and Smithwick R The Autonomic Nerrous System (24
ed New York City The Macmillan Company 1941)
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few months Smithwich obtains fayorable results m most
cases m which the eyegrounds do not show ads nced changes
and in which preoperatny e testing with Iarge doses of sodium
amy tal induces a fall of blood pressure to normal Reduced
renal or cardine function and cerebral vascular damage in
general are contrundications to operation for m such cases
the results are poor Most patients over the age of 50 do not
respond favorably and e poor operatine rishs Although
undoubtedly bridliant results have been achieved n mdisid
ual cases the ultimate value of these operations 1s still an
open questron Many years will elipse before one cn judge
whether they prolong the hves of hyvpertensives for the
course of hypertension 1s 1 long one The patients who re
spond best to operation m general are those with the best
outlooh under 1 medic il regimen For the present I should be
nclined to restrict operation to young mdiiduils with pro
gressve severe hypertension but with good kadney function

Complications —There 1re a number of symptoms that 1re
prrticularly troublesome to both the patient and the physt
a1 Chief among these 1s headache whtch should be treated
by the general measures that have been described Caffeme
or ammophylhne often reheves hypertensine heidache 1f
these are meffectunl and particularly if the blood pressure
1s nising or 1s 1t 2 very Ingh level and if bed rest brings no
relief a phlebotomy of about 500 cc should be done This
often 1bohshes the headache yimmediately and remarhably
enough the respite may last for several months Blood letting
n such cases not alone 1meliorates symptoms but may pre
vent the occurrence of a cerebrovascular acaident Severe
persistent headache with a mounting diastolic pressure al
ways calls for active treatment for st 15 often a warning ©
mmpending apoplexy

Tinmtus wnum may be very disturbing One en onh
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employ the general measures that have been outlined but
often they are mneffectual Vertigo may at times be relieved
by wearmg a well fitting corset or abdominal binder that
pulls n the lower abdomen

Kidney msufficrency 15 a relatively unusual complication of
essential arterial hypertenston When true uremia sets
treatment 1s of little avail More often ohiguria and shght
azotema result from heart failure and may recede as a result
of supportive measures directed to the heart

Heart failure my be due to gradual flagging of wn over
taxed myocardum or to complicating disease of the coronary
arteries Its tieatment does not differ from that of heart
failure due to other causes



Chapter Seven

“DISLASES OF THE CARDIOVASCULAR SYSTEM—
SYPHILIS

SYPHILIS 15 the cause of abont 10 per cent of heart disease
m persons past the age of 50 Syphihs of the myoeardium 15
rare the corvmon lesion 1510 the aortr Routine examuwation
chiscloses that rbout 10 per cent of mdn :duals with late 5y ph
ihs have sy plulitic myoh ement of the cardiovascular systemt
More mtensnve study with roentgen rays reveals an mewdence
of some 83 per cent and autopsy studhes ndicate 1 stift
greater frequency of rortic imvolvement 1 males with late
svphilis These data pomt to the necessity of searching for
cwdiovascalar sy plulis in every hnown svphilitie ind m view
of the late appernce of sigas of cardiovseulir 5y plubs—on
the werage 20 years after the mmtnl mfection—of repeating
eximmation 1nnully Cardiovascular syphilis 1s often 1550
ated with cerebrospmal svphibis and tabes and parests

The frequency of syphilis i any group of mdniduals de
pends on the classes of society from which they are recrutted
In the male wards of 1 citv hospital positive Wasserman?
reactions may run as high a5 25 per cent On the other
hand among appheants for hicense to peddle m New York
Cits who were subjected to routime Wasscrmann tests §4
per cent were found positive

168
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Syphilitic disease of the aorta 1s four to five times as
common 1n men as in women and twice as common i Negro
as i white patients

The symptoms of syphilitic 10rtitis appear 1 the majonty
of patients between the ages of 45 and 50 Acquired syph
thitic aortic disease may ocenrr as early as age 25 or as late as
age 70 The peniod elapsing between the contraction of the
chancre and the deyelopment of symptoms of aortitzs s on
the average 20 years At what tume actual mfection of the
aorta occurs 15 unknown but it must antedate by many years
the onset of typical symptoms The shortest pertod between
the primry infection and death from svphils of the aorta 15
one year the longest 55 years I have a patient who had a
chancre at age 20 and who first desveloped syphihtic aortitis
at age 58

Syphiliic 10rtitis 15 localized most commonly m the as
cending aort1 particularly mn the suprasigmord portion butit
often mvolves the whole arch and not infrequently the entire
thoracic aortr Syphihitic Iesions of the abdominal aorta are
rare As a rule the process stops sharply 1t the descending
Aort or tt the daphragm

PamoLocy

The mflammation begms as a round cell mfiltration around
the vasa vasorum 1n the adventitia and media Gradually
these areas enlarge and extend farther into the medit With
this the elastic and muscular lavers of the aorta are de
stroyed and mononuclear, epithehiord and guant cells sur
round the necrotic areas These m fact conshitute minute
Lummas Gradually ths syphibtie granulation tissue invades
larger and larger areas of the media and extends through to
the intima In the course of time scarming takes place and
with this the wall of the aorta becomes thinned and the
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mtima 1s drawn 10 and puchered over the scarred areas This
pathologieal process produces a charactenistic gross appear
ance of the imvolved aorta The aorta 1s usually dilated and
the mtima 1s wninkled often with longitudimal striations

Atherosclerosis of the aorta 1s distinguished from syphilis
by the fact that m the former the mntima 1s pnmanly affected
There 15 hpord infiltration of the mtima wth secondary cal
cification ulceration and mural thrombosis The lesions are
not confined to the thoracic aorta but extend down beyond
the bifurcation mto the thac artentes Frequently the two
Iestons atherosclerosis and syphilis are combmed and it
may then be dufficult to recognize the syphihitic Jesions with
the naked eye

In many instances the pathologieal process surrounds the
mouths of the coronary arteries m the smuses of Valsah.a and
may proceed ta complete occlusion of the onfices Interfer
ence with the coronary blood supply results an mfarction and
scarnng of the myocardium Syphiliic molsement of the
coronary arteries themselves 15 very rare

The most common extension of the syphilitic process 15 to
the aortic valves The lesion 15 quite charactenstic The dis
tortion of the wall of the aorta at the msertion of the valies
leads to a widening of the commussures hetween the rvahe
leaflets As a result the free margins droop and become
everted and n the course of time they become thuckened or
rolled This leads to nsufficiency of the aortic valves

Aneurysms of the aorta with few exceptions deselop on
the basis of a syphihitic aortiis From 80 to 90 per cent of
aneurysms of the thoracic aorta are svphilitic 1n onigin Their
locatzon corresponds to the site of predifection of syphilitic 12
fection of the aorta Bovd,” 1n an analysis of 4 000 aneury sms

1Boyd L. “Study of $ 000 Reported Cases of Aneurysm of the Thorane
Aorta” Am | M Sc.” 163 651 November 1924
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found the ascending aoita the arch the descending and
thoreic aorta myolved mn the ratio of 10731 In very old
idisiduals extensive atherosclerosis may cause aneurysms
These are often multiple and most commonly anse from the
abdominal aorta although rarely they may be thoracic The
average age at death 1n 20 cases collected by Ruffin was 727
yeas One third of the patients died of rupture of the
aneurysm Other rare causes of aneurysms are rheumatie
fever tuberculosis of the torta and trauma We shall con
fine our description to sy philitic aneury sms

An aneurysm 15 a locahzed dilatation of the arterial wall
It may be diffuse and fusiform from 6 to 10 em Jong or
more commonly 1t may be saccular Aneurysms anse as a re
sult of the njury to the elastic and muscular tissue of the
medin by the svphilitic process The wall of the aorta gives
way 1n the weakened arens but the wall of the aneurysmal
s1c 1s not sumply the dilated aortic wall If one traces the
several lavers of the qortic wall from the healthy aorta 1nto
the sac one finds that the intimr and media stop abruptly
at the entrance to the meurvsm The wall of the sac1s made
up of newly formed white and elastic connectnve tissue mto
which have been fused not alone the adventiin but any
other structures with which the neurysm comes 1n contact
dunng 1its growth Thus vems the mediastnal fase1z nd
even bronchi may be mcorporated mto the wall of the sac

The 1nner surface of the sac tends to be covered with en
dothehum but often 1s thickened and ealeified Thrombe
commonly form within the sac and these as a rule become
Inmynated and orgamized thus serving to strengthen the wall

As the aneurysm grows 1t impinges on the mediastmal
structures that surround 1t and causes secondary changes i
them Thus the vertebrae nbs or sternum may be eroded
the broncht may be compressed with secondary hronchiee

.
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mtim 1s drawn 1n and puchered over the scarred areas This
pathological process produces 2 charictenstic gross appear
ance of the mvolved aort: The aorta 1s usually dilated and
the intima 15 wrmkled often with Iongitudinal stniations

Atherosclerosis of the aorta 15 distinguished from syphilis
by the fact that mn the former the mtima 1s pnmanly affected
There 1s ipord mfiltration of the mtima with secondary cal
cification ulceration and mural thrombosis The lesions are
not confined to the thoracie aorta but extend down beyond
the bifurcation mto the iliac arteries Frequently the two
lesions  atherosclerosis and syphulss, are combmed and 1t
may then be difficult to recogmize the syphilitic lesions with
the naked eye

In many mnstances the pathological process surrounds the
mouths of the coronary artertes mn the sinuses of Valsalva and
may proceed to complete occlusion of the orifices Interfer
ence with the coronary blood supply results in infarction and
scarring of the myocardum Syplilitie mvolvement of the
coronary arteries themselves 1s very rare

The most common extension of the syphilitic process 18 t0
the aortic valves The lesion 15 quite charactenistic The dis
tortion of the wall of the aorta at the msertion of the valses
leads to a widenmg of the commussures between the valve
leaflets As a result the free margns droop and become
everted and in the course of time they become thichened or
rolled This leads to msufficiency of the aortic valves

Aneurysms of the 1orta, with few exceptions develop o1
the basis of a svphilitic aortitis From 80 to 90 per cent ©
aneurysms of the thoracic aorta are syphilihic m ongmn Their
location corresponds to the site of predilection of syphiliic 12
fection of the aorta Boyd * in an analysis of 4 000 aneurysms

1Bosd L J  Study of 4 000 Reparted Cases of Aneurysm of the Thoraci®
Aorta Am J M S¢ 168 654 November 1924
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Fie 11 —Arternsclerosis of the zorta Nate crescentic shadow at the
aortic knob representing a cross sechon of & calaifiud plaque
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tasis the recurrent laryngeal nerve 15 often destroyed and
the esophagus may be displaced and partially occluded

Rupture of the aneurysmal sac causes death in about one
half of the cases Tlus occurs most frequently into the pen
cardium pleura or lung pulmonary artery or superior vena
cava The aneurysm may rupture externally

The heart 1tself as has been pointed out rarely shows any
direct syphihtic mvolvement In uncomplicated aortitis or m
aneurysm the heart 1s normal Indeed 1t 1s often striking to
see a small heart that looks almost like an appendage to 2
huge aneurysm When the coronary artertes are occluded
the usual phenomenn of cardiac infarction occur With aortie
msufficiency dilatation and hypertrophy of the left ventncle
tihe place and are often marked In the later stages the other
chambers of the heart also undergo enlargement

SYMPTOMATOLOGY

The clinical manifestations of syvphilitic aortitis are best
discussed 1n several categories determined by the presence of
certamn pheations simple uncompl, d aortitis aortitis
with aortic msufficiency aortiis with mvolvement of the
mouths of the coronary arteries and aortiis with aneurysm
of the aorta

Simple aortitis ~In the absence of one of the complications
just enumerated syphilitic inflammation of the aorta gives
nise to no symptoms Fully one quarter of cases discovered at
nutopsy are unsuspected during the patients ife Much has
been written concernmg aortic pun so called aortalgin and
attempts have been mde to distngmish this particular tvpe
of pan from other forms of cardiac pam It has been de
scribed as 1 contmuous pressing pain behind the manubrium
There 15 no valid evidence for these views for pain does not




Fic 13 =Syphilitic aortitis sacculr aneurysm of the aortr



CARDIOVASCULAR SYPHILIS 177

occur m simple svphibtic norhitss Paroxy smal dyspuer too
does not torment the patient with uncomphicated tortiss but
15 expenenced only if there 15 1 accompanymg msufficiency
of the sortic valves Invpertension or ancurysm

The dragnosss must be based on the histony  the physical
sins and the roentgen exammnation Because of this most
cases are mussed untl some compheation has supervened
The discovery of simple syplahitic 1orbtis 15 usadly acol
dental or else the result of 1 careful exammation of 2 known
syphulitic This 15 very unfortunate for the onhy hope of sue
cessful therapy lies m ewrly diagnosis and treatment It 15
therefore exceedmngh important to subject persons mfected
with syphibs to persodic exammations m order to ciscover
any lesion in sts ewhest stages

The physical signs are those of sortic ddatatson and con
gaton and do not differ from those charicterizing thero
sclerotic ot other forms of nortic disease Even when the
physietd signs ave defimte the diagnosss an the last analysis
depends on the hnown presence of syphihs as revealed by
the Wassermann reaction or other data 15 well as on the
age of the patient

Syphulitic aortiis mvolves chiefly the ascending portion of
the arch 1nd results 1 dilatation and elongation of the vessel
It 15 the clongtion more than the dilatation that g es nse to
phvsical signs The aort1 approaches closer to the anterior
chest wall 1nd cxtends to the nght of the sternum Tt alse
ascends sn the thorat so that its pulsation muy be felt by m
serting the finger 1n the suprasternal notch In 1ts ascent it
carrtes wath 1t the engm of the mnomnate artery  so that the
night subclavan nises wd s pulsttion can often be felt
aboyve the clavicle Tt s only m rather estreme dilatrtion that
the aorta extends to the left of the sternum

On palpatson one mav note pulsation in the second mter
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space to the nght of the sternum as well as the duastole
shock accompuying the closure of the aorhic valves As
Hoover pomnted out the muscular sense of the muscles which
lead from the head to the neck and shoulders 1s much more
delicate than that of the thoracoseapular muscles so that
expansile pulsation can best be appreciated by placmg the ex
over the second nght mtercostal space The duastohc sheck
can best be felt with the distal ends of the metrcarpal bones
Percussion reveals dullness in the second mtercastal space
to the nght of the sternum  Accentuttion of the second aortic
sound 15 due not to an lteration of intra aortic pressure or 1
change m the structure of the valves but to the close approvt
mtion of the tortr to the chest wall In the absence of rortic
disease 1t occurs when the 1orta 15 pulled to the nght by
fibrosd disease of the nght upper lobe of the lung Asnde from
accentuation the sceond rortic sound may undergo 2 change
m quility nd become tympamtie This ty mpambie nortic see
ond sound rs mdicative of disease of the aortic nng the root
of the 1ort1 and possibly of the valves It has notlung to do
with accentuation nd the occunence of the two phenomena
15 quite distinet Thus there may be accentuation alone or 1
tympamtic quality alone or the two may be combined de
pending on the Jocal lesion When present the tympanstic
second rortie sound the briat de zabourha of the rench 15
of distinet hagnostie salue A systolic murmur m the secand
wterspace to the nght of the sternum always accompames
dilattion of the ascending aorta It 15 produced by eddies m
the blood stream as the blood passes from 4 vessel of smatler
to one of lrger lumen m this case as 1t passes through the
normnl aortic onfice snto the dilated ascendmng aorta
Roentgenoscopie exammnation 1s 1 valuable supplement to
physical exammation Fluoroscopy yrelds more mformrtion
than does the lm Roentgenoscopy will revedl anly dilatn
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tion and mereased density of the aortic shadow and these
changes are common to aortic dilatation from vanous causes
—atherosclerosis hypertension -orti msufficiency and syph
1hs The mformation vielded bv roentgen exammation will
rarely by atself allow of ¢ positive diagnosis of syphihtic
aortiis It must be evaluated m connection with the other
chmeal data

Dilatation of the ascending aorta m the anteroposterior
view 1s mamifested by an extension of the aortic shadow to
the nght of the sternum just above the arc formed by the
nght auncle The aortic knob 1s more promnent on the left
The transverse diameter of the aortic shadew may be m
creased Measurements of the width of the 1ortic shadow are
of little value When diatation 1s extreme measurcments are
unnecessary when 1t 15 shght their mterpretation 1s equiv
ocal In the 1ight oblique posttion dilatation of the ascending
torta may be visible In the left obhque positon 1n which
the coursc of the whole arch 15 often visualized the dilated
first portion of the arch often stands out clearly on the left
ansing just above or even withm the shadow of the nght
auricle Dilatation of the transverse and descending vorta 1s
4lso readily demonstrable An increased density of the aortic
shadow m1y be apparent This 1s due to the mcreased volume
of the aorta flled with blood that must be penetrated by
the roentgen ravs and also to tctual thickemng of the aortic
wall Ocersionally 4 sharply locahzed dilatation of the root
of the aorta 15 seen Such 2 finding 15 most charactenstic of
syphilitic nortitis The other changes are found m other forms
of aortic dilatation as well

The diagnosts of svphilitic aortitis rests on the demonstra
tion of the presence of dilatation of the aortic arch m a pa
tient who 15 a known svphilitic If there 1s accompanying
hepertension or if the patient 1s over 60 years old 1t 15 1m
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possible to nsccstun whether the dilatation x5 caused by
sy philitic lesion ot by an atherosclerotic or sumple dilatation
The jounger the patent i the absence of compheatng
Iestons the greater the probababty that the dilatiton 1s due
to syphihs A history of svphils a positne Wassermna
reaction which acours m about 75 per cent of eses or the
findmg of other stigmata of svphshs especnally of cesbro
spiral syphabis are as unportant as the demonstratson of the
presence of aortic didatation

Aortic msuffictency ~This 15 the most common comphier
tion of syphihtic aortitis and 15 found m over one third of
the cases It as usually a late momfestation of svphiliic
nfecton of the sorta «and when discavered presages 4 el
ativels carly death Unfortunatel, symptoms sufficeent to
fead the patint to consult his pliysionn rarely nrmse untsl this
or some other complication equalhy senous has set w

The commonest complawt 15 dvsprea which 15 faund 15
the presenting symptom m three quarters of the cases It
1y tahe the form of ardimry dyspnea such as 15 seen
sufferers from heart disease appearng Rrst after exerhion
and then gradually s compensition lessens becoming con
tmuous, or it may be paroxysmal Dyspnen of exther type 15
rather sudden 1 1ts onset

Paronsm] dyspea 15 & drunate and temfymg phe
nomenon The attacks come suddenly with hitle or no war
mg and uswally 1t night after the first or second hous of
sleep The pitient awakens with mtense air hunger and fert
of suffocation He mas dash to the window to get more air
or may evinee marked motor restlessness ta bed But m 1 fen
moments 2} of tus efforts are directed to the et of breathmg
for a typical asthmatic serzure of the severest sort hias set w
He sits stll bracing his hands for additional support nd
brngs to use all of the accessory muscles of suspiratios
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Just as 1n true asthma the dysprea 1s ordinanly expiratory
The chest becomes hyperresonant and squeaking rales and
tracheal rhonchi become audible The patient becomes pale
and breaks mto a cold sweat As the attack continues some
cyanosis becomes evident 1n the face and extremities Pam
may or may not accompany the attack 1t 1s not an essential
feature When 1t occurs 1t cannot be distinguished from the
pam of angma pectoris Quite constant even m the bsence
of pam are tremendous anuety and fear of unpendimg death
The pulse 1s rapid and the blood pressure usually greatly in
creased 1 have not uncommonly seen figures of from 225 to
300 mm Hg systolic There may be myoluntary urmation and
defecation The attack usually lasts from five to 30 minutes
and subsides almost as suddenly as it begins Toward the
end of the attach the patient may cough up some blaod
staned mucus Pulmonary edema 1s not characteristic of
these attachs but may supervene toward the end of prolonged
severe seizures After the attack the breathmg pulse rate
and blood pressure return to their onigmal figures and the
patient completely exhausted smks back on his pillows and
often falls asleep

The cause and nature of cardiac asthma or paroxysmal
dyspnea have been much discussed during the past one hun
dred years but we are still far from a complete answer
Hope 2 wnting m 1832 was the first clearly to distingwish the
form of paroxysmal dyspnea that we have been discussing
and to pomt out that 1t occurred particularly with hvper
trophy and dilatation of the heart and aortic disease that 1t
was assoctated with little expectoration and that ats incidence
was chiefly nocturnal It was Traube® who estabhshed the

llope James A Treatise on the Discases of the Heart and Great \ essels
(London 1832) p 845
3Traabe L Bemerkungen

uber das Asthma cardiale ™ Gesammelte
Schriften (Berln 1873) Vol II1
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teaching which stll prevails that the asthmate attack s
crused by sudden faslure of the left ventncle with resultant
acute congestion of the fungs
Much of the Fick of clarity that presails 1 due to a con
fusion of different forms of severe dyspner The dyspnea
seen m mtral diserse with acute edema of the lungs and
signs of general venous stasis 15 quite different from the
pworvysmil form occumnng m aortic disease In the latter
all of the classic signs of congests e heart fadure are absent
The parovismal dyspnea accompanying coronary disease
while resembling much more closely the form of cardiae
asthm+ that we vre discussing differs m that signs of con
gestnve heart failure quickly supervene and the blood pres
sure falls An explanation of the parovysmal dyspnea that 55
so0 charactenstic m certamn cases of marked left ventncular
enlargement 1s by no means simple Certunly some reftex
mechanisms must be mbmateh concerned with the genesis
of these attacks for they come and go too suddenl to be ex
plamed soleh on the basis of acute farture of the left s entricle
Wassermann* endeavored to reconcile all of these con
fiicting elements 1nto a theory of cardiac asthma The typeal
attach oeenrnmg domng sleep 1s favored in sts deselopment
by the physiologieal changes that accompany sleep There 35
a preponderant vagus action the heart slows there is lessened
owgen consumption with superfiond respiration and = poorer
aeration of the lungs Vany refleves are abohshed and the
hreshold of respanse of the medullary centers 16 rased Thus
considerable anoxerma may develop hefore the usuat com
pensators adj ts are made Suddenl when 1t reaches
a certan degree all of the reflex mechamsms of defense seem
to be actnated and mam of the medullany centers respond

TWassermann §  Neus Ainuele Gessol tspunkte .ue Lebre tom Asthms
cardiale {Berhn VUrban & Schwarzenberg 19.6)
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There appear the sudden violent respiratory movements the
bronchs are constricted throngh vagus action the blood pres
sure 15 elevated the pulse rate accelerated the shin vessels
constricted There may be moluntary unination or defeca
tion The drug that gives greatest relief 1s not a cardiac stm
ulant but a depressant of the nervous system—morphme As
the attack contmues the mecreased blood flow the excessive
nspiratory suction on the blood 1 the large vems together
with the relative mitral msufficiency that 1s usually present
cause an overfilling of the pulmonary vemns which may result
m pulmonary edema An analogous mechamsm prevails
the dirnal attacks but here the part played by failure of
the left ventricle 1s greater so that the added depressing
effect of sleep 1s not essentinl to imtiate an attack From this
1t follows that dwrnal attacks offer a graver prognosis than
do nocturnal ones

The appearance of paroxysmal dyspnea m a pattent with
svphilitic aortitis 15 always of serious import It betokens 1
precartous state of the circulation Patients may contmue for
months with these attacks and with a fur degree of comfort
between paroxysms but usunlly congestis ¢ heart failure soon
supervenes 1f death does not occur 1n the attack iself

Pamn oceurs as an early symptom m two thirds of the cases
of syphilibic aortic msufficiency At times there 15 a constant
dull pamn under the upper portion of the sternum frequently
aggravated by evertion More commonly the pamn has the
character of true angma pectons It may oceur dunng attacks
of paroxysmal dyspnea or 1t may be assocated with a rapid
pulse rate and a nse m blood pressure The occurrence of
pam m these patients almost mnvanably pomts to encroach
ment of the syphilitic process on the mouths of the coronary
arteries i the sinuses of Valsalva These syndromes of pan
therefore will be discussed mn greater detul in the para
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graphs on coronnyy disease s 1 compheation of syphiitic
aoiitis  Aortie wsufficency wd the eoronary syndrome
are frequently ssocated

Syphihitic 1 olvement of the aortic valves gises rise to the
most classic picture of free wortic msufficiency There 1s no
need to enter 1nto the full details of the symptomatology and
physical signs 1t 15 often impossible to differentiate syphilitic
from other forms of 1ortic msufficiency by the physical sigas
alone Charactenstically there we great enlargement of the
feft ventucle a lond gushing distolic murmur to the left of
the sternum or at the apex nd a marked Cornigan pulse with
all of the penpheral vascular signs The pulse tricing of the
subelavian artery has 1 sharp peak and never shows the ant
crotic changes or the broademing of the peak often seen m
thewmatie or ntherosclerotie nortic msufficiency The rewson
for this 1s that aortic stenosts even of mild degree which i
56 common i the latter two conditions 15 never encountered
w sy phihtic aortie myuficiency

Hypertension with elevation of botlt systolic 1nd diastohie
pressures occursn about 15 per cent of the cases Thueseen
figures as lugh as 260 mm Hg systolic and 120 diwstohe In
such c1ses granular hidnevs are found 2t qutopsy  The hvper
tension adds to the load on the left ventncle hastens onset of
heart falure and favors the occurrence of prrovismal
dyspre

Fever 15 a not uncommon feature of syphilitic aortitis and
may provohe suspicion of wm active theumatic or bactenal
mfection The differenbation may be difficult pnmmhrls m
view of the fact that moderate spleme enlarg 15 found
m many patients wath syplulitic aortitss

Subacute bactenal endocarditis my anse from the en
grafting of Streptocoecus vindans on the sy philitie Jesions
Itusaptio take a rather virulent form and lead to early death
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It can be recogmized by the many embol ph pete
chiae red blood cells 1n the urme mfarets of the spleen,
kidneys or bram and by blood culture Recogmtion of this
complication 1n a patient with known syphilitic aortitis offers
no difficulies 1t 1s more difficult when one sees for the first
time a patient with mantfest subacute bactenal endocarditis
and an aortic lesion to determme whether syphilitic aortic
msufficiency forms the original basts of the mnfection A care
ful survey of all of the etiological and climeal features of th
case will usually lead to the correct diagnosis -
Once syphihitic aortic sufficiency has become clhimcally
manifest the progress of the disease 1s as a rule rapid In
general the more recent the syphihtic infection before the
onset of cardiac symptoms the more rapid the development
of cardiac failure The cases associated with tabes dorsalis
are frequently mdolent and asymptomatic and may go on for
years Indeed m them the lesion 15 often discovered acer
dentally 1n the course of a routine exammation The average
time between the onset of symptoms of syphilitic aortic 1n
sufficiency and death 1s given as about one vear This figure
1s based on hospital expenence It seems probable that m
patients seen 1n private practice who can take better care of
themselves the average duration of hfe 1s much longer The
progress of the disease 1s marked by the development of signs
of congestive heart failure All of the chambers of the heart
become greatly enlarged and the heart becomes progressively
more and more msufficient Congestion of the lungs and liver
and peripheral edema set n At ths stage the heart does not
respond to cardiac shimulants Auricular fibnllation however
rarely develops This feature 15 important m differentrating
syphilitic from other forms of aortic disease The presence of
auncular fibnllttion even when the Wassermann reaction 1s
posttive should arouse susp of wnother etiological factor
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Psychoses are common 1n the later stages of decompensa
tion As Head has ponted out they occur snore frequently
m rorte disease than m any other form of cardiac defect but
they are not relied to syplubtic ~ffection of the bramn
Hallueinitions of vision and of hewrmg and 4 sense of ety
appew These are followed by parancid delusions which mry
ciuse great motor excitement and restlessness The appear
ance of 2 psychosis usually mdicntes n early lethal outcome

Death results from progressie heart falure 1 about half
of the cases of syphihtic aortic msufficiency  Sudden unex
pected death 1s wnother common mode of terminttion and 15
pecabarly charactenstic of this vabvular lesion These sudden
deaths are frequently duc to coronary thrombosis but often
At Autopsy no nnatomecal cause of death may be ascestuned
One then predicntes the onset of ventrieular fibrillation Not
« few of these patients die of some ntercurrent disease of
of some complcation such as embolism

Drignosis The recogmtion of the syplulttic ongm of 2
given case of aortic msufficiency 15 not always smple The
first and most 1mportant criterion 15 the establishment of the
fact thrt the nortic valve s the only one diseased for syphilis
n contradistinetion to rheumatie and atherosclerotic pro¢
esses attacks none of the other valves of the heart A lustory
of syphihs and the absence of past rheumatic nfection are
mmportant The age of the patient 1s a valuable gude Aotlie
msufficiency sn ndivduals below the age of 80 15 usuilly
rheematic s those between the ages of 30 and 60 st 1s fre
quently syphiliie m those over 601t 1s usualhy atherosclerotic
i ongm This rough rule apphes m Jatitudes i which rhet
matic fever 1s prevadont Futher south where rheumatic 7
fection s rare relatinch more eases of rortie insufficiency are
of sn)'h\!mc ongin A posttne Wassermann reaction assists
m the dignoss but from 10 to 20 per cent of persons with
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syphilitic aortic msufficiency give negative reactions and pos
1tive reactions are not uncommon 1n mdividuals with heart
disease and with syphilis which has not localized 1n the aorta
Syphilttic ivolvement of the central nervous system or of
some other organ n the body may determine the dragnosis
Still more helpful 1s the presence of an aneury sm of the aorta
Aortic dilatation alone ean rarely be used as a differential
feature for m both rheumatic and atherosclerotic aortic 1n
sufficiency dilatation of considerable degree 1s common
Paroxysmal dyspnez2 and angnal pain while not pathog
nomomi¢ occur much more frequently in the syphiliic forms
of this valvular defect Syphilihc aortic msufhciency never
leads to aortic stenosis so that the presence of any signs
ponting to aortic stenosts excludes svphulis as an chologic
factor Similarly wuncular fibnllation occurs so rarely in the
syphiliic valvular defect that mn 1ts presence the dragnosis
should be made with great caution

Coronary artery disease ~The syphilitic process i the
aorta frequently encroaches on the onfices of the coronary
artertes in the sinuses of Valsalva although the artenes them
selves are rarely mvolved This narrowing of the mouths of
the coronary vessels restricts the flow of blood through them
and gnes nse to the syndrome of angna pectonis Such
coronary myvolvement m1y occur mn sumple syphilitic aortitis
but 15 more common when the process has also extended to
the aortic valves

Pain occurnng n patients with sy philitic aortttis 15 almost
mvanably due to narrowing of the coronary onfices The
pamn does not differ from that encountered i the ordmary
forms of angina pectons but 15 more often associated with
marked vasomotor reactions and more commonly 15 situated
under the manubrium than under the midsternum At first
there may be just the usual substernal pain on effort wath or
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without rachation to the left shoulder and arm In the classic
form of angm peetonts the patient 15 mmobile durmg the
attack and there 1s no chnge of pulse rate blood pressure o
resprration In many patients with syphilitic aortitis the angt
01l attachs are characterized by flushing of the face, mathed
acceleration of the heart nse i blood pressure, mcrease m
the respiratory rate and motor restlessness Such attachs are
seen s well 1n certain patients with hypertension and with
rheumatic aortic msufficiency It has been suggested that
such attachs wre caused not by coronry artery disease but by
= reflex ansig from the diseased aorta These attacks should
be differentiated from the more usual anginal attack A num
ber of such cases of ingma have been described which at
autopsy showed no disease of the coronary artenes either
along their course or at thewr mouths Ohservations by Lewss
support the view that m such attacks there 1s an ictual
spasm of the coronary artenes ssocrated with a generahzed
yasoconstriction

The angmnal attacks are often but by no means 1 nably
associated with sexzures of pirovssmal dyspnen

The dragnosis of coronany disease m patients with svphs
htic aorbitis 15 alw1ys suggested by the oceurrence of angma
peetons Further evidence may be found by electrocwdio
graphic exunmation Abnormalties n the T wwne e the
most frequent finding Juster and Pardee from 1 study of
autapsy matenal found that such abnorm 1l T waves are due
to encrorchment on the lumen of the coronary ortfices by the
syphilitic disease wn the sinuses of Valsaha Such electrocar
dhographic changes were found 1 85 per cent of patients
with syplulitic aortie msufficiency and mn only 88 per cent
of those with uncomplieated sypluhitic aortitis The T wave
mas show the typienl “coronary  form

The prognosis 1s abvays grave m patients with svpinhitic
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aortic msufficiency and angma pectorss Sudden death 15
common

TREATMENT

The only hope of curmg syphilitic aortitis lies m treating
the patient m the earhest stages of the disease while the
pathological process 1s still confined to the aorta proper But
even with more advanced lesions treatment mtelhgently car
ried out often leads to prolongation of hfe and relief from
symptoms Carelessly given 1t may hasten death or increase
mvaldity

A danger of antisyplihtic therapy lies n the Hercheimer
reaction a transient mflammatory response m the local lesion
of the heart or aorta which may lead to sudden death or acute
congestive heart fallure Rapid scarnng of a gummatous lesion
may mduce rapid mncrease of the anatomical deformty m the
heart Sudden death may follow directly on the admimistra
tion of arsphenamme due presumably to ventricular fibrilla
tion Many cases are on record of patients who had never had
congestive heart failure who developed dyspnea orthopnea
congested liver and edema directly following mjudicious
specific therapy Agan an aortic aneurysm may rupture
within 24 hours of an mjection More rarely pre eusting
murmurs may become harsher or a fresh aortic diastolic
murmur may develop during the course of treatment In these
cases the scar accompanying healing increases the deformity
of the valve

A growmg appreciation of the complications that may
follow antisyphilitic therapy with a more hopeful outlook 1
regard to the results that may be aclieved has led in recent
years to a safer conservatnve plan of treatment which
expert hands has given good results

Certamn patients with syphilitic aortstis are best left un
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treated These are patients without symptoms usually mdt
viduals 65 years o1 older often with neurosy philis «s well m
whom the cardiovascular Jesion has been discovered aca
dentally In them the proguosis even if they are left alone
35 fair and treatment may m some way disturb the balance
between the activity of the spirochetes nd the e of
the body and lead to rapid progress of the lesion The Was
sermann reactron of the blood 15 no gmde to treatment More
over as Moore has pomted out clinical and pathological
progress of the lesion may occur n the presence of 1t negative
Whassermann reaction of the blood

In all cases speefic treatment should be delayed untl
signs of crculatory farlure and the subjecttse symptoms of
pam or paroxysmal dyspnen have been largely reheved by
general medical treatment Tlus includes bed rest hmitahon
of fmds wd salt and the admmstration of digitabs and
drrettes

When the symptoms of cardrie fulure have been con
trolled antisy phihtic therapy may be carefully stituted
It 1s best to begin with the wtramuscular mjection of bismuth
mol 01Gm every four to five days If this 1s well tolerated
the dose 15 mereased to 02 Gm after five mjections and this
s gnen once 2 week Potasstum or sodim 1ochde 1s gnen by
mouth at the same time as the bismuth 1 a dosage of 1 Gm
three tumes a day ncreasing rapidly to 4 Gm three tumes 3
day This trextment with bismuth and 1odides 1s contnued
for 12 weeks If the patient has not recosered 1 satisfacton
cardiac reserve no arsemeal 15 gnen but the same conrse of
treatment 15 repeated after 1 rest persod of about two months
I there 13 no cardhae embarrassment the bismuth mjcetion 1§
followed by a course of neoirsphenamme  Arsphenamine
stself should mot be used for 1t more readsly produces un
toward reactrons The wntial dose of nearrsphenamne 1
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01 Gm and thus 1s cautiously mcreased at weekly mtervals
until a mavimum dosage of from 03 to 04 Gm 15 reached
Twelve mjections are given Then the course of bismuth and
10dides 1s resumed to be followed agan by neoarsphenamine
Mapharsen 15 less toxic than neoarsphenamine and may be
used 1 1ts place The mitial dose 1s 002 Gm It should be
gradually mcreased to a mramum of 004 Gm Ideally,
treatment should be contmuous for at least two years and
even after this penod has elapsed it should be contmued at
mtervals as long as the patient Iives Mercury jections may
be substituted for bismuth if desired

Penicillin will probably displace the arsenicals i the near
future but the effective dosage and course of treatment have
not yet been worked out Adequate treatment probably re
qures 80 000 umts every three hours day and mght for 7%
dys This should be preceded by a course of bismuth

Untreated patients with syphilis of the aorta die on the av
erage 1n 12 to 24 months after the onset of symptoms Moore
m an exhawstive study of 169 patients showed that i well
treated patients the average duration of life can be extended
to about six years Many of these patients are relieved of pain
and dyspnea remam free from cardiac symptoms and resume
worh

The treatment of paroxysmal dyspnea and of angmna
pectors due to syphilitic aortitss 15 the same as that outlmed
for patients m whom these syndromes result from coronary
artery disease

In patients n whom severe angnal serzures persist n spite
of all therapy paravertebral nerve block wath aleghol 1s very
useful and often gnes complete relief The same procedure
may be used in patients 1 whom pressure or erosion of a
large aneurysm cuses much pain The gangha to be mjected
are deterrmned by the distubution of the pun
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In rare cases of saccular aortic aneurysms the attempt mas
be made to cause a clot to form mn the wmeurysmal sac by
mserting many yards of fine wire into the sac and passing &
galvame current through the wire Tlus method or ane of
its vanations has been employed with varymg success by
many surgeons® It can be used only m saccular meurysms
with a small communication with the wortr At best this
treatment results 1 complete closure and fibrosis of the
aneurysmal sac but failures are more frequent than sue
cesses and compheations such as embolism hemorrhage or
wfection are not tncommon The many other methods that
have been employed to obliterate the aneurysmal sac are
stll fess successful

sFinney J M T “\vimng of Otherwise Ynaperable Aneurysms " Am.
] Sumg 53 661 1912



Chapter Exght

DISEASES OF THE CARDIOVASCULAR SYSTEM—
VALYULAR DISEASE AND IRREGULARITIES

ALTHOUGH coronary artery disease and hypertension are
responsible for the majonty of cases of heart disease i per
sons past the age of 50 vabvular heart disease 1s by no means
uncommon Syphulitic heart disease which leads to aortic m
has been d d m Chapter 7 It accounts for
about 10 per cent of all cases of heart disease m adults but
a somew hat lower percentage m the older age periods
Although 1} 1c fever and rh 1c valvular disease
are preemmently conditions encountered mn the young many
cases are seen 1 older persons As a rule rheumatic fever
with consequent damage to the heart valves attacks persons
under the age of 20 The majonty of these die of rheumatic
remnfection or of the mechanical effects of thewr valvular de
fects before they reach their fortieth year Some 10 per cent
of those who contract rheumatic heart disease in their youth
survive to the age of 50 These are persons who have had 2
relatively mild mnfection wath few or no recurrences and with
Iittle mechamical handicap to the heart Among older persons
with rheumatic valvular disease there are also those who
contracted therr mmtal rheumatic infection at a more ad
vanced 1ge—mn the fourth or fifth decade Rarely the imitr1l

193
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rheumabic mfection oceurs fter the age of 50 Rheumatic
valvular disease accurs but 1o tmusual after the age of 60
In most of these cases the vahvular deformity and the result
mg mechameal handicap to the heart are not exireme and the
lesion 15 nonprogressive or very slowhy progressne so that
significant sy mptoms do not dev elop for many vears Oftenm
Iater hfe m atherosclerotic process with caletheation is super
unposed on the valve scarred by the ancient theumtic 1n
fecton and it 15 this secondary atherosclerosis that bt
further damaging the valve leads to heart fadure Even m
elderly persons rheumatic remfection occurs and many
mstances of heart fasdure m older persons with rtheumatic
valvolar disease are due to acute or subacute rheumatic
carditis Rheumatic valvular disease myy affect the putral or
aortic valves or both In the aged tncuspid disease s untt
sual With mutral diserse aurscular fibrillation 15 common

Artenosclerotic valvulw disease oceurs after the age of 60
It imolves the aortic valve more often than the mitra

AiTRAL STENOSIS

Matzal stcnosis 1s not uncommon betwcen the a,es of 30
and 60 About 20 per cent of all cuses of mutral stenosis e
encountered 1n persons past the age of 50 Most of these are
rheumatic 1 origin and 1n some the lesion dates to 9 sohtary
mld theumatic mfection 1 childhood I saw a man of
whose mtral lesion was due to 1 soltary attack of poh
arthntis at the age of 7 After the age of 60 one encounters
occasional cases of arterosclerotic mutral stenosss The keston
1n these cascs 1s a nodular calesficrtion of the fibrous auncule
ventricular ring which narrous the auncaloventriculy ont
fice but to a less degree than daes the typieal endocasditic
form of mitral stenosis The muteal leflets are thichened and
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sclerotic but not fused The calaified ring may be visualized
by fluoroscopie study of the heart if the observer 1s well
accommodated The consequences of mutral stenosis m
elderly persons are identical with those m the young Furst
there 15 enlargement of the left aurcle and nght ventrcle
followed later by left ventricular enlargement Eventually
heart failure results Auricular fibnllation 1s a common com
pheation Hypertension occurs 1n fully one half of all persons
with mtral stenosis past the age of 50 The cause for tlus
association 1s not clear Embolism to the cerebral renal or
penipheral arteries 1s common The embolus arises from a
thrombus in the left aunicle

AORTIC INSUFFICIENCY

Aortic msufficiency when 1t 1s associated with mitral steno
s1s 15 due to theumatic infection Solitary aortic msufficiency
m older persons may be due to syphilis to arteriosclerosis or
to a functional dilatation of the aortic ing This last cond
tion anses only with marked hypertension or with grave
anemma After the age of 60 arteriosclerosis 1s the most com
mon cause of aortic valvular disease Syphilitic aortic disease
has been discussed n Chapter 7 The diagnosis of rheu
matic aortic msufficrency depends on a history of rheumatism
and on associated mtral disease Arteriosclerotic aortic 1n
sufficiency 1s diagnosed by ehmimating other possible causes
of the lesion If there 15 associated aortic stenosis syphults can
be safely excluded Traumatic rupture of a semilunar cusp
15 a rare cause of aortic msufficiency and occurs only 1 a
valve prevjously weakened by discase Aortic msufficiency
15 followed by marked enlargement of the left ventricle and
eventually by left ventnieular falure The theumatic and
syphilitic cases show the usual peripheral manmifestations of



Fic 14 ~Chrome rheumatic valvular disease with aortic insufficiency
Note great enlargement of the heart especually of the left ventricle
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aortic insufficiency water hammer pulse high pulse pressure
and so called capillary pulse Artertosclerotic aortic msuffi
ciency and functional aortic msufficiency are less apt to ex
Tubit these changes m the peripheril errculation Aortic
sufficiency due to atherosclerosts adds httle to the gravity of
the underlying disease and does not apprectably alter the
chnical picture These patients are usually suffermg from
artenial hy pertension or from atherosclerosis of the aorta and
their future depends more on the progress of these conditions

AORTIC STENOSIS

Calcareous aortic stenosis may result from caleareous de
posits 1n an old rheumatic valvular lesion or it may anse as a
primary artenosclerotic process RE 1c aortic 18
usually associated with a mitral lesion there 15 often hustory
of ancient rhenmatic infection Artersosclerotic aortic stenosis
occurs m persons past 60 and chiefly 1n males 1t 1s a sohtary
valve lesion and there 1s no lustory of antecedent rheumatic
mfection Aortic stenosis does not result from syphilitic
infection

The physical signs of rheumatic and arteniosclerotic aortic
stenosis are 1dentical A rough systolic murmur usually ac
compamed by a systolic thill 1s heard and felt at the aortic
area In the presence of heart failure the murmur may be
come soft and famnt and the thnll may disappear Aortic
stenosis presents symptoms different from those of other
valvular lesions The syndrome of angma pectons 1s common
It 35 caused not by disease of the coronary artenes but by
narrowing of the aortic valvular openmng itself which 1mpairs
the blood supply to both coronary artentes snmultnneousl)
The presence of aortic stenosis should be suspected when a
patient who for vears hs had a heart murmur or a valvular
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lesion subsequently develops angma pectorss Sudden heart
farlure 1 these patients induces eoronary wsuffictency and 15
often followed by symptoms simulating coronary thrombosis
Parbal and complete heart block are also often assocrated
with caleareous aortic stenosis These are ciused by evien
sion of the calafic process mto the ventneular septum with
mvalement of the aunculosentrienlar bundle Sudden syn
cope 15 common n patients with aortic stenosis and death
often comes mstant 1y and unepectedly The diagnosis
of calcareous aortic stenosis can m a large number of 1
stances be confirmed by visuahzng the calafied nortic
ring fluoroscepieally when the observers eyes hue been
fullv accommodated

Treatment of patients wath chrome vahuhr disease does
not differ from that of other patients with heart disease The
patient should heep hus actvities vathin the ringe set by Ins
cardiac reserve and ths 1s usually signalized by the appear
ance of dyspnea when he overtaxes hunself Digtalis 1s gnen
only when there 1s heart fadure With the onset of heart fail
ure the patient should be put to bed and treated by the usual
measures Even m older persons wsth sheumatic vahular
disease heart farlure may be mduced by rheumatie casdus
accompanyng 1 theumatic remfection Arthntis 1s rare and
the temperature does not range high so the mfection 35 diff
cult to recogmize Its presence may be suspected when the
patient does not respond to trextment

CARDIAC IRREGULARETIES

Extrasystoles or premature beats are very common 11
older ndnidunls they are usunlly ventreular m ongm They
may oceur i hearts that are otherwise normal or may appeyr
11 hearts that ase discased As a rule they are of no cliniea
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sigmficance They may result from tobacco coffee or digitalis
mtoucation

Therr sudden appearance accompanymng an acute infec
tious disease such as pneumoma or erysipelas gives evidence
that the heart has bren damaged by the touns or virus of the
disease Auncular extrasystoles mn patients with great cardrac
enlargement are usually forerunners of auncular fibnillation
Numerous citrasystoles occurring 1 patients with arten
osclerosts of the coronary arteries particularly when assoer
ated with anginal attacks usually mdicate @ progressne
vascular lesion Short runs of extrasystoles or multifocal
extrasystoles 1n such patients at times may act as 2 tngger
mechamsm mtiating ventnicular fibnillation which s fol
lowed by sudden death

Extrasystoles as such require no treatment unless they
disturb the patient or unless there 1s reason to fear the
development of ventricular tachycardia or fibnllation It 15
the underlying heart condition that determmes the treatment
In the absence of demonstrable heart disease extrasystoles
may be 1gnored If 1t 1s desirable to stop the rregulanty this
can usually be achieved by giving qumidine sulfate mn doses
of 3 gr three or four imes a day At times digitahs 1% gr
twice a day may succeed when quimdme fails

Aunictlar fibrillation occurs 1n older patients as 1t does i
the young m long standing heart disease with considerable
cardiac enlargement particularly enlargement of the left
auncle It 1s seen 1n patients with theumatie hvpertensive or
artenosclerotic heart disease Aurtcular fibnilation may ap
pear suddenly as a comphication of cardiac infarction In such
cases there 1s often a spontaneous return to smus thythm As
i younger patients aurntcular fibnlltion occurs with hvper
thyroidism ‘and 1 elderly persons 1t may be the presenting
sign of the thyroid disorder Fmally there are cases in which
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aurteular fibrillation 1s the sole evidence of cardiac abnormal
ity Itas not uncommon 1n older persons and has been called
artenosclerotic auncular fibnllation It 15 doubtful whether
ths destgnation 1s correct for there may be no gross evidence
of arterioscleros:s and the condinon 15 also encountered mn
younger indriduals In the elderly aurcular fibrillation
without demonstrable associated heart disease causes little
disturbance The ventricular rate 15 usually slow and there
1s little dvspnea or heart fallure In atself 1t does not shorten
Lfe nor does 1t greatly impair the efficiency of the individual
The treatment of auricular fibrillation 15 the treatment of
the underlying heart condition Digitalis should always be
gwen m dosage sufficient to slow the ventricular rate to be
tween 70 and 80 and to keep 1t at that level When the heart
rate 1s rapsd and there 1s much dyspnea and congestive fail
ure large doses may be grven at first 4 cat umts twice 1 day
for two days After this the dose should be adjusted to meet
the needs of the patient Usually 1 or 2 cat umts daily 1s the
m dose The medtcatton must be continued indefi
mitely as long as the wregulanty persists In elderly persons
the heart rate can be controlled by small doses of the drug
Often 1 cat umt every day or every other day 1s sufficient
Heart block complete or partial m elderly individuals 15
due almost mvanably to myocardial fibrosis consequent to
coronary artery disease Sudden development of heart block
15 often associated with mfarction of the posterior wall of the
left ventncle for with this lesion the blood supply to the
aurtculoventnicular node may be affected Such heart block
may be permanent or may recede mn a few days Treatment
15 that of the underlyng heart condition In the presence of
partial heart block digitalis should be used with great cau
tion or not at all It may convert partial into complete block
In the p of plete bloch digitalis may be used
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freely to combat hewt fadure At times attacks of Stohes
Adams syncope occur mn these patients There 1s sudden
cessation of the heart sounds the patient becomes uncon
scrous and may have a convulsive sexzure After penods of
time varymng from five to 60 seconds the heart resumes 1ts
beating and consciousness returns The Stokes Adams svn
drome 1 some cases 15 due to ventricular standstill and m
others to transient ventncular fibrillation It 15 smportant to
try to differentiate between the two by tahing an electrocar
diogram during the attach If there 1s transient ventrseular
fibrillation the adminstration of quinidine sulfate, 3 to 5 gr
every four hours, should stop the seizures In these cases
adrenalin 1s dangerous for 1t mry mduce or fayor sentricular
fibnllation If the attack s due to ventncular standstilt
quinidine 15 useless Hy podermse myection of adreashn §to
10 mynums, usually arrests the attach The dosage should be
contmued at appropnate mtervals depending on the fre
quency of the attacks Ephednne hydrochlonde % gr four
times a day 15 often effectune If these drugs fail, one may
barsum chlonde % gr three times a day With careful treat
ment the attacks of syncope can often be controlled Often
the attacks are imtiated by acute myocardial damage and if
the patient ean be tided over the acute period complte
Tecovery mﬂ) ensuc

Bacrraran Dapocarpimis

Bactenial endocarditis, bath the acute and the subacute
form 15 encountered with sufficient frequency among older
persons to oblige the pihvsician to suspect its presence 18
every case of obscure fever Approvumately 10 per cent of
“TZeman F D and Siegal S “Acute Bactensal Endrcasditis In the Aged™
Am Heart] 20 597 1943 Zeman F D “Sub acute Bactenal Trdocardits
mthe Aged 1bid p 631 1917



VALVULAR DISEASC—-CARDIAC IRREGULARITIES 205

all cases of subacute bactenal endocarditis occur m patients
over age 50

Acute bacteral endocardifis 1s mduced by one of the
pyogenic bacteria that gans admission to the blood stream
through some suppurative focus such asapneumoma abreak
mg down an d ludney or d or a
carbuncle of the shin The presence of diabetes often accel
erates such mfection and the existence of a heart vale
damaged by an ancient theumatic infection favors the lodg
ment of bacteria Vegetations may develop on healthy valves
The pneumococcus 1s one of the organisms most frequently
encountered m acute bacterial endocarditis i older persons
Asarule the pnmary infection in the lungs lidneys or else
where domnates the chnical picture and the diagnosis 1s
overloohed Exammnation of the heart may reveal only a
systohc murmur the sigmficance of which 1s difficult to
evaluate m older persons Petechiae or other embol or an
enlurged spleen mav suggest the presence of endocarditis
The diagnosis will be made only 1f blood cultures are made
1 the presence of sepsis particularly when associated with
chills Positive results of a blood culture usually mdicate
bactenal endocarditis

Tntensnve administration of pemallin as outhned 1n the
following section on subacute bactenal endocarditis offers
some hope of cure At the same time attempts should be
made to drumn or eliminate the primarv focus of infection

Sub bacterial endocarditis 1s caused by mfection with
Strep vindans ent 1s or H hilus influen
zae With rare exceptions these organisms induce inflamma
tory vegetations only on valves damaged by previous disease
Even m elderly persons the most common antecedent lesion
1s theumatic valvular disease although nfection may occur
on syphilitic or arteniosclerotic valves and in rare cases on a
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congemtal anomah with which the pattent has surined to
an advwced age The chincal preture commonly resembles
that seen 1 younger persons A patrent wath a valvular defect
has fever possibly chills embohic phenomena such as pe
techre red blood cells i the urine nfarcts of the spleen hud
nev or bram enlargement of the spleen clubbmg of the
fingers Blood culture revenls the infecting orgamsm In such
tupieal cases the dugnosis 1s simple 1f the chinseran will reeall
that the disease ocenrs m older persons The chinseal picture
may be more obscure Low grade fever may be the onh
presenting sign Murmurs m old people are always difficult
of interpretation and are too apt to be dismussed as besng
ke to artenosclerosis of the valves Heart farlure may over
shadow the other sumptomatology  Only a postne blood
culture mahes the duagnoss defimtive I the blood culture
at first 15 negatne 1t should be repeated several tumes for
often the orgamsm grow s with diffieulty on artifictal medums

Healed subacute bactenal endocarditis 2 condition
which there have ben spontaneous healing and stenhzation
of the vahoular segetations presents a different chnal pie
ture The patient has 2 darkly pigmented skin there may ot
may not be fever with oceasiond emboh There are spleno
megals  renal it s wath wotemn and prog ¢
anemia Blood cultures remain negatne

Treatment With pemaillin some 75 per cent of patents
with subacute bactenal endocardstss can he cured of theit
mfection Some die of embolism ar heart fadure Dosage of
the drug should be carefulls planmed for msufficent spatsal
dosage may make the mfecting orgamsm resistant to pen
setltin and so provent a cure madequate total dosage tem
poranh arrests the mfection but permats a recurrence B hen
treatment 15 stopped The first step s to determne the degree
of resistance to pemeiihin of the miseting orgamsm The dos
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age 15 adjusted to the coefficient of resistance as set forth
n Table &

TABLE 5 —Doske oF PENICILLIN FOR ORCANISMS WITHL V4RYING
COEFFICIENTS OF REsISTANCE®

Dox v CavemnT T o%
Ccer1 wTOF IN RAMUSC L R 70 ACHIE Ep
R Eor INjECTI N wWUNT C©
Oncan Ev ¥3Hs Buoon 8 »u t
1 15 000 05
248 25000 10
4-5 50 000 20
5-10 100 000 60
10-20 200 000 1o
20-80 300 000 160

FomG be TE t1 P trtonofPen din nt F £ Inf ot JADMA
130 761 1946

It s well to give additional doses of from 50 000 to 100 000
units twice a day The whole purpose 1s to mamntam blood
levels of pemeillm that will destroy the mfecting orgmism
Such large doses bring about peaks of high penieillin blood
levels Intramuscular administration 15 more effective than
intray enous mjection Treitment should be continued for at
least four weeks Usually the fever and the active symptoms
are controlled within a few days but prolonged treatment 1s
essent1al to make certam 1 permanent cure

Orgamsms that are more than 30 times ns resistant as the
standard stram of stiphylococeus rarely can be elimmated
by treatment with pemalln In such cases streptomy cin may
be successful I have seen severl prtients with hghly re
sistant enterococeus nfection cured with streptomycm



Chapter Nine

DISEASES OF THE CARDIOVASCULAR SYSTEM-—
GENERAL MAMAGEMENT

THE TREATMENT of the patient wath 1 disewed heart ss
not 1 sunple matter It mvohves more than knowing when
and how o admimster dhmtahs It demands first of all an
and plete etological phy stological and anatom
scal diaguosis It calls for understanding and patience to
grasp the pttients mam problems and to help him rendjust
Tus whale hfe to the functionnl eapacity of Ins damaged heart
It predicates a comprehension of the wmque relationshup
between heart wd psyche through the witermediation of the
vegetatne neryous system Finally 1t demands an unwaver
g farth m the efficacy of treatment and 1n the astounding
recuperative power of the heart So often by callng on s
Inst ounce of reserve does the fatling heast e establish the
curculition and give the patient a fresh hiold on hfe that there
15 hardly ever justification for the verdset “This case 15 hiope
less The admssion of defeat encournges defeat
We shall fizst discuss the management of patients with 4
rested or slowly progressing heart lestons that do not hmtt
plusical activity or 2t most gne ise to shght symptoms o7
greater achvzty
The patient should be told that he has 4 cardine abnor

208
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mality but Ie must be mide to understand that the Jesion
does not endanger Ife that 1t merely calls for reasonable
caution The heart 15 quite 1ble to meet the demands made
by the ordinary exgencies of hfe but has not the reserve
power to withstand greater and extraordmary druns upon
its strength In perfect health the heart can take care of ll
the needs of the body In the presence of a damaged heart
body actvity should be adapted to the cirdiac cipacity m
deed should be hept at a level 2 bit below that capacity The
measure of the strength of the heart 1s its response to effort
Heart stramn 15 signilized by the subjective symptoms of
dyspnea palpitation and precordial pan The amount of
effort required to provoke these symptoms 15 1 gage of
cardiac reserve power

But dvspnea palpitation and precordtal pam may occur
also with functional neurogemc disturbances of the cireuly
tion obesity or severe anerma To be mdicative of early heart
failure these symptoms must be associated with a carduac le
ston capable of pravoking them or with physiological disturb
ances of the heart such as alterations n rate or rhythm When
a neurogeme cardiovasculir disturbance 1s supenmposed
upon an organic lesion the nterpretation of the symptoms
may be difficult Women with hy pertension often complain
of hot flushes vertigo rapid palprtation dyspnea and sticking
precordial pan determined by a neurogenic disorder

In such patients the symptoms are out of all proportion
their mtensity to the anatormical changes in the heart Were
they determined by heart fulure one would find a large
dilated heart distended nech vems cyanosis and congestion
of the lungs or liver Instead the heart 1s small and there
s no venous congestion The symptoms must always be
correlated with the heart lesion In patients with psycho
neurotic disturbances mamfesting themselves 1n a cardio
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vasculw symptomatology, the erroneous dignosis of heart
falure nd the restrictions and treatment consequent theseon
mayv do mncalculable harm

Thus the first task of the physician 1s to enlist the patients
ud 1 working out hus exercise tolcrance This is best achicved
by studyng hus response to Ins regular duly mode of hic If
the pitient can carry on without any svmptoms, his cardiac
reserv 15 excellent nd s 1etuties need not be curtarled ¥
certun efforts, such as climbing stairs curying heavy pareels
or sweeping give rise to discomfort or induce undue higne
or 1f the pitient 1s exhrusted m the evenung after s round of
dutics he 15 overstramng himself wd lug beart In many
mstances merely slowing the tempo of actiaty enables the
dwsdud to ey on without distress The patient st
learn to regul tte the amount and vigor of his movements to 1
pomnt below that which will gne nise to symptoms Thus
chmbing two fights of sturs brngs on shortness of breath he
should if he must ascend two stortes rest fter the first firght
so that the second one may be negotrated withont discomfort

CLIMATE AND ALTITUDE

Clunate —Thus has httle direct mfluence on the progress of
heart diserse and there are no generit rules anpheble to all
pitients Insofxr 1s chmate contrbutes to respiratory mfec
nons 1t 1s of grent importance for theumatic recrudescences
are often imtiated by such snfections nd m all forms of heet
disease the load pliced on the ewculation by an attich of
bronchitis or bronehop oni my preerpitate heart ful
wre This Jast complication 15 to be feared particulih 1

atients with advanced pulmonan, emplysemt The winters
w0 the Middle Athntic states and 1 New Dnghind, with thess
great sarmtions 1 temperiture and moisture are 1 real
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hardship to mdividuals with dmaged hearts A warm
equable climate such s 15 found m the South 1s to be pre
ferred mdeed 1t 15 almost mandatory for those with more
dvanced lestons who are particularly susceptible to colds
and respiratory nfections If there his been no heart failure
the necessity for 1 change of chmate 1s not so evigent It 1s
usually preferable to permit the patient to continue the nor
mal routine of his life rather than subject 1t to such violent
dislocation 15 15 usually entailed by 1 winter move to the
South If 1naddition to the cardine ffection there 1s a chromic
sinus mfection the most chimate of the southern seaboard
my be unfavorable In such cases the dry warmth of Anzona
or New Mexico may be more beneficinl Patients with angma
pectons always have greater difficulty 1 cold windy weather
Many feel quite well during the summer but when winter
comes find their activities greatly restricted bectuse of the fre
¢quent occurrence of anginal attacks in cold blustery weather
For them a warm chmate 1s very helpful wd comforting

There arc some who do not tolerate heat particularly
women with hypertension They expenience flushes head
aches palpitrtion and mncreased weakness at higher temper 1
tures Tlord chimate does not 1gree with them

Alhtude ~The rrefied atmosphere 1t lngh altitudes causes
anoxermia which masy be of sufficient degree to burden the
heart The cluef evidence of such heart strun 1s an mereased
pulse rite markedly exaggerated by shght exertion Cardine
dilntation may ensue Such effects e produced 1t lutudes
of 14000 ft or more rarely at lower levels

Patients with heart disense have 1 fear of altitude and their
phivsicians often counsel them agamst spending 4 summer in
the mountains  Altstudes up te 6000 or 7000 ft have no
effect upon the heart Indeed some clum that such hesghts
benefit cortun forras of heast disease Sojoumns W mountan
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qus countny rarely mjure subjects of heart disease becuse of
the aftitude as such but rather bectuse the nature of the
terramn m1y compel them to do too much climbing

The pattent with organtc hert disease need not avad
moderate heights such as are found m the Adirondacks the
Catshalls or the Appalachians but he should avoid undue
chimbing which even at lower levels may strun hus heart
The chotce of a summer resort or of 1 permanent home need
not be dictated by the condition of the heart

Anrplane fughts not exceeding 10 000 ft 1n hesght are not
wpunous to the heart by reason of the ugh alntude The
psvehie miluence of the excitement of taking off or the effects
of air sichness my far outhalince any possible effect duced
by the riuefied atmosphere Whether 1 patient wath heut
disease may undertahe wn awplne fight depends chiely on
Tus psvidie mike up The stratosphere fghts of the future
will probably be taboo

ANESTHESIA AnD OPERATION

Contempl iion of operatn ¢ intenention m a ptient whose
heart 15 diseased calls for an esaluation of the added nsks
tht the curdire condition introduces mto the surgiel pro-
cedure Mispudgment results when heart disease 1s regard
s 1 unitany disorder A vanety of diseases affect the heart
and thar effects on cardiie function differ t differcnt
periods of their evolution Clanty of appraisilis reached v ih
the recognition thit there 1s no one fonmn of heart disese
but that there are hewt diserses as well as hearts with
different degrees of functional capacity

The cardrie disease hardly ncreascs the operatine mor
talits sn patients who hve no Juston or evidence of heart
{ulure but hae chronte rhesmatic valvular disease uncom
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plicated essential hy pertension or heart disease due to hyper
thyroidism or congemtal defects Tor this group of patients
the critena for anesthesta and operation re practically the
same as for normal mdividuals The operative mortahty
hardly exceeds that of normal individuals They may be sub
jected to emergency operation without fear Operations of
choice such as herniotomies and cholecystectormes may be
carned out There 1s much to be smd for operating early
while the heart 1s still well compensated Delaying until the
condition has become advanced may necessitate operation
at a ime when the heart has begun to fai1l In these patients
there 15 no need for the pre or postoperative admimstration
of digitalis Fluds may be given freely both by mouth and
mtravenously

Patients with coronary artery sclerosis and with syphilis of
the aorta and aortic valves are less favorable subjects for sur
gery A recent study revealed an unexpected operative mor
tality of § per cent All but urgent operations should be
avorded The expectancy of hfe of these patients 1s short and
the need for operation should he balanced against the prog
nosss for the heart condition If operation becomes necessary
a short anesthesia speedy operation and mmmal trauma
and bleeding must be assured In these patients an unfore
seen coronary thrombosis may develop at any time even as
Iate as several weehs after the operation The frequency of
this association 1s such as to render a causal connection prob
able Patients with these forms of heart disease are subject
to sudden death due presumably to ventricular fibnillation
This seems to occur more frequently when there 15 a pre
existing extrasystolic uregulants To such patients 1t may be
wise to give 8 gr of quimdme sulfate three or four times a
day for several weeks

For patients with congestive heart fulure operation 15
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hzardous and should he resorted to only as a hfe s1ving
meisure These pattents show an unevpected mortaligy of
17 per cent Here 1s need for a surgeon of real virtvosty
There 15 hittle time for preoperative preparation of the pa
tient The most mmportant measure 1s the speedy admmistra
tion of full doses of digitalis If the patient has had no pre
vious medseation with digatalis he may he gnen 12 mg of
digtoun (Digstahine Natw elle or Purodigm) by mouth This
1s the full digitaliong dose The mamtennce dose 15 02 mg
aday Orelse 20 gr or 15 cat umts of digitaks leaf may be
given m duded doses in 24 hours The mamtenance dose
1s fromn 1 10 2 cat umts 1 day If there ts much venons conges
tion 2 phlebotomy of 308 to 500 ¢« may be helpful In these
poatients the admmstration of fuids mtrayencusly may place
too great a stram on the heart and may even precipitate an
attach of pulmonary edema Tius happens more aften with
the trmsfusion of blood than with the mfusion of salwe
When 1t becomes necessary o administer fimds mteayenously
or to gue s transfusion, the wjection shauld be gnen slowh
by the dnp method and the patient should be kept under
constant observation Of the supplementary cardrac st
lants cffeine sodwin benzoate 7h gr ghen every three 10
four hours 15 best Restlessness should be combated with
morphine and ppropriate sedatives In the presence of muek
dyspnea and evanoss oy gon quiets the patient and eises
the work of the heart

The presence of auncular fibrihiem as such docs not
matenally add to the operatsue risk provided the heart rates
Lept under control Lnough digrtabis should be grven toman
tain the ventncalar rite as counted wath the md of 4 stethe
seope~between 70 and 80 beats a mate Measurement of
the pulse rate it the wnst 1s maccurate heense of the com
mon presence of & pulse defiet Auneular fibrllation as @
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rule develops in the late stages of heart disease so that 1t
occurs m the more badly damaged hearts except in patients
with hyperthy rordism

When circulatory embarrassment 1s induced or exagger
ated by a condition amenable to surgical treatment operation
1s imperative It offers the only chance of reheving the heart
of its extra burden and of restonng compensation The com
monest condition of this type 1s hyperthyroidism which has
etther directly led to the heart disease or has aggravated
some form of preevusting heart disease Congestive heart
failure 15 seen only m cases that persist over many years
It 15 rather uncommon and occurs almost exclusively m
patients who have coeustent organic heart disease

At times a damaged heart 1s further weakened by the
presence of severe secondary anerma occasioned by bleeding
fibroids hemorrhoids or some analogous condition In these
cases the anemia as such contributes to the heart faillure so
that there 1s definite indication for operation to arrest bleed
ing Preoperative treatment with bed rest digitahs diureties
and particularly transfusion to restore the normal oxygen
carrying capacity of the blood will bnng vbout sufficient
mprovement to make operation possible Transfusions of
citrated blood may be given—very slowly by the drip method
—even m the presence of heart fallure It 15 wiser to gve
small quantities 250 cc daily rather than to attempt to
admimster 500 ce at a time

In all operations on patints with heart disease pre and
Ppostoperative care must be meticulous pamcuhr attention
should be given to the prevention of preoperative anuety and
to cardiac stramn incident to the excitement stage of anes
thesia A hghly shilled anesthetist 1s always required In
selected cases local anesthesia may be best i manv avertin
(tnbromethanol) 1s most satisfactory as a basal anesthetie
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Chloroform which 15 Little used 1 thus country 15 best
avoided because of 1ts known tendency to induce ventncular
fibrillation  Spmal anesthesta s 2 rule 15 not adapted to
cardiac patients because of the drop 1n blood pressure that so
often ensues This 1s particularly marked i mdividuals with
artertal hypertension and n them spinal anesthesia should be
avoided Most patients with cardiac disease tolerate ether
well and 1n most instances 1t 1s the best anesthetic In the
presence of emphysema and bronchitis ethylene or cyclo
propane 15 better borne than ether

Often the nervous tension mcident to anticipation of the
operation quickens the heart rate to a level higher than that
provoked by the operation itself This occurs partlcularl)
when the patient 15 brought mnto the operating room fully
conscious md the anesthesia 1s started with the patient on
the operating table Agam the exaitement stage of the anes
thesia whether 1t be mtrous oude ether or ethylene 15 1
ways accomnpamed by 1 great nise 1 heart rate which usvally
exceeds the maximum rate during operition as well as that
nduced by preoperatnve excitement Fluctuations m rate ue
closely Iinked to the depth of anesthesia when the anesthessd
becomes hght the heart rate quickens In a plieid indrv 1dual
local anesthesta 15 often associated with a remarhable st
bility of heart rate Inavertin anesthesia the excitement st1ge
with rapid pulse 1s usnally avorded Durmng the operaton
stself the heart rate 1s usvalls remarkably constant and 15
Iittle mfluenced by manipulations of tissues or viscera unless
great hemorrhage or shoch sets m  Anesthesia may cwse
abnormalities of cardiac mecl such as extrasystoles of
paroxysmal auricular tachycardia Thesc are of little chimeal
sigmficance for they almost v arably subaide spontane

ously
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HEART FalLuRE

The treatment of heart falure 1s the sime no matter what
the age of the patient Symptoms of heart fallure whether
they be dyspnea cough edema or chest pan are evidence
that the heart 1s overtaxed The first primciple 15 to rehieve the
heart of all unnecessary stram To rest the heart one must
rest the body so the first indication 1s to put the patient to
bed Bed rest should be contmued untl the evidences of
heart fajlure have subsided Digestion just Iike bodily ac
tivity 1ncreases the work of the heart so the diet should
be kept light and scanty

In chronic heart disease with recurring heart fatlure the
patient s appetite 1s poor and he 1s apt to suffer from chrome
undernutrition His protemn intake has usually been low for
weeks or months often to such an extent that the level of
blood protems 15 reduced In the absence of complicating
renal dusease very low figures are not reached but levels of
55106 Gm per 100 ce of blood are common This lowered
blood proten level favors the development of edema par
ticularly with the nise 1n venous pressure that accompanies
heart failure It 15 well therefore to preseribe a diet hugh m
protem Often the ad ration of th hvdrochlonde
8mg twice a day and nicotmc acid 50 mg three times a
day “scems to be helpful

In all cases of heart failure efforts should be mde to con
trol abdominal distention which by pushing up the dia
phragm may embarrass the heart With the onset of heart
fulure unnary excretion dimimshes and there 15 retention
of flud 1 the body which may e entually cause an increase
mn blood volume and thus mcrease the work of the heart
Control of the fluid exchange of the body 15 fundamental to
the treatment of heart failure




218 THE PATIENT PAST FIFTY

The flod wntrhe should be restneted to 1000 ce w24
hours The flmd mtake and the unniry owtput should be
recorded dasty to enable the physicn to follow the course of
the Bwd balance of the body Often with rest and fud 22
striction lone heart faulure subsides wmd compensabon 1
restored This can be hastened by the admamstration of digt
tahs In muld cases 1 cat unst of digstals or 02 mg of digt
toxm twice 1 day 1s sufficient If heart fanlure 15 severe and of
the patient has had no digitihs medseation he may be dig
stdwed ripidhy The average full digtabzing dose 5 20 ¢t
unsts of the leaf or 12 mg of digstoxin This 15 only 1 rough
gude for there 1s grewt mdividual vanation among pa
tients 1 the doses of digitalis that they need and that they
will talerate For raptd digitahzation 1t ss hest to gue 12
mg_of digitoxn m one dose Dhgstahs leaf should be gnen
m divided dases to wesd nausea mnduced by direct trrtaton
of the stomach The mantenance dose too sanes with the
indnadutl When gnen over Jong penods of time 02 mg of
digstoxin or 1 ent umt dass 15 often sufficient In the presence
of wneuly fibrilation the dosage s eastly regulated The
ventriendar rate s used as a guide and enough drug s gren
to mamtam the ventricular rate betw een 70 and 80 a munute
When the shathm 15 regular the hewt ratc 15 no guide t0
dosage Old peaple 1s 7 rule respand to smiller dosages of
digitabis than do the + oung, ard are wore apt to develap tovic
porsonng The appearance of extrasystoles prteularhy of
couplid beats 15 defiote evidence of digitalis mtonication
With the first appeartnce of such signs the drug should be
discontinued until they have subsided With proper conteol
vomsting shoold rrely appear

When bed rest Timitation of fluds wid digitahis do mot
bring ripid rehef recourse should be had to dwirctecs Ca
femne and theabromme have a rather feble dimretic action
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and are rarely used Ammophyilne 1s more powerful and
may be given i doses of 1%: to 8 gr three tumes a day for a
fewdays When 1ts use 1s continued too long 1t loses its effect
Better than amnophylhne 1s ammomum chlonde given
the form of the 7% gr entenc coated tablet Three to four
such tablets should be given three times a day If a still more
powerful diuretic 1s needed 1 or 2 cc of one of the mercurial
diureties may be given mtravenously or intramuscularly If
kidney funetion1s good the dose may be repeated every three
to five days depending on the degree of water retention The
admmistration of ammonium chlonde for 24 hours preceding
the mjection enhances the action of the mercunal duretic

FParacentesis of the chest or abdomen 1s rarely mdicated
since mercunial druretics have come mto use However when
the aforementioned measures do not relieve pleural effusion
or ascates the flmd should be withdrawn particularly when
1t1s causing distress by 1ts mechameal presence

After recovery from gross heart failure the patient should
be allowed to resume his activities very slowly and guard
edly Incautious haste may result in recurrence of heart
fatlure After a major episode of heart failure a four week
test 1n bed should be prescribed even when the symptoms
subside promptly Return to full actvity should be guided
by the patient s reaction to physical exertion

Canbiac PsycHoses

Serious psychoses occurrng as compheations of heart dis
ease are not common It 1s assumed that they are caused by
madequate nutntion of the bram resulting from the disor
dered arculation They appear parhicularly in older persons
with latent or frank cerebral arteriosclerosis In such persons
heart farlure may upset the balance of the cerebral cireulation
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to such 1n extent that serious cerebral wmoxemua follows
Many patients with chrome cardiac disease eat so poorly for
long stretches of tune that actual dietary deficiencies m
occur In such patients pellagrous mental changes m2y de
velop Rarehy digitabs may mnduce a psychosis

The psychic disturbince may mantfest stself m several
wass and duning vanous stages of the ¢irdrac diordes Most
commonly 1t appears a few days prior to death but it mn
oceur mny weeks before It 1s usually a sign of grave prog
nostic import, alﬂzough certun patients recoer The usual
pcture 1s that of a grave depressne psychosis Commonlt,
the patient 1s convinced that the doctors and nurses wish
to do hum harm, often he fears poisonmng and refuses all
food and medication As a result of hus delunon be may
become greatly evcited i an cndeavor to escape from his
persecutors or he may attempt swaide Accompanying the
delusions there may be visual and auditors hallucinations
The motor excitement and restlessness often phce 1 great
and deletenous stram on the damaged heart

Usually the psychic disorder develops during grave mo-
cardial msufficiency and persists with occasional lucid stes
vals untld death In some mstances however wath the recos
erv of cardirc function the psychosis disappears It may de
velop durng comalescence from an attack of heart fulure
and under such circumstances has been ttnbuted by some
authors to the resorption of the edema Awud

In a masterh manner Head! has desenbed the lesser men
tal changes that often accompany disease of the lungs of
heart Loss of memory and attention 15 common Character
1stic are hallucinations of visson which usually trhe the shape
of an mdwstinet draped human form at the foot of the bed

THiead H “Certam Mental Changes Thit Accompan Vssceral Duease”
Bran 24 345 1901
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and are white black or gray never m color This distin
guishes them from hallucinations of the wsane which are
usually colored Hallucmations of hearmng never mclude
articulate voices but assume the form of tappmg knoching
or of bells Hallucinations of smell are usually accomparmed
by nausea In addition patients may experience parovysms
of depression which come on mexplicably Many are haunted
by a vague fear of impendmg misfortune In time this mood
1s followed by a feehng of suspicion that they are bemng
neglected or harmed by therr attendants and former friends
Head found that 1n every case the only constant factor that
accompanied these mental disturbances was referred visceral
pam Other factors too play a role for women are affected
three tunes as frequently as men The explanation of these
phenomena can be given best m Head s own words

Under normal cieumstances visceral hfe takes place outside con
sciousness Reflected pan of wisceral ongin brings in its tram all those
1mages and dispositions which ewst normally at the fringe of or entirely
outside the field of All those that are asso
anted with visceral actvity which do not exist 1n consciousness under
normal conditions come to the surface The patient s character appears
to be altered for the content of his consciousness 1s changed He wall
become moody at one trme unduly exalted at another depressed wath
out cause Reason 1s displaced and he 15 the victim of each passing
wave of feeling tone and he will have lost control over the expression
of hus emotions and of hus temper

That barrier which the normal mind sets between conscious hfe and
that of the viscera the mtegrity of which depends on a high potenti]
of Vitality in the nervous system has been broken down

The treatment of cardiae psychoses 15 pnmanly treatment
of the accompany ing heart failure Ovvgen should alwavs be
given to lessen cerebral anoxerma When there 1 reason to
suspect dietary insufficiencies nicotmie acid should be given
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by mouth or mtravenously 300 to 500 mg a day I there s
ne mprovement withim two or three days the drug should be
discontmued Wath improvement the medscatson should be
continued, but after the first week 50 mg three trwes a dy
15 sufficient

TrroABol nLEBITIS o THE Lec VEns
AND PurMonary Eanmornisyt

Pulmonary embolsm ansmg from a thrombus m the veins
of the legs 1s a common and hazardous compheation m bed
ndden patients who are over the age of 50 It occurs not
only after operatsons but 1 all kinds of slinesses, particulatly
m the obese and 1n patients with heart fulure Thrombo
phlebitis of the vems of the lower extrenuties and of the
pelvis becomes meresingly common with advancing yewus
Barnes® reported that at the Mayo Chme 70 per cent of
patients who died of postoperatue pul y embol
were over 50 years of age and that only one was jess than 30
Hunter* found thromboses of the calf vens i 53 per cent
of 351 cases scen at qutopsy The average age of the persons
with yenous thrombosis was 65 In over one half of the cases
the vemns of both legs were mvolved Of the cases with venous
thromboses 5 per cent hnd fatal and 20 per cent nonfatal
pulmonary embol Somewhat over 2 per cent of alf deaths
of patients 1 hosputals are due ta pulmonnry embolism

The clwef factor responsible for peripheral venous throm
bosts and subseq Imonary cmbolsm 15 bed rest The

15 J
more ymmolxle the patient, the more readily does thrombosts

Bames 4 R Pulmonary Frbobsm ™ ] A \{ A 100 1947 Ot 23
193"

Munter ¥ € etol  Thromboses of the Decp Veins of (e Leg” pich
Int Med 681 Juby 1911
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occur Thrombi may form after a few days of confinement
In England not a few cases were encountered mn elderly
people who were compelled to sleep in cramped positions
arr raid shelters Operation and traumatic njuries are com
mon antecedents of thrombosis and embolism It 1s not gen
erally recogmzed that heart failure 1s one of the chief causes
predisposmng to thrombophlebitis and palmonary embohsm
Venous thrombosis and embolism are so common m bed
nidden cardiac patients that they should always be watched
for Thrombophlebitis 1s more frequent m the winter and in
cold climates

Immobility as well as heart failure lead to slowing of the
blood stream i the penpheral vemns The venous blood
stream 1s maintained by the artersal head of pressure by the
contractions of the muscles by free respiration which creates
a negative pressure m the thorax and by the descent of the
diaphragm which milks blood out of the abdomimal struc
tures All of these factors are reduced by immobihity 1 bed
and the flow of blood 15 further retarded by shock or by
cardiac msufficiency

Fully 95 per cent of venous thromboses occur n the deep
vems of the calf From here the thrombus extends up to
the femoral and external iltac vewns More rarely the pelvic
vems or the prostatic venous plexus 1s mvolved When one
of the larger more superficial verns 1s thrombosed the diag
nosts 15 easy There are pamn swelling and tenderness along
the affected vem the leg becomes swollen nd the overlving
shin may be reddened The patient develops fever More
often than not these gross evidences of venous thromboss
are lacking the patient may complam of a little pam m the
calf of the leg and a pulmonary embolus first calls attention
to the penpheral venous thrombosis Only by careful daily
observation ean an earh diagnosis be made Miny cases run
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therr course with mmme or no pun and no local swelling.
The calf or thigh muscles mvy be tender to pressure meas
urement of the circumference of the legs miy veseal shght
enfargement of one extremuty there may be shight fever wnd
lewhocytosts The sedimentation of the red blood cells 1
usually accelerated Roentgen visuahization of the vems after
mjecting a radioprgue substance mto the vem at the ankle
hs not I ed up to its eardy promuse as 1 diagnostie procedure
The flms wre daffieult to mterpret and often Jead to emo
neous conclusions

Often a pulmonary embolus grves the first waming of the
presence of thrombaphlebitis The occurrence of a pulmo-
n1ry embolus 15 presumptise evidence of thrombophlebstis
of the vews of the legs and calls for carcful exammation of
the legs Even i the absence of physical signs the presence
of thrombaphlebitis 1 the legs should be asswmed unless
there 15 another patent source of the embolus

The svmptoms of pulmonary embolsm are ruely the
chssic oues of hemapts sis and pleartl friction rub fofloned
by consobdanon of the Jungs Even dyspnea 1s not 1 con
stant sign The chuef evilences are sudden shock famtuess
sweating and a rapid pulse Often weakness wnd wnuety ¢
the sole symptoms There may be chest pnn, usuilly m the
aulla Hemoptysis 15 relatnely mfrequent od lung signs
mas or way not develop Raentgenography of the chest
should be freely nsed as an mid 1 dingnosis A rise wn fen
peratuse 15 the rule The Brst embolus 15 usually 2 small one
Qne or more of such nonfatal embolic episodes usually pes
cede a lethal attach Pulmonary embohsm oceurs m abod!
ane of three pihents with thrombophlebitis and mn one of
25 cases the attack 1s fatal

Int certamn cases the textbook signs of dsspnea pulmontrt
consolidation and hemoptisis develop Bronchopneumantt



GENERAL CARDIOVASCULAR MANAGEMENT 225

1s often erroneously diagnosed A massive embolus may
cause mstintaneous death A large nonfatal embolus gives
nse to the signs and symptoms of acute cor pulmonale
charactenized by acute dilatation wnd stram of the nght
ventricle In such cases there 1s marked dyspnea often with
evanosis Increased cardine pulsation may be visible 1 the
second and third mnterspaces to the left of the sternum in
the region of the conus of the nght ventricle A systolic
murmur 15 audible 1 this area and the pulmome second
sound becomes accentuated The electroctrdiogram may
show 4 charactenstic pattern with a0 § wave m led 1, the
ST segment depressed the T wave diphwsic 1 Jead 2 and
the RT segment elevated 1nd the T wave negative m lead
8 There1s usually a Q wave i lead 3 The electrocardiogrim
may be confused with that of an nfarct of the posterror
wall of the left ventricle If the patient recovers the electro
cardiogram returns to its orgual pattern

Treatment —Prevention of thrombophlebitis of the veins
of the legs 1s possible m a large proportion of cises Measures
should be directed to preventmg slowmg of the venous
return flow from the legs Elderly persons should not be con
fined to bed more than 1s absolutely necessary when m bed
they should be encouraged to move about freely and f they
are disabled their position should be changed frequently
They should be compelled to flex ind extend therr feet legs
and thighs several times a day and 1f this 15 impossible they
should be given centripetal missage of the legs twice darly
Frequent deep breathing exercises should be encouraged
Heart failure should be actvely combated

Thrombophlebutis 15 so common m older debihitated pa
tients that some (ﬂ(penenced surgeons recommend prop]n
lactic bilateral femoral higation before operition for all P
tients over 65 There 3s much to be smd for this procedure
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If thrombophlebits of the leg vemns develops despite
prophylchc tretment and more partwularly of o pulmonary
emholus ocems tven m the absence of physical signs of
thrombophlebttss 1mmediite achive mtervention s wd
cated  If the site of the thrombosss 1s hnown the superfical
femoral vem of the concsponding leg should be exposed and
opened the thrombus removed by suction and the vein
divided between bigitures Often 3t 15 neecoany to do 8
bilateral fomordl van higttion hecrnse st s mmpossible to
determme which vems ue mvohied Indecd thusas prclnbl)
the wisest routme procedwe m all cwes for the thrombosis
1 50 commony laterd

If the site of the thrombosss ¢ mnot be determned orif for
some other 1¢150n operation s not feishle consideration
should be given to the usce of anticorgulmts to arrest upwrd
extonsion of the thiombus The hest prep nation 15 hepant
It has the disadymbiges that it i vary expensive st he
goven mtrnenowsh wd requres constant chech on the
coagulation time of the blood It mav be gren wm micf
nuttent doses of 100 nyg three times 1 day, or apprumn«'lf?]‘
the same guantsty may be given by mtrasenous dnp through
out the 24 hours The dasage should he adjusted to munta?
the clottig, tunc of the blood between 30 and 43 mwutes
Heparm provents extension of the thrombus but st difficatlt
to know how long to continue treatment A week s pro!nb’\
the mimmum time In several of my cases therc was renenc
cxtensson of the phlebitss after the admmutrtion of hepar
had becn stopped Agan resumption of treatment prompthy
arrested the venous thrombosis Dicoumarn n anticoagt
Iant that can be given by mouth and 15 inexpensne 1§ stilt 1a
the expesimenttd stage Its admumntration must be crcfully

allen A W et ol Vemous Thrombwss and Pulmonary Tmbah m
JAM A 128397 June 8 1015
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controlled by determmations of the prothrombin m the blood
When there 1s massnve pulmonary embohsm * gr of
papaverme hydrochloride should be given mtravenously at
once and repeated 1f necessarv This helps relerse seconday
spism 1 the pulmonary arters Moiphme should be admin
istered to llay pan And oxvgen to ease the 1espiration and
relieve anoxemtt Subsequently full doses of digitahs should
be given to combat heart fatlure In all cases of pulmonin
embolism sulfadiazme or penteilhn should be given at once
because bionchopneumonta 1s an mevitible complication



Chapter Ten

DISEASES OF THE LUMNGS

PoLvoNary EArrHYSENA

TIWO TYPES of pulmonary eraphysema ase dxstmgmshed
sensle ot nonobstructie emphysema and essential or farge
lunged emphysema

Semle emphyscma 15 encountered m older wd iduals and
has been mterpreted as reflecting 2 degenerative Process of
the lungs When the thorax 1s opened at autopsy the lungs
collapse ‘They are small fnable and apthracahe Mier
scopic evarmnation reveals brohen down and entasged pul
ronary alveoh wath atraphy of the septa and nao merease 0
the clastic tissue of the lung The chest is not farge pot
barre} shaped The spine 1s straght and there 15 a Jegencr?
tsve change w the mter ertebral dishs This elesates the B
and mereases the size of the thoracie cage and alters the po
sition of the longs Kountz and Alexander! befiese that the
sheletal change s the primars one Caleification and ossife
tion of the costal carblages and anknlosis of the costoverte
bral joints are often marked The diaphragms not depress!
and the draphragmatie exeursions may be extenspe Indeed
n senile emphysema an contrast to the essentsal form the B

o .
Tomtz W B and Aletander JI T “onobstructae Fmpbvsertd
JA M A 100330 Feb 55 1933
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tient s breathing 15 largely abdomnal effected by the action
of the diaphragm rather than by the intercostal muscles
Interference with respiratory function 1s Jess than i essential
emphysema There 15 no past history of lesions mducing
bronchial obstruction However the several processes lead to
the same physiological end result as that which takes place
m essential emphysema a progressive impaument of the
Tesprratory function and the vital capacity

Essential emphysema commonly first manifests itself
younger persons often at the age of 40 The lungs are large
and voluminous pushmg the diaphragm down elevating the
nibs and coverng the antenor aspect of the heart Large bul
lae representng huge air sacs are often seen particularly
along the anterior lung margins Microscopic exunimation re
veals broken down and enlarged alveoli with much secondary
mcrease of elastic tissue fibers The bronchi are usually m
flamed and mjected and may be dilated The chest 1s deep
and wide and the spine 1s curved mto a kyphosis so that the
chest assumes the classic barrel shape The nech 1s short the
scapulae nde high Caleification of the costal cartilages
progresses with the years Because of the large volume of the
lungs displacing the diaphragm downward the diaphragm
moves very httle with respiration Respiration 15 effected
largely through contraction of the intercostal muscles and the
accessory muscles of respiration and the costal margins move
mward with each breath Because of the structural altera
tions of the lung tissue which make 1t less efficient as 2 me
dwm for the exchange of gases between the alveol and the
blood and because of the loss of elasticity of the lungs and
the impared mechamsm of the respiratory musculature
there results marhed impairment of respiratory function The
two chief manifestations of this are dyspnea and cyanosis
The chromc wnoxemia resulng from the impaired respratory
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function leads to secondan polycythemsa The blood volume
1s not mcteased and the hemoglobin and red cell contents do
not reach the levels encountered wm pumuy polycrthemit
The hemoglobin content rrely nises abose 110 per cent nd
the red cells do not cxeeed 6500000 per cu mm The ablit
eration of much of the capillry bed n the lungs due to
atrophy and destruction of the aheolw sept: mcreases the
penpheral resistance m the pulmonary bloed arcant wd m
crenses the blood pressure in the pulmonany artenl tre¢ This
Jends to wheroscleross i the pulmonary arterses 1 both the
Tuge wd the small vessels The work of the night ventncle 1s
sugmented so that w the course of time hypertrophy wd
dilatatron of this chamber of the hewt occur Eventunlly
nght hewt fulure with tncuspid nsufficiency nd diditaton
of the right wuncle my ensue

In both sewle wd essential emphy semn hesedstany factors
e very evxdent so thit one encounters multiple eses 1
fanulies The dexelopment of essential emphysema s fn ored
by the occrurence of pulmonary mfections and by lesions
which cause partril ebstruction of smaller broneln Thus
emphysentt 15 an miaunble sequef of persistent bronchei!
asthmn ind commeonly follows reourrent att ichs of bronchitis

The symptoms of semie and cssentind cnphysamt we wden
tical varvng onh m degiee 5o they will be discussed to
gether Sentle emphssem s mueh slower s ats ev olution nd
for vears leads to Iittle smpurment of respn atory function

The appearmce of the patient with fully deseloped em
pihsema s so et that it mades the diagnoss self evident
One sees 1 mmddie aged man wath Iugh color often ¢y wotic
pufling on shght exertion and subject 1o frequent cougl The
chest 1s deep u d broad the neck short the back cunved wd
the shoulders stooped forward The neck +ons we full The
finger nuls show smerersed meursion nd often there 15
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true clubbmg of the fingers There 15 Lttle or no abdommal
component of the respiratory movement the epigastnium
does not move out with each mspration The chest moves up
and down as though m one prece

Percussion yields 1 by perresonint tvmpanitic note all aver
the Jung fields The areas of cardine flatness and dullness me
obliterated by the mterposition of the volummous lung be
tween the heart and the antenor chest wall The diaphragm
15 pushed down so that pulmonary resonance extends below
the tenth rib postenorly The general hyperresonance ob
scures lesions that n a normal chest would grve nise to dull
ness or flatness Thus infiltration or fibrosts of the lung or
cven a pleural effusion of moderate size 15 easily mssed n
a markedly emphysematous chest

Auscultation yelds the charactenstic sign of pulmonary
emphysema namely prolonged expiration By watching the
patient one sees that mspiration 1s quick and short expiration
lengthy The respratory note 1s low pitched and soft and 1n
advanced cases may be almost maudible Commonly wheez
g and sinlant rales are scattered throughout the chest and
1t the bases posteriorly sticky moist rales are often heard
Complicating bronclitis the condition that so often sends
the patient to the doctor naccentuates all of these signs
Expiration becomes still more prolonged the breath sounds
are famter and rales of all sorts are found widespread m both
Tungs from apex to base At times they may be restrictcd to
one lower lobe

The roentgen preture too 15 typicl The lung fields re
clear and brightly llumnated they do not become darker on
expration and the shadow of the heart and great vessels
stands out clearly m contrist The clavicles are high and
mtercostal spaces wide and honzontal The dome of the
dlaphngm 15 flattened and ats excursions greatly dimmashed
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Physscal signs referable to the heart 1re difficult to eheit
The size of the heart cannot be mipped out becuse of the
general hyperresonance the heart sounds are dulled and dis
tant because of the cushion of Tung mterposed between 1t
ind the chest wall In normal chests that e not too thick
walled the quality of the heart sounds gives a sigmficant m
dication as to the state of the heart muscle This 1s net s
the prescnce of emphysem In such patients i accurat
cardrac diagnosis cmmnot be made without use of the
fluoroscope wd the electrocardiogriph Such exuwmnations
are all the more important becuse of the frequent assocration
of arteniosclerotic heart disease nnd pulmonry emphysema.

The chief symptoms are dyspner and cough At fint the
cough 15 noted chiefly mn the mormag on ansing and 15 18
Leved when the accumulited nocturnal secretions have beent
expelled Gradually through the jears the cough becomes
more persistent and contmuous and the dyvspnct more do
abling In advanced cases it miy be completely mepraitat
g Patients with pulmonary emphy sema are pecultarly sub
ject to attichs of bronchitis and vsually contsact several such
smfections every winter Lach attack leads to added damage
to the lungs The infection stself f1vors further weahenng of
the pulmonary parenchyma and the swelling of the bronchat
mucosa brings about increasing expiratary obstruction, which
induces greater dilatation wnd breaking down of the 1h eoh
of the lung Furthermore durnimg such a bronclubie serzure
the blood pressure m the pulmonary artenn] tree 15 rused
the stran on the nght ventncle 15 mcreased so that com
monly heart fulure occurs during such an episode Broncho
preumonia 1s & frequent sequel of such a bronclual wfection
and gues nse to fresh damage of both lung and beart and
often ctuses death

Pacumothorix may oceur when 1 Jarge (mph)snmﬂlous
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bleb ruptures usually during a coughing spell or following
sudden physical exertion The symptoms and physical signs
do not differ from those of pneumothorax encountered m
younger mdividnals Usually with immobilization 1n bed the
ar in the pleural space 15 absorbed 1 two to four weeks and
no permanent evil results follow Certain patients repeatedly
have such attacks In other cases a valvelke action of the
ruptured lung 15 established so that with each mspiration air
enters the pleural space and cannot escape mto the lungs
with expiration So a tension pneumothora( 1ssetup I
creasing volume of air 1s pumped 1nto the pleura the medias
tnum 1s displaced to the healthy side and severe even
dangerous respiratory distress may ensue In such cases 1t
may be necessary to withdraw some air from the affected
pleural space This 15 done by attaching a rubber tube to a
chest aspiration needle The free end of the rubber tube 1s
wmserted into a jar of water and the needle 15 mserted mto
the pleural space Thus the escaping aur 15 allowed to bubble
up through the water In cases m which the air 1s not ab
sorbed or m which it re a 1 1t may be ry to
attempt to seal the hole 1n the lung This can sometunes be
done by mjecting 20 cc of 20 per cent glucose solution mto
the pleura that ss distended with air The resulting reactive
wnflammation may close off the tear in the lung Such 2 pro
cedure of course must be done with great care under aseptic
precautions and the patient must be immobilized mn bed
Iving on the affected side for several weeks

In certam cases of pulmonary emphysema 1dnidual
emphysematous blebs may reach a huge size forming what
are known as ar eysts in the lung Such 2 cvst may displee
2 whole lobe of 1 lung It can be diagnosed only by the roent
gen picture and 1s often mustaken for pneumothorax Air
cysts give tise to no svmptoms and are susceptible to no treat
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ment Their recogmition 1s mmportant onhy from the pomt of
view of differential diagnosis They mav persist unchanged
and roentgen pictures tiken at long mtersals may be
rdentrcal

The hewt Symptoms ansing m the heart in patients with
pulmonary emphysema are caused most frequently by asso
cated coronary artery sclerosis or hypertension These svmp
toms do not differ from those 1n patients with uncomplicated
heart disease except that the nght ventnicular strun caused
by the pulmonany disease 1s more apt to lead to nght heart
falure In long standing cases of emphysema particularly
when there 1s much fibrosis of the lungs and when there have
been repeated bouts of pulmonary infection right heart ful
ure eventualls occurs In its earher stages it 1s dufficult to
diagnose for both dyvspnen and fullness of the neck vems
may be due to the emphysemt 1lone It 15 m such cases that
measurement of the circulation time of the blood 15 of par
tienlir value If the circulition time from the arm to the
tongue 1s nornml that 1s Iess than 18 seconds then it may be
wnferred that the svmptoms are due to the pulmonary lesion
But 1f the errculation tume 1s prolonged 1t 15 evident that
mvocurdial farlure has set i and s contnbuting to the
symptomatology

When nght heart failure occurs the heart dilites rather
ripudly dyvspnea and evanosis become mtense the neck vemns
and the i er become engorged and there may be edema of
the legs The lungs mav eventually become congested and
pleural tr, date may late The prolonged and in
tense stasis n the penipheral eirculation ncreases the work of
the left ventnicle unul 1t too fails Figure 19 shows the chest
xray of a man aged 45 with advanced pulmonany emphs
sema whose heart was compensated The heart 15 not en
Irrged but the arch of the pulmonary arters on the left bor




Fic 19 ~Pulmonary emphysema with hvpertraphy of the conus rte
nosnus and of the night ventricle of the heart
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Fic 20 -Same patient as in the preceding six months later Great
cardiac dilatation accompanying heart farlure
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der of the heart 15 promment suggesting dilatation of the
pulmonan arterv and hipertrophy of the nght yventncle
Figure 20 wns taken exactly siv months later when the
patient Liad suddenlv become gravely 1l with severe heart
falure that led to death within a4 few weeks Generalized
cardine enlargement 1s apparent Such a degree of cardiac
dilatation rarely recedes Treatment of severe nght heart
fulure m patients with pulmonar emphysema 1s exceedingh
unsatisfactornn Cardiac compensation usually cannot be re-
stored and death follows withm a few weeks or months

Hermas Hermas commonlv develop in patients with em
physema and chrome bronchitis The cough bt foresbly
rusmg ntra abdomnal pressure  gradually forces ntra
abdommal structures through pomts of weahness m the
Abdommal wall In older pahents the gving wav of the
abdominl wall 15 favored by the wmcreasing weakness and
wrophy of the body musculiture Usually one encounters
mgunal and umbilical hermas In patients with operatne
scars ventral hernias commonly develop Operatne treat
ment 15 umformly unsuccessful for the persistent cough
speedily leads to a recurrence of the herma An approprate
truss should be provided -

Treatment —No treatment can restore the emphy scmatous
Iung to normal but creful supersision and regnlation of the
patient s life can arrest the progress of the disease prolong
Iife and postpone complications The two elements that faver
progression of the lesion are pulmonary infechion and factors
such as cough that tend to ncretse intrapulmome pressure
Cough 1s favored by bronchial infection, by exposure te dust
and by smoking These patients must woid dusty occupl
tions such as that of a baker They should gne up smoking
completels Smolung harms patients wath pulmonry disease
mfinitely more than it does those with angma pectons Broa
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chial asthma 1s a direct cruse of many cases of pulmonary
emphysema so that 1t 15 essentral to try to prevent asthmatic
setzures In older patients one rarely finds a specific allergen
that 15 responsible for the asthmatic attacks There may be
multiple sensitivities but 1n the majonty of the older patients
with well established mnvolvement and emphysematous
changes n the lungs w e are dealng wath an mfectious asthma
which 1s difficult to eradicate Treatment of sinus infection
and removal of polyps rarely lead to permanent relief At
times autogenous vaceines prepared from the patients spu
tum are helpful

Prevention of recurrent attacks of bronchitis 1s more exsth
talked about than accomplshed Of course the patient should
avod exposure to raw cold inclement weather nd drafts
When he 15 obhiged to go out m runy or cold weather he
should protect himself agamst the elements He should
avoid other persons who have colds or gnp for bronchitis
commonly follows an apparently mild corvza

The best measure one which unfortunately cannot be car
nied out by the majonity of patients 1s removal to a warm
equable cmate Many of these patients do well m Flonda
or m southern Cahforma Others do better m the drier ¢l
mate of New Mexco or Anrzona The emphysematous patient
does not tolerate the cold raw northern wimnters

Many patients with pulmonary emphysema obtamn sympte
matic relief by wearing an appropnate abdommnal belt Tt
will be recalled that m these patients the diaphragm 1s
pushed down m the position of inspiration and that its Tespr
Ttory mosvements are smali The diaphragm can be pushed
up toward its expiratory posiion bv 1 properly adjusted
abdominal belt From this position contraction 1gun oceurs

2Alevander H L and Rountz W B Symptomatic Rehef of Emphysema
by an Abdominal Belt Am J M Se 187 657 May 1934
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The patient experiences increased ease of respiration and the
wita] capacify of the lungs may increase by as much as 40 per
cent

Regulation of the bowels 1s of particular importance m
these patients because constipation mahes them stram at
stool, and this i turn rases the mtrapulmonic pressure and
so favors progression of the emphysematous process

Breathing exerctses often bring about symptomatic 1m
provement mcrease sital capacity and lessen dyspnea The
exercises e directed to teaching the patient diaphragmatic
breathmng They are described n greater detail m the section
on asthma (p 252)

Medication 1s not curatie n pulmonary emphysema It
designed to give symptomatic relief from the cough When
there 1s much wheezing due to bronchial spasm or conges
tion ephednne hydrochlonde % gr combined with pheno
barbital %2 gr 1s often helpful This may be guen from twoto
four times a day In the presence of hypertension or coronary
disease 1t should be admimistered cautiously In my expen
ence expectorants are of Iittle value and too often they upset
the stomach Small doses of potasstum lodide 2 to 5 gf
three times a day may be gwen When the cough 15 at all
severe codeme 15 the only drug that will help The dose
should be the smallest that will alleviate the cough It 15
best to try doses of 's gr first and to give larger doses only
if necessry Nothung will stop the characteristic moming
cough by which the patient clears the lungs of the secre
tions accumulated during the might Therr expulsion after
all 1s necessary Atropine gn es no relief and often aggraates
the svmptoms by causing dryness of the respiratory mucous
membranes and mspissating the secretions

Any shght cold or upper respiratory wfection should be
treated s 1 senous compheation, for i emphysematous P
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tients bronchitis or bronchopneumoma commonly follows
The patient should be put to bed 1n a room of equable tem
perature and free from drafts The diet should be light the
bowels should be kept open If bronchitis occurs treatment
with pemaillin or sulfadiazine should be nstituted at once
It 15 impossible to distinguish between severe bronchitis and
early bronchopneumonia 1n these patients and 1t 1s danger
ous to await the development of frank sigos of pneumoma
Often a serious 1nfection can thus be aborted If breathing 1s
dufficult steam mhalations may be grateful A sedative cough
mixture such as Stokes expectorant should be gnen If
necessary codeme may be added to it If there 15 much
respiratory difficults and especially if there 1s increasing cya
nosis oxygen may give great rehef This may be admuustered
by nasal catheter or through a BLB mask Morphine
should be avoided because 1t depresses respiration and favors
accumulation of secretions in the lungs and development of
bronchopneumoma With the onset of bronchitis digitalis
should be gven routinely The bronchitis places an additional
strain on the nght ventncle and may induce heart failure
Digitalis may prevent this Further by tmproving the crcu
lation through the lung 1t hastens resorption of the mflam
matory process It 1s best admmstered a< the I+ gr 1 cat umt
tablet For one week two tablets a day should be given After
the first weel the dose should be reduced to one tablet a day
In the presence of fever and dyspnea the patient should be
kept quret usually 1 bed but Ins position should frequently
be changed and he should be encouraged to sit up 1n bed
Often he s more comfortable in an easy charr As soon as
possible when the temperature has subsided or when 1t does
not exceed 100 F he should be up part of the day This pro
motes deeper respiratory excursions and helps to clear the
lungs Older patients are greatly prostrated followng an at
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tack of bronchitis and 1t mav t1ke weeks for them to recover
therr strength The effect of so called tomes 15 notonously
difficult to estimate but many patients are apparently helped
during convalescence by taking 2 mg of thimne hydro
chlonde and 50 mg of macm three times a day At times
strychnme sulfate 1/30 gr scems to improve ther strength

Aerosol admimstration of pemenllin may clear up bronchial
mfections A nebubizer like the DeVilbis No 10 filled with
200 000 umits of percallin in 2 c¢. of water 15 connected with
a small oxy gen tank equipped with a reducing valve There s
1 hole in the tubing proximal to the nebulizer The oxvgen 1§
turned on and the opening of the nebulizer pliced m the
mouth Inhaling the patient closes the hole with Ius finger
ethaling he opens 1t and continnes until the pemeithin sofu
tion 18 exhausted Thas 15 repeated several times daily

1f bronchopneumoma develops 1t 15 treated s any other
bronchoprieumoma (see p 389)

Severe heart fatlure complicating pulmonary emphy sema s
very grave The patient should be put 1t complete rest in bed
His flud ntahe should be hnted to 1006 cc n 24 hours ¥
the neck veins are full and the Liver 15 engorged wndf the
red blood cell count 1s Tugh one or more phlebotomes o
500 ce ginve great rehef Oxygen should be admmistered con
tinuously until the heart falure 1s controlled Digatalis I gr
twice a day should be administered and continned at this
dosage for at least two or three weehs If the patient has d
no previous digitalis medication larger doses may be gived
the first dnv One mayv give an mtial dose of 6 gr and 2
second dose of 6 gr six hours later If there 1s msufficrent
respons¢ to the se measures a mercunal dinretic 2 cc of mer
cupurm should be given intrivenousls or intramuscularl)
This may be repeated as mdicated every three to sevef
days Severe heart fulure m patients with emphy sema has @
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poor prognosis Rarely 15 compensation fully restored Death
commonly follows 1n weeks or months

Op m an emphy tous patient 1s hazardous be
cse of the danger of postoperative preumonta Ether 15 best
avorded s an anesthetic because of 1ts wntation ot the lungs
Local anesthesia avertm gas oxygen cyclopropane and eth
ylene are the anesthetios of choice Use of plaster spicas that
Limit the movement of the chest or diaphragm 1s dangerous
and should be avoided Such immobtlization of the chest wall
almost certamnly mduce a bronchial infection

PuLaonNARy FIBROSIS AND BRONCHIECT ASIS

Pulmonary fibrosis 15 common m older mdivadunls and 1s
usually associated with emphysema It results from repeated
pulmonary 1nfections nd 1s localized chiefly 1n the lower
lobes When such fibrosts becomes more extensive bron
cluectasis 15 found with 1t The tvpical bronchrect itic dilata
tions 1n older persons are usually not as great or s destructive
as those found 1n younger mdividuals followmg suppurative
of nterstitial pneurnoma In older persons repeated attacks
of bronchitts and bronchopnenmomn lead to pertbronchial
mflammation and fibrosts and weakenmg and dilrtation of
the bronclual wall

The disturbance of respiratory function and the symptoms
resemble those of advanced pulmonary emphysema How
ever cough products e of much sputum 1s one of the chief
complaints The sputum 1s rirely foul and 1s not as copious
s 1n younger persons with bronchieetisis The cough 1s most
aggravated m the mornmg on nsg and persists until the
bronchi have been cleared of the nocturnal accumulation of
secretions Incuryation of the finger nails or clubbing of the
fingers 15 common These patients are particularly subject to
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tack of bronchitis and 1t may the weehs for them to recover
thar strength The cffect of so called tonies 15 notorously
Qifficult to estimate but many patients are apparentls helped
during convalescence by tihmg 2 mg of thiamne hydro
chlonde and 50 mg of macin three tmes 1 dav At times
strychnme sulfate 1/30 gr scems to improve therr strength

Aerosol adrmmstration of pemaillin may clear up bronchial
mfections A nebulizer Tike the DeVilbis No 40 filled with
200 000 umits of pemerllin 1n 2 cc of water 15 connected with
a smll oxvgen tank equipped with t reducng valie Therets
a hole m the tubing proximal to the nebulizer The oxigen 18
turned on 1nd the openmg of the nebulizer placed m the
mouth Inhaling the pitient closes the hole with s finger
exhaling he opens it and continues until the pemailin solt
tion 15 exhausted This 1s repeated several times dadly

1f bronchopneumoma develops 1t 1s treated ns avy other
bronchopncumoma (sec. p 389)

Severe heart falure comphicating pulmonary emphysemais
very grnve The patient should be put 2t complete restin hed
His flud mtahe should be hmited to 1000 cc m 24 hours 1f
the neek. vens are full and the hiver 15 engorged and of the
red blood cell count 1s high one or more phicbotomies of
500 ce gve great rebief Oxygen should be admmstered cot
tinuously until the heart failure 1s controlled Digitahs 1 gf
twice a day should be admimistered and continued at this
dosnge for at least two or three weeks Tf the patient has bd
no previous digitalis medication larger doses may be gne?
the first day One may gre an smital dose of 6 gr and 2
second dose of 6 gr six hours later If there 15 nsuffictent
response to these measures a mercurnl dwretic 2 c¢ of mer
cupunn should be given mtrnenously or ntramuscad
This may be repeated as mndicated every thiee to seves
days Severe heart failure 1n patients with emphyscmt hasa
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poor prognosis Rarely 1s compensation fully restored Death
commonly follows 1 weeks or months
Operation 1n an emphy patient 1s hazardous be

cause of the danger of postoperative pneumoma Ether 1s best
avoided as an anesthetic because of 1ts irntation of the lungs
Local anesthesin averhn gas oxvgen cvelopropane and eth
vlene are the anesthetics of choice Use of plaster spicas that
it the movement of the chest or daphragm 1s dangerous
and should be avorded Such immobilization of the chest will
almost certamnly induce a bronchial mfection

PurLaronany Fiprosis AND BRONCHIECT ASIS

Pulmonary fibrosis 15 common m older indiiduals and 15
usually assocrated with emphysema It results from repeated
pulmonary infections and 1s localized chiefly 1n the lower
lobes When such fibrosis becomes more extensne bron
clhiectasis 15 found with 1t The tvpical bronchiectatic dilata
tions i older persons are usually not as great or as destructive
as those found m younger mdivadunls followng suppurative
or mterstitial pneumona In older persons 1epeated attacks
of bronclitis and bronchopneumonia lead to peribronchial
wimmation and fibrosis 1nd weakenmg and dilitation of
the bronchial wall

The disturbance of respir ttory function and the svmptoms
resemble those of advanced pulmonary emphyvsema How
ever cough productive of much sputum 15 one of the chief
complunts The sputum 1s raeh foul and 15 not as copious
s My ounger persons with bronchiectasts The cough 1s most
aggray ited n the morning on rising and persists until the
broncht haye been clered of the nocturmil accumulation of
secretions Incunvation of the finger nails or clubbmg of the
fingers 15 common These patients are particularly subject to
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acute remfection of the lung With such remfection there 1s
fever the sputum becomes more purulent, and bronchopnen
monit usually develops At times there 15 hemoptysis which
artses from granulation tissue or from dilated venules i a
dilated bronchus This too 15 not nearly as common m the
type of bronchiectasis seen i elderly mdividuals Tts always
alwrming to the patient rarely, 1t m1y be exsangumating
Aspiration of blood nd secretions mto other portions of the
lung may mduce widespread bronchopneumona and pul
monary dumage

The phy sical signs of pulmonary fibrosis and bronchiectasis
may be mimmal Because these changes usunlly occur 1 10
emphyscmatous lung the distended hyperresonant lung ob
scures the signs ordinanly produced by these lesions Often
the onlv objective evidence aside from the charactenstc
cough are pessistent rales 1n one of the lower lobes of the
lung Dullness may or may not be present If the lesion 15
extensive or if there 1s httle pulmonan, emphysema duliness
diminshed breath sounds and mowt, shckhy rales may be
heard over a lower lobe -

The roentgen examnation too 1s often of nittle help The
hyperacration of the lungs obscures the fibrotie changes Or¢
may see nothing but a few fibrotic streaks radiating down ©
the bases If the process 1s far advanced or if there 1 it
emphysema the affected lung fields may be dark nd the
fibrous strands and dilated bronch: may be visible In such
cases the 1ntercostal spaces are narrowed and the heart an
mediastinum may be drawn over to the affected side The
difated broncht ¢an be visuahized by nsullation of iprodol
and subsequent roentgen exammation This procedure m 0
persons masy give nse to serious intative reactions eien fo
pulmonary edema aod 1t 1s rarely necessary or ndnsﬂﬂc! 1o
carry 1t out Such localization of bronchiectasts 18 of salue
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only when mdispensable to diagnosis or when operation 1s
contemplated Thus 1s a rare contingency n elderly patients

A serious form of pulmonary fibrosis and bronchiectasts 1s
encountered m patients who have had excesstve roentgen 1r
radiation of the thorax for malignant lesions * One encounters
this climeal picture m women who have been wrradiated for
cancer of the breast and 1n patients who have recerved roent
gen therapy for neoplasms of the lung or mediastmum Such
lung damage 1s usually accompanied by cutaneous damage
such as telangiectasis or atrophy and induration The earhest
lesion 15 2 pneumonitis which may be accompanied bv per
sistent fever cough and chest pain Gradually pulmonary
fibrosis bronch areas of atel and emphysema
develop Adhesions form between the diaphragm and the
lung and between the two layers of the pleura The lung
shrnks the mediastirum 15 drawn to the affected side As i
the case of other chromic pulmonary lesions the pressure 1n
the pulmonary artery becomes elevated and atherosclerosis
of the pulmonary arteries hypertrophy of the right ventricle
and eventually right heart failure oceur It 1s important to
guard agamst this postraciation pulmonary lesion m patients
recelving radiation to the chest Commonly the lesion 1s s
diagnosed as a pulmonary metastasis or a recurrence of the
neoplasm and roentgen irradiation 1s contmued wath further
destruction of lung tissue

Treatment —The general treatment of these patients 1s
1dentical with that of patients with pulmonary emphysema
Radical treatment suchasp v whichis bl
for certam cases i younger people 1s rarely indicated n
these older patients The process 15 more diffuse and the
operative nishs are too great Pneumothorax can seldom be

“STFred ] R and Galdbery, 11 Post Imadiation Clanges sn Lungs and
Thorax Am J Roentgenol 43 87 June 1910
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carned ont becwse of adhesions Lycessve secietion of
sputum ¢ m otten he contralled by sharply lumiting the mtake
of fliuds wd st o cwdie edemt The diet should be
salt poor wd the fimd intike sestricted to from 500 to 1000
cc 11 24 hours These me wsures should be ¢ arried out stnctly
durmg penods when the secichion 15 excessive When the
wute process subsides they may be somewhat relared
Durimg w attack of 1cute pneumomtis the wdmunstrion of
pemariim or of sultidinzme 1 Gm every fom hours often
brings the acutc itection under control In nonfebnle pa
tients with excessive secretion 10entgen thenpy m moder
rtely Tuge dosage to the chest 1 2t times successiul i drymg
up the secretion An wenge totl dose ot 1200 roentgens
through exch of the ntenor lateril and postenior fields 1
cmplosed £ich tiewtment consists of 75 roentyens o t6a
or thice fields ' Duung this tieatment there 1s often e
certbation of cough wd expcetorition wd there mu he
fevar Ylemoptysis mayv occur Improvement 18 first notice e
ter 1bout three fomths of the tre 1itments hnve heen gned
wd contumtes for some fomn months after the cession 0
treitment Roentgen therapy docs not cure the Dronchn
cctasts 1t helps resolve the chrome mfl immatory re tion
the hronclu and lessens the bronchil secietions nd exud ites
Ranoral of the patient to 1 waum dry chimate is pmlnhb
the most useful procedure for obtunmg 1 comfort le ex
wstence ,

Lo Prevvionia

Lspord prcumoma cwsed by whaltion of unsstrml ble
ols 35 ot n i ddderly debn) } persons P‘mlc
vlarly m those with difficulty n swallowmg In 4 recenthy

“Berck M and Hams W Roentgen Theraps frr Bronehieett
J AN A 105517 Feb 13 1937
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reported series of 41 cases that were studied at autopsy 24
were in persons over 60 years of age and 11 1n persons be
tween the ages of 50 and 59 ¢ Liquid petrolatum or mineral
oil1s the offending agent m most cases At times ths 1s intro
duced 1nto the body by nasal mstillation more often as a
result of oral admmstration Ol mtroduced mnto the pharyny
may enter the trachea without proyvohing cough or other
distressing symptoms This occurs with particular ease swhen
there 15 some disturbance of the swallowing mechanism due
to local disease or to generalized weakness or mpaired
consciousness Thus 1t 15 found commonly m feeble old or
cachectic individuals Once the ol has passed the glottis 1t
trickles by force of gravity to the basal portions of the lungs
The pathological picture 15 characterized m the early
stages by pulmonary alveok crowded with ol filled macro
phages These phagocytes enter the lymphatics and aheolar
sept1 and then dismtegrate A secondary fibrous tissue pro
Diferatton with collections of giint cells 1bout coalesced o1l
droplets follows The end picture resembles that of chronic
terstitial pneumonitis The lesions vary 1 size from small
nodules to large masses that may mmvolve an entire lobe At
times o1l can be scraped from the surface of the lesion
Lipord pneumonia 15 usnally asymptomatic and 1¢ discoy
ered unexpectedly on the roentgen film or at autopsy The
patient may have a nuld cough and there may be occastonal
bouts of low tever Somc patients experience recurrent at
tacks of bronchopneumonia Physical signs are often lacking
In more 1dvanced cases there may be dullness bronchoves
1cular breathing and rales at one or both bases Clubbing of
the fingers does not occur Rarely oil droplets can be idents
fied 1n the sputum These are sigmficant only if the pattent

SFraman D G Engelberg 11 and Memt W II Ol Aspiration
(1perd) Prev moma i Adlts Arch Int Med 68 11 July 1940
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has tahen no o1l for some hours before the sputum 1s collected

The roentgen findings may suggest the correct diagnosis
The markings m the lower lung fields are exaggerated With
more advanced lesions there are Iinear or nodular infiltrations
that may coalesce to form larger areas of consolidation These
changes 1re usnally found in regions close to the cardiac or the
diaphragmatic shadows The toentgen picture may sunulate
bronchiectasis basal tuberculosis or a pulmonary neoplasm

The dingnosis of lipoid pneumoma should be entertamned
1n the case of a pitient exhibiting persistent basal mfiltrations
and few symptoms Inquiry should be made mn 1l such cases
regarding the use of mmeral o1l orally or intranasally If there
has been sorne difficulty in swallowing the diaguosis 1s ren
dered all the more probable A certamn diagnosis can be made
only by discovering ol droplets m the sputum

Unless the Jesion 15 evtensn e 1t causes few symptoms and
does not shorten hfe The gravest danger 1s complicating
bronchopneumonia The increasing frequency of lipmd pnen
moma calls for caution m the admimstration of mmeral ol
to debihtated patents

Bronciiarn AsTiMA

Bronclnal asthma should be distingwished from the wheez
mg of chronic bronchitis and emphysema aud the carduc
asthma of acute Jeft ventneular farlure Asthmatic bronclutss
1s mamfested by contuous cough and wheezing In addibon
to sibilant and sonorous rales thronghout the lungs large
moist rales are audible throughout both low er lobes Acute
paroxysms of dyspnea are brought on by atterapts to cough
up the profuse viscid sputum or by bouts of acute remfection
of the bronchn Paroxysmal dyspnea due to acute left ven
tricular fartare usually occurs at night It accurs only when
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there 15 sertous disease of the heart particularly hy pertension
or coronary artery disease associated with considerable en
largement of the left ventricle In the absence of cardiac
enlargement paroxysmal dyspnea cannot be attributed to
the heart Confirmatory signs of myocardial weakness must
be present such as rapid heart rate feeble heart sounds
gallop rhythm accentuation of the pulmonic second sound
and pulsus alternans

True bronchial asthma mduced by sensitwity to specific
allergens becomes less common with advanemng years An
allergie asthmatic person who survives past middle Iife has
developed multiple sensitivaties his asthma 1s induced by a
great vanety of factors he has developed emphysema and
bronchitss and he has become sensitive to the bactenal infec
tion n the bronchial tree So with the years the chimical pre
ture of hus asthma graduallv changes from ntermuttent at
tacks with intervals of well being to continuous milder res
puratory distress and wheezing with exacerbations brought
on usually by reinfection by catching cold or by an attack
of bronchibis

‘The patient has the typical appearance of advanced pul
monary emphysema The chest 1s barrel shaped cxprration
1s prolonged and the exprratory murmur 15 famnt There 15
much cough with mucopurulent sputum and moist and
wheezing rales are heard throughout the Iungs

Commonly the smuses are mfected and there are nasal
polvps The appearance 1s cyanotic the fingers are clubbed

Although 1n these oldcr asthmatics it 1s unusual to discoyer
theallergen removal of which will relieve the symptoms 3t 1s
wise to test the patients sensitivity for at times lherap) 15
successful Balers who are sensttive to flour and furriers who
are sensitive to fur find great relief by changing their occupa
tion Other speatfic allergens may be found Discovery of
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eosmopluls m the blood or 1 the sputum should encourige
the search for 1 speaific cause

Treatment ~The general ticatment of these pibents s
identiel with that of pabents with pulmonuy emphysema
and bronchttis If a specific factor inducing asthmatic attacks
1s discovered  this should be removed from the patients en
vronment and if this 1s impossible attempts at desensitiza
tion should be made The upper respiratory tract should be
crefully exammed by an otolaryngologist Nasal pobyps
should be removed and adequate dramage of the smuses
mstituted Radical sinus operations m mn  expenence
rrely umprove or lessen the asthmatic serzures Clearg the
nasal passages to allow free breithng 1s helpful

Treatment of the wute asthmitic attack does not differ
fiom that used for vounger mdnaduals Adrenalin should be
used wath cration 1n patients who have, m addition hyper
tension and coronary artery disease A subeutaneous dose of
from 3 to 5 munnms 15 usually tolerated and f st gryes nse to
no untow ard symptoms may be repeated freely Ephedmme
too may mduce unfx orable re wctions m persons with cardio
vaseulir disense so 1t should be presenbed with car Be
cause it may c1use sleeplessness and restlessness 3t 1 Dest
combmed with a barbiturate such as phenobarbital It ma)
be grven m doses of % gr of ephedrme hyvdrochlonde with ¥
gr of phenobarbital three or four tunes 1 dv Frequethy
adrenaln 15 efficacious when given by mhalation by mens
of an atomizer generating a very fine spray For this the
1 100 solution 15 used The patient inhales the viponzed
solution as soon s he feels hus chest bighteng In this way
more severe attacks may be averted and the nse of hvpoder
mc medication avoided Certam vaponizers on the marhet
are clectnerlly drmen «nd equpped with 1 face mosh
are very efficient Their use may nrrest n asthmatic sezure
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that has been resistant to all other therapy mcluding the
hvpodermic use of adrenaln The mtravenous adminstration
of 05 Gm ammophylime m 10 ce of salwe solution will
often halt an asthmatic attack The mjectron should be given
slowly else nausea vomiting twitching or even convulsions
may occur Ammophylline supposttories of 0 5 Gm are 2lmost
as effectual Gren on reting they will often wsure 1 mght
free from attachs Some patients dernve relief from the old
fashioned remedies—smohimg cigarets or burming powders
contanmg stramonium leaves or saltpeter When the asth
matie attack does not vield to any of these remedies and
when 1 status asthmaticus has set in the inhalation of helium
nd ovygen may be hfe sasmg Because helum has 2 much
lower density than mtrogen a mixture of 21 per cent ovygen
and 79 per cent helium has one third the density of ur wnd
therefore requires much less effort to breathe than ur wnd
otigen In obstructive dyspnea such as m asthma the use
of such a helum oxy gen mixture lessens the mspiratory effort
and aids the ventilation of the Jungs It 1s best admimstered
through the BLB mash In all older patients with severe
bronchiil asthma 1t 1s wise to give digitahs to prevent nght
heart fulure For one week the dose should be 3 gr daily and
after this 1%, gr duly Medicatron should be continued as long
asthe sthmatie serzures persist bedatives should be used with
great crution Bectuse of the patients distress and restless

ness there 1s alw1ys the temptation to give drugs that will
quiet lum and lessen lus anxiets et there 1s considerable
dwger 1n therr use beetuse of therr depressant action on the
Tespiratory center Morphme the barbiturates chloral I

drate and pualdehyde may all ctuse respiritory arrest and
death m pitients m status asthmaticus Morphine 15 espe

aally dangerous and should be avorded The other sedaties
m1y be given cwtioushy m small doses Atropme not only
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@ives no relief but often makes mtters worse by making the
bronchial secretions still more viserd and difficult to ¢x
pectorate

Between 1ttacks, the trewment of these patients 15 identt
cal with thit of patients with pulmonary emphisema At
times treatment with autogenous \cemes prepared from the
ptient s sputum lessens the frequency of asthmatic attacks

Resprratory exercises ave very useful In asthmatic patients
mspiration opens the bronchi and the prolonged actne expir
ation compresses them As 1 result of long standing asthma
the 11bs rem un 1n an elevated posttion and the chest muscles
become shorter and remain 1 this state of contracture even
fter the acute 1sthmatic attack 15 over The altered position
of the nbs enlarges the chest cavity and the Tungs become
overexpanded to fill the greater chest cavity Exercises are
directcd to reduce the chest cavity to normal size Ordmars
breathing evercises are useless for they mcrease the expin
s10m of the chest Exercises should be directed to teachng the
pahient to use the lower chest muscles and the diaphragm
Thes should be given systematically and under expert gut
wce They should be cumied out before 2 mror and should
be taken on ansing m the mormnimg and 4t mght Once they
have been learned thes should be mstituted when an asth
matic attach 15 impendig If breathing 15 too asthmatic
adrenalin or ¢phednne should be admmstered before the
everaises are begun The primary exercise consists of 2 quet
small nasal inspirition Thas should be accomphshed by 2
contraction of the diaphragm not by an eley ation of !}xs
upper part of the chest The patient should keep Tus han
on Ins epigastrium and with the descent of the daphragm hé
will feel the upper abdominal wall bulge forw ardasit1s i
placed by the descending diaphragm Inspiration should
followed by prolonged espiration through the mouth The
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patient s attention 1s concentrated on thus act 1f he makes an
F or 57 sound with his mouth while exhaling Expiration
should be accomphshed by a contraction of the abdommal
muscles and of the lower chest muscles and should be pro
Ionged to the limt of the patients capacity At the end of
such an expiration the patient may hear wheezing at the
bases of his lungs and may cough but the procedure should
be persisted m With the next mspiration the bdommal
muscles should agam be allowed to swell out Complete relax
ation 1s important At first the exercises should be taken very
easily A session should last 10 mnutes

When this elementary breathing has been learned a broad
belt of cloth should be placed around the lower ribs and the
free ends of the belt held 1n the patient s hands At the end of
expiration he should tighten the belt to empty the lungs
completely Stidl holding the belt ight he should inspire and
through hus spiration expand the belt

When these exercises have been learned general calis
thenics designed to strengthen the abdommal and bach
muscles should be added In carrying out such calisthenies
careful attention should be paid to proper breathing durmg
therr execution ¢

PuLmoNarY TUBERCULOSIS

About 25 per cent of persons past the age of 50 have latent
tuberculous focr Tuberculos:is mortality 1n adults remarns at
a steady level up to age 60 after which there 1s a slow 1n
crease ‘The mortality rate for ages 50 to 59 15 62 per 100 000
for ages 60 to 691t 15 70 and after age 701t 1s 75 per 100 000
After age 40 men are twice 1s commonly ffected s women

SAsthma Research Council Physical Fxercuses for Asthma (34 ed
London Rings College 1939)
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The discase oceurs wath such frequeney that phvsicins
shonld search for 3t 1 a1 older paibents with chrome pul
monary disorders

Tuberculosis 1 persons past the prime of life 15 rarely 3
fresh mfeetion Almost invanablhy the disease w 1s contracted
wm youth or m earh adudt hfe It mav become rerctiated it
amy age Such renewed progression of the disease 1s favored
by ntercurrent wasting diserses malnutntion i orable
working wid hning conditions wnd alcoholism The tubcreubin
reaction 15 not a relnible gude to the presence of tubercufous
mfection 1 the aged One study revealed 36 per cent nega
tive tuberculm re ictions n persons past 65 who hnd defimte
roentgen € vidence of pulmonary tubercalosis

Tuberculosss 1n the elderly usually tahes the form of fibrod
phtlusis Thete 1s great connectne tissue rexction the mt(r
lobr connectne tissue prolferates the plenra becomes
gath thickened the broncht hecome dilated wnd hronch
wctatic Compensatory emphysem develops an the w
rolved portions of the lung When cavitics occur they ¢
very thick walled There may be marked retraction of the
lung pulling the mediistinum and henrt over to the ffected
side

In these cases the mfection 1s an mdolent one, there 18
bttle fever the temperature may be subnormal and there
may be httle cough and sputum but the pulse 1s apt to be
raprd The chest resembles that in emphy sema although there
15 uswally retraction or flatteming of the apices with v astmg
of the overhing musculature Displacement of the med
astinum to the side where the Jung 15 most shrunhen can B¢
recogmzed by obserung the position of the trachea and o
the cardiie apex (Tig 22} The lungs are hyperresonnt te

Amazon P “Tuberculin Reaction in OId Age ™ Am Rev Tubere gl
January BEHS



Fic 21 —Iealed calcified pulmonary tuberculnsis
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Ihe disease occurs with such frequency that physiciins
shauld search for st sn afl older patients wath chrome pu}
mon wv cisorders

Iubereulosss m persons past the prime of life 1s rivels 1
fiesh mfection Almost iy wiably the disease w s contracted
w youth or w eatky adalt hfe It may become yeacty ited 2t
wy ge Such rencwed progression of the disease 1s {avored
by sntercutrent s istig diseases malautntion, unfnos Wle
worhing and living condhtions and alcoholsm fhe tubcrculn
reaction 1s not 1 relible guide to the presence of tuberculous
mfection m the aged One stuch? resealed 36 per cont neg?
tove tuberculn re tctions in persons past 65 who hid dufimte

evudence of pul y tuberculosis

Tuberculosss n the elderls usuaily takes the form of fibrond
phthisss There 1s great connective tissue reaction the mief
lobir connective tissue prohferites the plenrr hecomts
meathy thichened the bronehs boeome dilated nd branch
ectitic Compensatory unph)sem'x develops 1w the ump
volved portions of the lung When cavities oeeur thes ar¢
vers thich willed There may be marked retraction of the
lung pullng the mediwstinum <nd heut over to the Affect
sule

Tn these cases the mfection 15 n ndolent one there B
bttle fever the temperature may be subnorm o and there
myy be hutle cough nd sputum but the pulsc 15 apt 1o be
rapid The chest resembles that 1n emphysem although thu:’
15 usually retraction or flattenmg of the apwes wath wastng
of the gverlying museulature Displocement of the ™ "
stum to the side where the lung 15 most shrunhen ¢ e
recogmized by observing the position of the trachea and ;‘0
the cardiie apex (g 22} The lungs are yperresonmt

Tamwan P Tubsrenbn Reaction vn OJ Age ™ Am e Tabere 1741
January 1943




Fic 92 —Chronic fibroid phthsis “ote fibrasis especially of the left
upper lobe pulling the trachez and the mediastinum to the left



Fic 23 —Chrome fibroid phthisis and hypoplastic heart



Fic 21 —Same patient s i the preceding two years later Cardiac
dilitation accompinymg nght heart fmlure
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10 years after the discovery of their lesion Thexr distress from
wereismg respuratory difficulty and smpawed  pulmonary
ventilation slowly progresses Hemoptysts occurs but is less
common than m the caseating form of tuberculosts At times,
rapid spread of the tuberculous lesion with caseation muy
occur As m other pauents with pulmonary fibrosis nd
bronehuectass rght heast fmbure 1 common md mu ewse
death Figures 23 and 24 are roentgenograms of 1 patent
with chronte fibroid phtlusie tihen 24 months apwt The dil
atatson of the he it was assoctated with hert fulure Nop
tuberculous bronchopneumonta 1s often the cause of death
Complications such as tuberculosis of the stestines and
of the farynx so prevalent m fibrocaseons tuberculosis 1%
rather mfrequent

The fibrociseous form of pulmonary tuberculosis canstt
tutes nearlv one hlf of all ¢ 1ses of pulmonary tuberculosts 1
adults aver the age of 50 This has a rapid course as 2 nile
and does not differ m sts mandfestrhons when it occurs 12
older indnvxdunls Howeser 2 person with fbrociseous pul
monary tuberculosis may Ine for three or more decides
and the course of the diserse may be marked by pro!ongcd
remusions md exacerhations Intestinnl and hvaged W
herculosis e common 1nd death ss usually due to Be
tuberculous mfection

Drabetes mellitus md tuberculosis often cocus
persons Jargely becuse of the mereasing modence of &t
betes 1 the later persods of hfe The duabctes actty es e
tuberculaus lesion nd Jeads to its rpid progress unless the
cuabetes 15 strictly controlled

The 1ssocsation of asthma and pulmonary tuberculoss 18
frequent Farkavy found chmen] and roentgen cudmns 0}
tuberenlosss m 10 per cent of 400 cases of wsthma stude 1'1
s chnie About half of these patients reacted to forag

t m older
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protemns of the mnhalant group The other half had foc of
mfection 1n their respiratory tracts and behaved just like pa
tients with asthmatic bronchitis who are free from pulmonary
tuberculosis The association of tuberculosis and asthma
therefore 1s accidental and not due to the tubercle bacillus
Treatment —1he treatment of actnve caseous tuberculosis
m older persons does not differ fiom that emploved for
younger mdiiduals Because of the presence of extensive
adhesions pneumothorax treatment 1s usually unsuccessful
Radical thoracoplasty 1s less well borne m elderly persons
and 1s rarelv mdicated Patients with chronic fibroid phthisis
do not require mtensive tieatment It 15 most important to
mpress upon them that they hve tuberculosis and that thetr
sputum 1s full of tubercle bacilh that may fect others If
they will learn proper personal hyvgiene many of these pa
tients can stay at home Residence m a sanatorum or hos
pital 15 rarely advisable because specific treatment 1s useless
and the disease lasts many vears Only for the poor and home
less 15 mstitutional care indicated and these need some form
of custodial rather than hospital care In general the treat
ment corresponds to that of patients with pulmonary em
physema and fibrosis The patient should avord cold and ex
posure to mclement weather Residence in a warm chmate 1s
beneficral The patient should not overtax himself physically
and should have plenty of rest Many can carry on a seden
tary oceupation The diet should be varied and plentiful and
every effort shonld be made to mamtam an optimum weight
The patient should weigh humself 1t weekly mtervals Symp
tomatic medication for the cough 1s often needed When the
process 15 far advanced or when intercurrent nonspecific
mfections occur the physicimn should be on the watch for
night heart failure and treat 1t as outhined mn the section on
pulmonary emphssema When there 1s associated diabetes
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treatment of the metabolie disorder should be stuctly fol
lowed Smee 1t 15 essentiil to mamtun the pitient s wesght
it will nsunth be necessary to g e msulm m rddition to an
appropriate diet

T ortons

Pulmoniry neoplisms are bemg recogmzed with mesesmg
fiequency  and there 1s evidence that there has been 2 defi
mite merease n then madence Thes occur for the most put
m persons over the age of 50 so that i n agmg populition
more eses wll be encountered The onset of cough hemop
tysis or pam i the chest m a pexson past middie age should
alwnys arouse the susprcion of carcmoma of the lung Men
are affectcd far more often than women Phusicd signs w¢
often sewty so that the dignosts rests largely on roentgett
esammation 1nd on bronchoscopy  Both of these procedmes
should be promptly employed when = suspreton of pulmonsy
neophism evsts Roubime ¥ riv may disclose 1 Iatent Jesion

Benign tumors of the bronchus are uncommon They u¢
met with 1 young wnd old Cough and hemopty sis ¢ the
lerding symptoms The phs sieal signs are those of atelectiss
for the adenoma exuses 1 partsaf obstruction of the Dbronchus
with collipse of the pulmonary tissne behind the obstruction
The phvsieal signs e dullness wnd dwmmished breathing
over the affected rea When mfection ocours belund the
obstructing lesion fever and purulent sputem deselop The
roentgen film often does not reseal the leson Intepsite
atelectsms or prenmomtis will show on the rocntyen £l
Dragnosss 15 made by hronchoscopy The tanor usutth 38
be remos cd through the brenchoscope followcd by complete
recession of symptoms and physical sigus Dely mm eulte
puhnomr\ infection and secondars bronchuectasts
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Mahgnant tumors of the lung are far more common than
bemgn tumors The most frequent lesion 1s a neoplasm ans
g from one of the large bronchi These comprise fully three
fourths of mahgnant pulmonary neoplasms These growths
are highly invasive and extend mto the lung and med:
astmum There 1s erly involvement of the hular Ivmph nodes
Metastases 1e common and occur with particular frequency
mthe Iner bram and bones Cough and hemoptysts are early,
symptoms and result from ulceration of the tumor In these
cases too atelectasis and infection of the lung behind the
obstruction commonly occur The phystcal signs are dullness
and dimimshed or absent breathing n the affected area The
mediastinal structures may become mvolved There may be
paralysis of a recurrent laryngeal nerve or mvasion of the
pencardrum More commonly there 15 extension to the pleura
with development of 1 pleural effusion When this occurs
pan and tenderness of the chest wall are frequent The
pleural flnd may be bloodv Tumor cells discovered in the
pleural flmd may reveal the diagnosis At times metastasis
occurs to the lymph nodes at the root of the neck just behind
the medial end of the clwicles Such nodes ean be palpated
by mserting the finger behind the episternal notch nd the
msertion of the sternoclerdomastoid muscle Removal and
Tustologic examination of such a node may clhinch the ding
nosis More rarely tumor cells may be found mn the sputum
The roentgen picture of these tumors depends on the pres
ence or 1bsence of stenosis of 1 bronchus In the case of a
stenosing tumor there 1s atelectasis In the vbsence of atelec
tasis infiltrating shadows mv be seen 1t the root of the Tung
extending out toward the periphery Enlarged mediastinal
nodes 1re often seen In this type of lung tumor bronchos
copy almost always reveals the lesion and histologic exam
mtion of a remot ed specimen discloses 1ts nature Bronchos
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copy should be carried out freely 1f there 1 1ahid rewson to
suspect a pulmonry neoplasm

In the early stages the symptoms are not very stokang—
chiefly cough and pan m the chest There 1s httle or no loss
of weight and no anenmn There m7y be clubbmg of the
fingers Any untlateral pulmonary Yeston m an elder person
should arouse the suspicion of mahgnancy Becwse of the
frequency of secondary infection lung tamor may mas
querade as 2 lung 2bscess or s mdolent bronchopneuzmonid
A curemoma may develop m an old tuberculous cavity

One quarter of all Jung tumors are what Raban s ealled
the caeumscribed tvpe They occupy the p'\renchymal and
peripheral zones of the lung and anse from the smaller
bronclt These tumors grow slowly and metastasize late For
a Jong trme there may be no 1wy oh ement of the nechastmal
lymph nodes The twnors may long remamn silent and gne
nse to no symptoms  Eixtenston to the pleura and overhng
structures eventually causes locatzed pam and tendemess
Cough 15 nsigmfcant Clubbing of the fingers oceurs €ary
Roentgen cxammation reveals anywhere 1 the Jung fields
2 discrete circular shadow These tumoss occut it reglons
maccessible to the bronchoscope wnd so can rarely be 31508
ized by its use

Treatment ~Roentgen trestment 18 weffectuat and 3 2
rarely worth while subjecting the patient {o the expenst 0
discomfort of this procedure The only hope of cure Jses
operation  With the dscrete penspheral tumors operattt®
shock 15 not great and even older persons have good chance
of wathstinding the procedure Swce operative removal Offc“:
the only hope 1t should alnays be mdertaken Before st
mmitting the patient to operation every effort should be ““Ie
tp determune whether there are 1y metnstases which wow
sender the operation futile In particalar the spine and the



Fic 25 —Primary caremamma of the lung
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long bones skould be x raved for they are fnonte sites of
metastasis In the case of the more diffuse tumors, operation
15 much more formidable and 1s 1arely successtul m erdient
mg all of the tumor tissee Usaally the whale lung and the
medrstina} glnds 2t the root must be removed The opera
tive mortality 15 great Pittents aver the age of 63 can hudl
stwd such 1 pracedure

Neoplistic im oh ement of the pleurs i usualh secondan
o a growth m the hmg or 1djacent structures It results 1
rapid acewmulation of flud which 15 apt to il the whak
plears and cruse mtense dyspnet The fimd 1s often bloods
When removed by paricentesss it rapudhy reaceumulates
Diagnosss of the nature of the lesion e be made by exo
nation of the plenral flmd The fud 15 centnfuged nd the
sediment 1mbedded 1n parfin and sectioned and stamed for
microscopie stedy Koentgen exammnatian of the chest i
mudiateh after removat of the find my reveal Jestons of the
lung or plevry Treatment 1s meffectan] Chief rehance must
be placed on codene nd morphne Thnd should be e
moved whenever 1t 1s neeessary to relieve dispnea

Secondary or metstatic tumar deposits w the hng e
common They are scen parbiculaudy m prhents with hvper
nephrom or with cancer of the brexst prostate or thyrod
They are usuafly discovered by routine racntgen cxumnation
for wntil the lite stages they goe mse to 1o plysical s1gns
Thewr metstatic nature 1s reverled by the £t that they ¢
mltsple and dffusch seattered throughout both Tung ficlds

Luvg Anscess

s and is CONIse

Lung 2bscess 1s not pecuhiar to oldes person o

1 the elderly has no unusual festores Laung abseess & »
pronchogene ongm  doe to aspition of wnfected mater



T 26 ~Sclitary metastasss to the lung from a hypemephroma
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The nfection ¢ usually 1 anverobie one, gving nse to a
putnd abscess The souree of the snfectie material 1s usualh
the mouth aspiration commoanh following operations on the
mouth or tooth extractions Pyorrhea 15 common 1 older
persons Aspiration of the lughly infective pus readily oceurs
duning ancsthesa for operitions that do not mohe the
mouth It s important therefore to have the patients mouth
put wn good condition before subjecting hsm to any operation

The pathological lesion 15 2 necrotizing nflammation of
the affected bronchus and adpcent bronchioles which soon
wnolies the surrounding lung tisue Reactive Jocalzed plen
sy warsoccurs Breahdown of the gangrenous infected area
quickly tahes place and the softened matersal 1s coughed vp

Symptoms ~Thsee to five days elapse between the aspira
ton of mfected matter and the first chowal mamfestabions
The first sy mptoms e fever and cinthness Sharply Tocalized
pam m the chest due to pleuntic involvement soon follows
The site of the pamn marks the location of the abscess Sub
sequently cough develops and sooner or later usualhy i two
weeks foud sputum 15 couphed up Even before this a foul
odor may be observed on the breath particularhs of one
smells the patients breath mmmedatels at the cod of 2
coughing seizure Recognition of this odor 15 most important
for st 15 a pathognomome sign Hemoptysis 15 imanabh
present Phsical signs are useally absent At most there
be a small area of dullness and dummished breathing Local
1zed tendemmess of the chest wall over the abseess 15 an 32
portant sips Roentgen exammation may at first show noth
g but 1 areumsenbed area of mfiltration but within tw 0 0F
three weeks 2 cavity wath 1 flud Jael will be cdent
Bronchoscopy will reveal the preaise ongmn of the pus and
sill help Eocnhize the fesion In many cases bronchograph
with sodized il 5s necessany, for evact Jocahzation
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Treatment —Spontaneous cure occurs with sufficient fre
quency to warrant imtial expectant treatment But the patient
should be Lept under close observation and there should be
repeated roentgen exammation If mn the course of three or
four weeks the fever subsides the sputum b scanty
and the lesion on the roentgen film smaller one may await a
spontaneous cure If cough and fever persist and «f the roent
gen film shows an extension of the lesion operative ter
vention 15 indicated 1ndeed 1t may become an urgent pro
cedure In former vears delay m operation was the rule The
result was development of chromc lung abscess with wide
spread pulmonary mvolvement multiple cavities and bron
chiectases At such a stage medical treatment 1s meffectual
and operative mtervention which usuallv calls for lobectomy
or pneumonectomy 15 exceedingly hazardous Operation on
an acute lung abscess mvolves relatively shght nisk and grves
gratifymg results The most important measure preceding
operation 1s accurate localization of the abscess because 1f
the maision 1s not made directlv over the abscess where the
two layers of the pleura have become adherent putnd
empyema may result Both the localization and the surgical
treatment of pulmonary abscess represent lughly specialized
technies and should be entrusted to physteims with special
traming




Chapter Bleven

DISFASES OF THF GASTRO INTFSTINAL TRACT

GASTRO INTESTINAL distmbances e among the most
frequent cuses tht wmpel old people to sech medical ud
In hnlf of these cases there 15 1 disorder of function without
the presence of orgimc disease Thete tre no gastro intestnal
disorders that re confined exclusnely to nging persons bt
bodly changes that come with ging wmpress & cortun pit
tern on some of these diseases

Gastne sty graduaily dechnes with advanemg weus
Although pproamately one Tl of alf persons over the ge
of 60 have normal or hugh gastnie acdity musy show &
mmshed secretion nd about one third bate 1o free I
drochlone nad Ihstumme stumuhtion will produce pret!
secretion 1 about one half of those with ancxdity Fepsit
seerction 15 depressed  but not lost 1 these cases Atrophy
of the papillc of the tongue and secondary anemia often
accompany the achlothvdrin The emptymg tme of the
stomach does not change with nge

The stinary enzymes e drmumshed n amount so tht
the first stagge of starch digestion 35 greathy dcprcss(‘d ow
ever pwcreatie umdise as preseat m sufficient guantitt
that old people do not suffer from mgomplete carholisdrate
digestion There 15 some dinunubion . teypsi and hpase
secretion by the pncrens

270
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Loss of appetite may be related to a lessening of the senses
of taste and smell and possibly to dimumished hunger contrac
trons due to gastric atony Up to a certun pomt 1t may be
a useful adaptation that reduces the food intake when the
energy requirements of the aging body dummish The stom
ach and mtestines of aging persons like thewr hearts lack
reserve power so that Jarge meals cannot be taken without
distiess The power of digestion 1n the aged 15 markedly in
fluenced by fatigne When old people are tired they lose their
appetites or 1f they do eat they develop digestive upsets

The general dietary management of the aged has been
discussed m Chapter 3

CONSTIPATION

Constipation 15 one of the commonest complatwts of older
persons There are a number of causes of constipation and
treatment should be based on recogmition of the cause Con
stipation may be due to madequate food mtake or to a dry
diet with scanty ngestion of fluds It may result from
psychic disturbances or from bad habits It 1s the old story
applymg to young and old that regular evacuation of the
bowels requires an unhurred regulanty of defecation Often
mconventences m housing or n the mode of lnng are re
sponsible for the establishment of improper bowel habits

Atomec constipation 15 due to loss of tone of the colon and
of the abdominal muscles This may result from physical m
actnity from general enfeeblement or from long contmued
use of cathartics and enemas Spastic constipation 1s due to
an wntable spastic colon which breaks the fecal mass mto
many small segments and which by its spasm prevents the
normal progress of the fecal column The descendmng colon 1s
the chief site of thus spastic process This type of constipation
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1s commonly assoctated with abdominal eramps, or penstaltte
unrest The stool 1s hard and lumpy and broken up mto
many small fecal masses By abdominal examnation one
cn often roll the tight sigmoid under the fingers as a thin
cord Spastic constipation results from disturbed mnervation
of the colon This my be due to psychogeme factors to
worry and overworh to excessive smohing or to drnking too
much coffee Annl fissures or punful hemorrhoids mw be
responsible By dyvschesia 1s meant that form of constipation
m which the rectum fails to empty 1tself It 15 the end result
of habitual neglect of the call to defecation The rectum and
Jower colon gradually become more and more distended the
musculature gradually loses its tone and contractihty In
time the weakened muscular wall of the rectum 1s incompe
tent to expel the contents of 1ts overdistended cavity Al
though the rectum remamns overdistended with feces 2
passage may be opened through the center of the fecal mass
and oceasional watery movements may be evacuated
Before mitiating treatment the physician should mahke
sure that there 15 no underlymg orgame disease The sudden
appearance of constipation n an older person should always
be regarded with suspicion for 1t may be the first sign of a
colonic neoplasm Inadequate food absorption due to ob
struction of the cardia or the pivlorus may gne nse to con
stipation The occurrence of new growths of the gusto
1ntestinal tract 15 so common m older persons that 1 careful
roentgen study of the gastro mtestimal tract should be made
when there 1s the shghtest doubt about the diagnosis
Treatment —First attention should be g en to providing 3
well balwced diet regular hours for meals 2 regular hour
for gomng to the torlet and adequate flud mtake A glass of
water taken on ansing 1s often helpful Withholding of all
cathartics 15 essental to 1 cure of constiprtion When €2
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tharties are withdrawn from a patient who has been depend
ent on them for years several days or a week may pass before
there 1s a spontaneous bowel movement This 15 2 trying
perod for the patient who has become mentally conditioned
to the supposed need for a daily evacuation The physician
should explam to im that this delay can cause no 1l effects
and that the fear of auto mtoxication from the retamed stool
can be distmissed as unfounded With patience and mstitution
of appropriate treatment spontaneous evacuation of the stool
will take place sooner or later Only n the very old or m
feeble chair ndden or bedridden invalds should contmuous
reliance be placed on cathartics Such persons lach the
strength and vitality to re establish normal bow el habits

In atomie constipation the roughage i the diet should be
mncreased by giving plentv of fruits vegetibles and salads
Agar with or without mmeral ol or psyllum seeds add bulk
to the stool and are helpful

The regulation of spastic constipation calls first for an
adjustment of the patient s mode of ving He should avoid
rush and hurry an attempt should be made to relieve him of
anxieties He should adopt regular eating habits and should
get sufficient sleep Radical reduction m the amount of
coffee taken and m the amount of smoking 15 essentral Mm
eral ol alone or with agar 15 useful Antispasmodics such as
tincture of belladonna or atropine should be given almost to
the pomt of tolerance that s just short of the dose that will
produce dryness of the mouth or visual disturbances Fifteen
to 20 draps of tincture of belladonna or 1/150 gr of atropme
sulfate three or four times a day 1s usually sufficient Svntro
panand trasentin which come m 50 mg tablets act like atro
pmne but are less apt to cause dryness of the mouth One or 2
tablets may be given three imesa dav Itis well to add a mild
sedative such as % gr of phenobarbutal to etch dose of the
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antispasmodic Chloval hydrate 5 gr with sodium bromide 10
gr mn appropirtte velicle makes 1 satisfactory sedatn e for
these patents The amount of coarse vegetables raw frmts
and salads m the diet should be reduced

When the 1ectum s overfilled with feces that cannot be
evacutted they should be temoved by the gloved finger Be
tention oil enemas may serve to soften the fecal mass Once
the impacted mass has been evacuated the rectum should be
Lept empty with smnll or glycenn supp e

At times 1 old nd enfeebled persons scybalous masses
mav cause mtestinal obstruction $uch seybala may be m the
transvetse or descendmg colon 4nd mny be felt on abdominal
exammnation as firm masses gumg nse to the suspoon of
neoplism At times there mav be 1 small prssage through
the hardened fecal mass md alternating symptoms of con
stipation nd diarthea may further simulte eareinoma of the
colon The history of the case 1 carefully gnen banum
enema wnd a sigmordoscopic exummation myy clear up the
diagnosis Seybl should be softened by retention encmas o
ohve oil followmg which attempts should be made to s
lodge tham with soapsuds enemas and gentle massage

Permic Urcsn

Peptic ulcer duodenal or gastne 15 1 disease of youth and
mddle 1ge Eusterman nd B ilfour report that about 8 pef
cent of patients with duodenal ulcer wnd 22 per cent of those
with gastrie ulcer are over age 50 at the first onset of sV
toms Acute peptic ulcers with perforation or hemorrhage
may ocewr m the aged The desth vate from pephic ulcer
especally from gastric ulcer wcreases progri sswely wp to
age 75 Ihis 15 because older persons are Jess nble to with
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stand the complicitions that anse Mulsow! reports that 105
per cent of 4079 pubhshed cases of peptic ulcer were m
patients over 60 and that one third of all denths from peptic
ulcer oceur after 60 A person who has once had a peptic
ulcer 15 rarely cured the ulcer may heal and there may be 1
remssion of symptoms but recurrences nre the rule If such
indniduals with recurring ulcers survive to advanced ages
they my still edubit ulcer symptoms Pepue uleer ocours
more often n males than m females Although the etiology
of peptic ulcer remamns obscure 1t seems probable that i
persons over the age of 60 artenosclerosis of the gastnc
and duodenal artenes 15 an important contributing factor
This may account for the more continuous and chronie course
of ulcers m the aged

It 1s unnece ssary to enter mto a detuled discussion of the
svmptomatology and treatment of pcptic ulcer This can be
found m any textbook of mediaine I wish to discuss only
the features of peptic ulcer that are distinctive of the disense
as 1t manifests itself 1 older persons

Of first smportance 15 diagnosis No matter how typreal the
symptoms no matter whether or not there 1s free 2c1d m the
gstric contents punstalang and expert roentgen study of the
gastro mtestinl tract must 1lways be camed out Careinoma
of the stomach 15 so common 1n older persons and masquer
ades under such deceptive guises that 1t becomes the first
duty of the physician to exclude 1t as a cause of the symp
toms At times even the roentgen picture does not concln
sively distingush between encer and bemgn uleer of the
stomach In persons past 50 malignanes should be suspected
and operation undertahen if the uleer 1s of short duration
if 1t 15 more than 25 em 1 diameter 3 1t 15 m the preprloric

Ml w F W Peplic Lloer of the Aged  Am } Digest Ds 8 112
Apnl 194}
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region or on the greater cunvature or i there 15 gutne an
acidity Uleers rarely undergo mihignant metaplasta so that
an uleer of known long duration may be regarded as bensgn

The classic symptom of peptic ulcer 15 epigastne pan
ocemring one or two hours ter meals and reheved by food
and afhahs Charactenstic 1s 1 peniodioity of the svmptoms
wath long free mtervals duning which the patient feels well
In the 1ged this penodicity s less evident the ulcer persists
without healing and the symptoms become continuons Thus
an older person who for decades has had ulcer symptoms
every few vears complams that the mtersals of frecdom from
pain are becorning less and less and finally that the dyspepsit
has become persistent Cases that rave their onset after the
Bfth decade may commence with the typical uleer symp-
tomatologs  but agam there 15 1 tendency for the symptoms
to continie despite treatment Night pam awahening the
putient from sleep 1s charwtenstic of pephic wlcer and
always mdicates an orgamc Jeston

Hemorrhage may occur as the mtal symptom 1t older
patsents or 1t may develop during the cousse of the disease
It may he mamifested by hematemesis by try stools o by
both In the absence of vomiting the patient may complan
only of sudden weahness vertigo and palpitation or he mas
famt Often the true cause 15 overlooked and 1t 15 ssumed
that there has been some hind of heart attach Such sy mptoms
mastably enll for exammation of the stool and estim ttion of
the hemoglobin content of the blood Alsaysagrune complt
cation hemorthage 1s of especially serious 1umport 1 plder
persons 1 whom bleeding 15 apt to be mtractable Mnett
per cent of deaths from bleeding ulcer occur 1n persons 0 ef
the age of 50 Three quarters of all deaths occur following the
first hemorrhage At autopsy one finds angid calctfied :mer\l
at the base of the ulcer with 1 wide open hole s 1t wal
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through which the blood escaped It 1s no wonder that such
a defect m a stiff umvieldmg thickened astery does not heal
and does not give the blood an opportunty to clot As aresult
of serious hemorrhage and consequent shock coronary m
sufficiency and cardiac infarchion may oceur n these older
patients who m addition often have sclerotic coronary arteries

Perforation occurs less commonly 1n older persons with
peptic ulcer than 1t does i the young

Except dunng periods of active bleeding occult blood 15
rarely found m the stools of patients with peptic ulcer Its
discovery 1n older patients should always arouse the suspicion
of gastro ntestinal neoplasm Following hematemesis or
melena the urea mitrogen of the blood may nse to a level of
about 50 mg per cent This occurs particularly 1n older
patients with renal impairment If the bleeding stops the
blood urea drops to normal n 2 few days If the blood urea
figure remains ugh 1t1s an indication of contimued bleeding

The associition of coronary artery disease and ulcer n the
same person 1s common This may cause difficulty m diag
nosts for in such cases the patterns of pam of angina pectors
and of peptic ulcer miy become interwoven Frequently the
pahent will complam of precordiil pan radiating down the
left arm coming on onc hour after meals and reheved by
food or he may experience epigastric pam on effort The
mode of onset and the mnner of rehef of pam will reveal
whether 1t arsses m the heart or n the stomach

Treatment —Simce peptic ulcer 1s 1 chronic recurring con
dition 1nd smee symptoms are activated by indiscretions n
diet and by mental and emotional strun the physican
should direct Ins first efforts to regulation of the patient s hife
Dretary care must be more continuous than m the young
hecause of the great tendency to chromaty of peptic ulcer m
older persons The patient should leam to Ine an equable ife
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free from overworh and anviety Alcohol and coffee should
be prollnted Smoling too shonld he mnterdicted forsthis
a defintte effect i wctivating ulcer symptoms

When ulcer svmptoms are acude the panent should be put
10 bed He shonld recene 1 stnet Sippy diet e 1802
mxture of equal parts of mulk and cream every hour, dw and
might It 15 particalarly smportaut to continue the feedings
during the mght so tht neutralization of gastne 1cudity may
be contimous Wathin  few days soft boled eggs wd wdlt
cacked cerenls muy be added Turther merenses of dict an
governed by the patrent s svinptoms When the p i does ot
vacld to this regimen and when s happens commonts night
pun persists wse of the milk dup 1s helpful A Rehfuss tbe
1s pissed mito the stomach nd connected by  long tube to
2 gravity flish and 1 Murphy dup bulb is mteretfated i the
rubber tube below the flask The flash 1s filled with mih
which 1s allowed to dnp at a rate of 30 drops a minate The
patient recemves 3 gt of mik m 24 houwrs fhe dup tredt
ment mav be given continuously for seseral davs or onds 4t
mght If pun persists 5 Gm of bicwbon te of sadx mYy he
added to ech gquart of mik

Alkalme powders such as hicubonate of soda or magaé
stumn ovide are not used s freely as m former years Inescess
they may cause alkalme mmtowcation partwularly i the
eddesly Trbasic enlanm phosphate and tribasic magneswim
phosphate are poorly absorbed nd may be used s the formt
of a powder contammg 15 gr of each Collordal alummlm;
hydroxide a preparation such s amphojel serves 151 uﬂel;;:
drug fo control gastne teddity One teaspoonful Tt
gven from three to six tunes a day ¢

When ulcer symptoms are less rcute the patient need na
remam i bed, and a soft bland dict, diided into i fee
ings spaced throughout the d1y may be presenbed withsafety
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Tweture of belladonna 15 to 25 minms three times = day
or atropme sulfate 1/150 to 1/100 gr three times a day
allavs pvlorospasm and relieves pan

Pyloric stenosis with gastrc retention does not alw1ys call
for operation Tt often y1elds to a strict medical regime such
as outlined above As a result of lessenng spasm and of ab
sorption of 1nflammatory reaction around the ulcer the
pylorus may agamn empty 1tself freely If there 15 much re
tention a lavage every mght gives great rehef and hastens
the reestablishment of normal gastnic emptying

Operation ~Penetrating ulcers of the stomach 1 patients
over 50 years of age that have lasted only a few weeks or
months alwavs call for operation because of the mnposst
bilty of accurately distmguwshing by any chnical means
between benign ulcer and cancer If the ulcer 15 known to
Rave exsted for a year or more 1t may be regarded as bemgn
and may be treated medically Whether to employ medrcal or
surgical treatment for peptic ulcer n older persons 1s a de
cision that 1s difficult to mahe On the one hand these ulcers
do not respond well to medical therapy and are frequently
chrome 1ndurated and persistent and on the other hand the
operatne nsk of gastric surgery 1s much greater m older
persons Each case must be decided on its ments Ordimanly
medical treatment 15 to be preferred but if the symptoms
resist all treatment and the patient has become a chrome
mvalid operation 1s mndicated Unrelieved pyloric stenosis
15 another dication for surgery The operation of choice 15
subtotal gastrectomy In skilled hands the operative mortality
1s not excessive and cures are usuilly permanent Simple
gastro enterostomy s never mdicated except for pylone
stenosis In all gastric surgery the shill and expenience of the
surgeon re of paramount mmportance Statistics show that
the operatrne mortality of 1 surgeon who does only occn
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sional gastrie surgery 1s much greater than that of the surgeon
m a large hospital who does many such operations every year

When there 1s hemorrhage the physician 1s faced wath the
choice of employ ing expectant treatment with the accompa
nyng dinger of exsangmmnation or operation with its attend
ant high mortality In patients past the age of 45, medil
treatment of bleeding ulcer 15 attended by a mortality of
some 20 per cent, mn the c1se of severe hemorrhage of 30 per
cent Yet operation even with the free use of transfusion
takes 2 still lngher toll—close to 45 per cent Every patient
with 1 bleeding peptic ulcer should :t once be admutted to
4 hospital where he can be closely observed His blood
should be typed and appropnate donors should be available
The hemoglobin and red blood cells should be cheched It
has been lewned during recent vears that complete star
vation 1s no longer essential The patient may be gven 2
first day Sippy diet In many mnstances the bleedng stops
Repeated exammation of the hemoglobin, of the blood ure2
and of the stool for gross or oceult blood will reveal whether
or not the bleeding has ceased Transfusion 1s unnecessary
unless the hemoglobin content drops below 45 per cent The
blood pressure should be measured several times a day A
drop 1n systohic pressure to 90 1s a danger sign and should
lead to a pamstaking mventory of the situation If bleeding
continues or 1f there are repeated severe hemorrhages Oper
ation must be undestaken and 1t 1s best not to wait too Jong
By repeated transfusions the patrents hemoglobin content
should be brought to as high a figurc as possible and a su
tot1l gastrectomy should be performed No problem 1 chn
1cal medicine requires greater judgment than the treatment
of a patient with severely bleeding peptic uleer Too great
delay before operation may be fatal, and unnecessary oper
ation entails & grave nisk
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When bleeding has stopped won should be admmistered
This may be given as feosol 2 tablets three times a day
Perforation iways calls for immediate operation

ARTERIOSCLEROSIS OF THE MESENTERIC ARTERIES

With advanced arteriosclerosis and natrowmng of the
mesenteric arteries there may be intermittent symptoms of
abdommal pain and indigestion occurring particularly after
meals Ortner called this condition mtermittent angrosclerotic
dyspragia of the intestines and pownted out the resemblance
between the mechanism of this pam and that of mtermittent

dication The cond 1 not

Mesenteric thrombosis and embolism 1s not confined to
elderly mdwiduals Rarely does the atherosclerotic process
alone progress to the pomt of occlusion of a mesentenc ar
tery Infection or embolism usually plays a determuning role

CANCER QF THE STOMACH

One third of all cancers 1 men and one fifth 1n women
anse 1 the stomach Cancer of the stomach occurs from
three to four tumes as often m men as in women Nearly three
quarters of all cases occur after the age of 50 and by far the
largest number are seen between the ages of 50 and 70
However the age specific death rates continue to rise even
*fter age 70 nd the predommance m the preceding decades
anses from the fact that there are more persons Iving m the
younger age groups The largest number of deaths occurs
betw.cen the ages of 55 and 65 and the average age at onset
15 53 years

The growth 15 usually an adenocircimoma It may have a
fu“gatmg polypord appearince or it may be wfiltrating
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ulcerating leston Agamn there may be a diffuse fion fibrous
growth mvohung the wall of the stomach This oceurs uswilhy
m the pylonc end of the stomach and gues nse o the so
called leather bottle stomach

Because the symptoms are not charactenstie the diagnosss
1s often overlooked or made only at a late date when the
lesion 1s far adsanced and moperable Nearly one half of the
cases of cancer of the stomach seen large hospitals and
clintes are moperable when they first come under chsen?
tion The patsent compluns of vague indigestion that hs
existed for several months or even years Half the patients
have had symptoms for more than a year Epigastric paw 15
common “nd its appearance 1s unrelated to the mgestion o
food The symptoms m7y be mtermittent Anorext Joss ©
weight and weakness appear 1n all cases When the gronth
imvobves the pylorus vomitmg may be the first mamfestitio?
when it obstructs the curdin thereis difficulty m swallowng
Gastric hemorrhage may be the first symptom Secondan
Apermia 15 the rule and m ulcerating carcinomas that do ot
obstruct the pylorus chiefly i tumors of the postersor ¥ all
of the stomach profound anemia my De the presenting S5
An abdominal mass 15 palpable m the mumorty of cases he
sedimentation rate of the red blood cells 15 usully yapid
Fever and leukocytosis occur with some ulcerating lesions

“About one thard of the patients have pait typical of peptic
leer which often yiclds temporanly to the usual fors ©
uleer trestment Achlorhydn 1s found n 80 per cent ‘1’
cases The absence of hydrochlone acd 15 less commontt
encountered smee we hue learned to recogmzt el XCX;
Jestons by means of the roentgen ras The discovery of otﬂl”
bloed 1n the gastnic contents ot m the stool 15 of grett d“‘oc
nostie sahie With marked pylone obstruction the st
contents m1y be foul and they may contain fermente
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blood lactic acid and the Boas Oppler baaillus Oceasionally
there 15 macrocytic wnema mdeed the association of per
nicious anema ind grstric carcmomn 1s not uncommon (p
422) The discovery of a permcious anemia blood picture
should not lead to neglect of 2 careful roentgen study of the
stomach Metastases occur cluefly mn the regional lymph
nodes the liver ind the lungs At times they mvolve the so
called Virchow nodes in the left supraclavicular fossa Biopsy
of such a hard nodule mav clanfy the dingnosis A rectal
eximmation should alwavs be mide for pertoneal met
astases to the rectal culdesac are common
Roentgen exammation 1s the most useful method of ding
nosis The only hope of discovering cancer of the stomach
m the early operable stages lies m subjecting to g1stro intes
tmal roentgen study every patient past mddle age who has
mdigestion that 1s not promptly and permanently relieved
by appropmate treatment St John nnd Ius associates it
tempted to detect early unsuspected carcmoma of the
stomach by routine fluoroscopic study of persons over 50
who had no digestive symptoms They examined 2413 per
sons and found mahgnant gastne tumors 1n 3 1 madence
of 124 per 1000 Roentgen study of the stomach requires
gret expericnce and 4 refined technic including the demon
stration of the mucosal pattern with 1 thin coating of bariam
suspension It cannot be left to the casual observer who
studies but a few c1ses a vear The differentiation of a bemgn
ulcer from « neoplasm 15 difficult and even after the most
expert preoperative study a cancer muy be mistaken for an
uleer or vice versn A lesion near the pylorus or on the greater
cunature or the posterior wall of the stomach 1s more likely
to be malignant The size of the lesion 15 » further axd Those
more than 235 cm 1 dixmeter wre most often mahgnant A
lesion mterpreted 1s n uleer should be Lept under close
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observation for several months Under appropriate treatment
the symptoms should disappear and there should be roent
genographic demonstrabion of complete healng withm a
month The patient should be re examined at monthly inter
vals for a tme and the lesion must stay healed The per
sistence or recurrence of an acute ulcer warrants the pre
sumptive diagnosis of carcnoma The roentgen film 1s not
an mfallible gwde to the extent or the operabihty of the
tumor Walters reports that i 20 per cent of cases which the
roentgenologst reported 1s moperable 1t was possible to do
1 gastric resection Growths of the cardia and postenor sur
face of the stomach are easily mussed and if the symptoms
suggest gastric neoplasm a negative roentgen report should
not be accepted The roentgen study should be repeated and
gastroscopic exarmnation should be carmed ont

Gastroscopy may reveal 2 lesion not demonstrated by the
roentgen r1y and may distingwish between a bemgn and a
malignant lesion

Surgery offers the only hope of cure and operation should
be attempted 1f there 15 1 bl P of gnancy
if there 15 the shghtest chance that gastnc resection may be
possible and 1f there are no demonstrable metastases At pres
ent the outlook for cure of the average patient with gastnc
cmcer s still very dark In the country at large the diagnosis
15 often made too late and when operation 15 finally under
tahen the immediate operatne mortality 15 over 50 per cent
In mstitutions where special attention 15 paid to this disease
the figures are more hopeful From Mayo Chnic- has come a
report on 10 890 cases Of these 43 per cent were manifestly
moperable and 57 per cent were explored In about one

2Walters W Gray H K and Prestley ] T Carcinoma and Other
Kﬁh’g)nam Lesions of the Stomach (Philadelphia W B Saunders Company
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half of those cases that were esplored, o1 25 per cent of the
whole serses partil gastuc 1escction was done The operatne
mortahty for the whole senes of 1esections w s 16 per cent
but the death rate 1n more recent vears ss beeomsng lower
The older the patient the geater the opentine nsh Of
those who survived operation 29 per cent ned five o
more )L’U’S

The prognosis depends on the size of the lesion and on3b
1ceesssbility 15 well as on the age of the patent and on s
general conchtion  Most patients with gastrie caramontt
cspeenlly those with prlorsc stenosss are dehydrited stued
and wnemic Carcful preoperiti e tre itment swth antrienots
solutions of glucose Amno acids wd silne transfusion and
parenteral admmstration of vitums 1s essential

Early dingnoms ind successful tieatment of cmewr of the
stomach depend prmaly on the general piictitiwner Bs
canstantly heeping on the watch for gastue cancer v
case of sndigestion m elderhy persons he will discover 4t
increasing number of cases i theu earhier wwd aperible
stages Success too depends on the roentgenologust the g3
troscopist and the surgeon specrally tramed and evpcnenad
to cope with the problems of this diserse

When the lesion 15 wnoperible  symptomahc treatment
often gives great temporars rehef The dict should be blwd
but nutrtious and concentrated Tn the prescace of secon
ary anemt won should be given It 15 not uncomuon foob
setve the humoglobm lesel nise from 50 to 75 per cent ¢
for the patient to gun wesght under such treatment 3£ there
ss much pam appropmite opiates should by guen Radso-
therapy 15 of no avmi Palhatne operations such as gmrm;
enterostom are rarely mdicited, for they do not pr&ﬂf’“a
hfe or grve much sehef
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Cancrn oF i Lip

Cancer of the lip 1s usually a squimous cell carcinoma nd
myolves the lower Iip mn 95 per cent of cases All but 5 per
cent of cases are found 1 males nd the averige 1ge of
oecurrence 1s 56 years The growth appears 1s an mdurated
plaque or ulcer Metastasis to the neck glands takes place
very late Diagnosis rests on biopsy and tissue examnation
of every suspicious lesion Radiotherapy offers the best form
of treatment for small growths and cures can be achieved m
90 per cent In the more advanced cases surgery may be
necessary  Dissection of the neck glands should be under
taken only 1f there are palpable nodes

Cancer oF THE TonCUE

Cancer of the tongue 1s the most mihgnnt neoplism m
volung the region of the mouth Over 85 per cent of its vic
tims are men Antecedent syphilis with resulting glossitis and
a positive Wassermann reaction are found m almost one third
of the cases In other mstances the earemoma may develop
from leukoplakin Excessive smohing poor oral hygiene and
ragged brohen stumps of teeth are supposed to be preds
posing factors It has been suggested that vitamm B defi
ciency with 1its resulting lesions of the tongue and mouth 1s
a common predisposmg cause for oral carcinoma?® The
cichewa and mental depression of these patients are 1in part
attnbuted to this deficrency which 15 progressnely accentu
ated by the difficulty m etting that results from the mouth
lesions The neoplism presents tself as an indurated pam
less ulcer which 1n the later stages may become infected

3Haves M and hoop C E  “The Precancerous \Mouth Lesions of
Avitaminosis B Am J Surg 57 195 1912
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Metastasss oceurs (o the deep lymph nodes of the neck Agan
dignosis rests an histologic examnation of a removed spect
men There 1s po stercotvped form of treatment Eady lesions
may respond to radtatherapy alane Commonly, a combint
tion of surgery and ratdiotherapy ss indicated Dissection of
the cervical lymph nodes which 15 2 formdable proceduce
should be undertahen when they are mamfestly imcolied
In the best chmey five year cures are reported m about one
quarter of cases treated The assocnated stomatibis should be
treated with Juge doses of vitamin B complex and a saried
hugh calorie diet Vatamm B 15 best gnen m the form of
granular dried veast 1 tablespoonful twa or three fimes 3
day, or else 6 ardwary yeast cakes may be taken duly
Rehef of the associated stomatitss gam wn werght and lessen
ing of nervousness and mental depression usually result

Career aF e Esorracus

Cancer of the esophagus accurs most frequently 1n persons
between 60 and 83 1t 15 10 tumes as frequent n men 33 18
women It 15 situated most often m the upper thid of the
esophagus but may oceur at any site The tomor causes stef
os1s of the esophagus The lesion may uleerate and may per
forate mnto the mediastmum Jungs or pencardium Jeading
to fatal mfection

The earhest svmptom 1s difficalty 1w swallowing sohd food
The patient feels the food bolus as 1t becomes fodged at ﬂ;ﬂ
site of the lesion and swallowing may become yﬂmf"’ Gl::d
valh the dysphagia wcreases aud finally even soft ;
and liquwds wall not go down At ins stage there 15 frequen
regurgtation of Ligmds Progressne nd marhed loss ﬂ;
wesght results from lack of nounshment Fortunateh :I,e‘r!c E
an accompanying loss of appetite so that the patient 0o
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not suffer from hunger Serious hemorrhage may occur Iy
tension of the growth may mohe the recurrent Juyngel
nerves givsng sise to hoarseness P un m the chest may occar
and alwavs mdieates extension of the growth to the sur
rounding structures There may be metastatic enlurgement
of the supractacular lymph nodes mare often on the left
Biopey of such a node may confirm the dngnos:s The patint
becomes dehydrated but anemit s not very stnbing Cara
noma of the cardiac tnd of the stomch may smmulate the
dysphagta of cancer of the esophagus but the gastne loeth
z1tion leads to 1 more profound inemur Eventually the pa
tient dies of starvation 1f pesforation does not hasten the end

Treatment ~Although the nsk 15 great nd the results e
nane too Lood operation should be attempted if the loston 15
w carly one without mnvasion of the mediastinal structures
Aorc and morc mstanees of successful removal of esophagexﬂ
caremomas with construction of an arttheral tube between
the gullet and the stomach are beng reported Radiotherap
1s of no vilue If radie ] opertion is ympossible gastrostomy
my heep the patient from stirving Swce this proceduse
curies with 1t 7 high mortality gves hittle comfort and docs
not profong hife 1pprecibly, 1t should rarcly be done

CARpIosPASH

Cardiospasm 1s unusual at wvanced ages although 16 pes
cent of Wl c1ses of this condition e desenbed 1 pitents
over the age of 50 Crdiospasm usually begms m ey adolt
hife, but the condition may hist for years Sturteyant® reporis
that of 189 c1ses 34 lasted over 10 years The longest 1€

ported duraton of cardosprsm s 52 yess Treatment 1 the
TStrtesant M Cardiospasm with Revuw of the Titerature™ Arch
t Med 51714 May 1033
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same as that i younger persons passage of appropriite
sounds to dilate the cardia and psychotherapy

DIVERTICULA OF THE ESOPHAGUS

Diverticula of the esophagus occur predominantly after
the age of 50 Traction dierticula are found chiefly n the
thoracic portion of the esophagus They anse from the con
traction of mflammatory adhesions between the esophagus
and surrounding structures Tuberculous lymph nodes are a
commoncause Theapex of the diverticulumisusually directed
upward so that httle food enters 1t and no stasis occurs
Therefore they rarely give nise to symptoms and are usually
an accidental finding in the course of roentgen examination

Pulsion dwerticula represent m essence a hermation of the
esophagus through the nuddle or inferor constrictor muscles
of the pharynx probably determined by a congemtal weak
ness of these structures The pouch gradunlly enlarges and s
4 rule extends to the left and may give nse to 4 bulge in the
supraclavicular region The diverticulum may ettend down
ward into the thorax As the pouch enlurges and becomes
distended with food 1t presses on the esophagus or angulates
1t and causes stenosis and dysphagia This favors increased
filling of the diverticulum and a vicious circle 15 established
Gradual loss of weight 15 the rule The earliest symptom
1s a peculiar sensation mn the throat Gradually dysphagn
develops Food stagnates in the pouch and may cause a foul
odor of the breath There s frequent regurgitation of food
as the pouch empties itself Commonly this oceurs at mght
and mav senously disturb sleep Some of the regurgitated
matensal enters the larvnx and provohes severe coughing
spells Bronchitis commonly follows and pulmonary suppura
tion 15 1 frequent complication Often such a diverticulum
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can be recogmzed by having the patient swallow some water
and then expressing the contents of the s1¢ by pressure over
1t 1 the nech A gurgling sound 1s then heard due to the
escape of water and air from the pouch Posttive diagnosts
1s made by roentgen evimmation Operatiy e remosal of the
dnerticulum offers the only hope of cure

DnerTicLLosts ano D erTicueimis oF g CoLon

Dnerticulr of the colon are herniations of the mucaus
membrine through gaps m the muscular caat of the large
mte.tme They mav occur m amy portion of the colon but
90 per cent of them are found either only 1 the sigmord
or else m the sigmord with assocrated unoliement of other
portions of the colon They develop in two rows just to the
mesentene side of the intenior and posterolateral taensae cob
at the pomts where the blood vessels penetrate the musculat
coat These are apparently wcah spots i the wall of the gut
The appendices epiplowcae are situated m the same reas 50
that diverticula are often covered and h dden In fat The
herntation of the mucous membrane through these suscep
uble regions 1s brought abont by merewced pressure withn
the bowcd and this m turn results from prolonged and 1
peated spasm of the colon Spasm not atrophy or atom of
the colon 15 found ssocrted with divcrticulosts

The condstion of 2 colon with multiple dnericula ss called
duerticulosis When these outpouchmgs become flam
we speak of dnerticulitts From autopsy studies it appears
that bout 4 per cent af persans over age 40 hate dnerticu
losis * The condition 1s uncommon i younger 1¢¢ groups but
mcreases m frequency with cach decade It 1s found at av

Thowur E J “Ducrticulisis of the Cabn” Am J surg 3743
September 1037
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topsy m 65 per cent of persons betwcen the ages of 61 and
70 and 1n 8 per cent of those over 70 Two thirds of all cases
occur 1n persons over the age of 60 Men and women are
affected with equal frequency but diverticulitis mflamma
tion of the diverticula 1s three ttmes 1s common n men as
women The mcidence of diverticulosis determined by roent
gen studies 15 much higher Edwards ® for instance reports
that 16 per cent of persons over 35 vears of age who had
roentgen exammations by means of a2 banum enema hd
diverticula Such a senes represents a selected group with
gastro intestmal complamts and this accounts for the higher
meidence

Dnverticulosis gives rise to no symptoms but spastic con
stipation wath vague abdommal discomfort 1s often en
countered 1 patients with dwverticula It 1s more likely that
the spasticity of the bowel 1s the cause of the diverticula thin
that the diverticulr cause the spasticaty of the gut Diagnosts
rests exclusnvely on roentgen examnation preferably by
means of the bartum enema The earliest indicatrons of diver
ticulosis are found m an wregulanty of the indentations sep
arating the haustra and an wregulanty 1n the shape of the
haustra As the condition becomes more advanced a part of
the colon may exhibit a serrated border lihe 1 saw edge
and here and there small outpouchings mav be seen Fully
developed dnerticulz appear as flask or club shaped pro
trusions along the wall of the colon wsually the sigmoid
Commonly they are seen better m the oblique than n the
anteroposterior position

No treatment of the diserticula as such 1s possible but the
spastie constipation should be combated because 1t presuma
bly promotes the growth of diserticula and becwse fecahths

$Edward H C Ditertictla and Diterticulitis of the Intest Brstol
T InVnght & Sons Ltd 1939} f riestine (Brstol
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retained m the diverticula favor the development of divertic
ultis The best measures are a low residue diet mmeral ol
and the use of atropine or one of the other antispasmodics

Duerticulitis occurs when a diverticulum becomes m
flamed Fecaliths commonly collect i the diverticula Once
they are formed they cannot escape becanse the di erticulum
hasno contractile pow er and 1ts mouth 1s nurrow Their pres
ence favors the development of Jocl infection nd ulcera
tion One eventuality resulting from diverticuliis 15 acute per
foration with generalized pentomtis Tlus 15 not verv common
and calls for immedinte surgical tervention More often the

fl wtory process 1s sul and results m pencolitis
Adhesions form and if perforation occurs a Jocalized abscess

lops The mflamed sigmod may become adherent to

adjacent structures particularly to the bladder A pencolic
bscess may rupture mto the bladder mto another loop of
the gut or nto the free peritoneal cavits If the pencolic
mnflammation 15 extensive and of long durition the colon
m1y become obstructed

The svmptoms are vanied With uncompheated diverticu
Iitis the patient complamns of pain m the left lower quadrant
and constipatson or iregulanty of bowel function There may
be slight fever In muld cases the symptoms subside within
aweek or two Recurrent bouts of mflammation are common
1f penicolic abscess forms  the svmptoms are more persistent
and there my be ngidity of the abdominal wall or a mass
may become palpable If the inflammation mvolves the blad
der there 15 frequent and pamful unnation If a colovesical
fistuls forms wur and feces are found 1 the urine Sometimes
mflammatory signs are m the background and the symptoms
e chiefly those of mtestinal obstruction A mass may be
palpable m the left lower quadrant and carcinomn of the
colon mny be suspected
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Treatment —=Diverticulitis often subsides under conserva
tive treatment The patient 15 put to bed given 1 hqud diet
and an 1ce bag on the abdomen No cathartics or enemas
should be admimstered If no signs of spreading pentomtis
ippear and there s ittle toxemia 1t 15 safe to await sponta
neous recesston If fever nd tenderness persist of there 15
much pentoneal reaction 1f a mass becomes palpable or
1f therc 15 mtestmal obstruction or bladder iy olvement oper
ation m1y become necessary  Operation n these cases 15 &
rather formidble procedure In 2l cases 4 permanent colos
tomy must be formed above the milamed area of mtestine
If there 1s 1 perforition an attempt my be made to sew it
up Usually thus 15 impossible and then the omentum 15
wripped round the mflamed area If there 15 an abscess 1t1s
Dest just to mstitute dramage without further manipulation
for fer of spreiding the mfection When there 15 much
flammation or obstruction a colostomy 1s done and the howel
15 extertonzed on the abdomml wall In the course of time
the inflimmation subsides and 1t may be possible to drop
the bowel back The colostomy must be Lept open for at
Ieast a year n these eases For mdicitions for rescction an
for detauls of surgical procedure reference should be had to
special trentises

CANCER OF ThE COLON AND OF THE RECTUM

Cancer of the large intestne comprises about 15 per cent
of all eancers Of cancers of the gastro mtestmal trict onco
half oecur 1n the stomach 10 per cent i the esophagus 1
per cent 1 the colon and 23 per cent s the rectum of c-\}n
cers of the large intestine some 6 per cent are found m !:10
cecum 17 per cent 1n the ascending transverse of dcsccn}
g colon, 13 per cent n the sigmoid 18 per cent in the
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rectosigmord and 45 per cent m the rectum Cancer of the
Jarge mtestine occurs at 2l ages but two thards of the pa
tients are over age 50 and the average age reported by
Rankin 15 57 years It 1s more frequent m males than n fe
males and less frequent m Negroes than i whtes

Asn the case of all cancers the ultimate cause 1s unknown
Manv but by no means all cancers of the colon develop
from adenomatous polyps These polyps are often multiple
and so may gie rise to mulhple or recurrent cancers In
the cecum and ascending colon the tumor 15 usually a soft
fungatmg ulcerating medullary carcinoma that does not
cause obstructive symptoms The reason for this Lies i the
character of the growth as well as i the fact that m the
proamal colon the stool 1s still hqud so that it readily passes
through 4 partiallv narrowed lumen In the distal colon one
encounters most often an annular fibrous growth that greatly
narrows the lumen Obstructve svmptoms follow because
the feces which m this portion of the colon are sold cannot
pass the stncture In the rectum an adenocarcinoma 1s the
usual lesion Metastases spred first to the regional lymph
nodes and then to the liver

The symptoms depend on the location and the character
of the lesion Tumors of the cecum and ascending colon do
not obstruct the lumen of the bowel and therefore do not
cause colic and severe cramps Very often they give nise to no
local disturbances Secondary anemia and wealkness may be
the only manifestations for many months Some pibients com
plam of vague mdigestion and abdommal distention At imes
there 15 pain m the night lower quadrant of the abdomen and
very commonly the mistaken diagnosts of chrome append
¢ibis 1s made until operation reseals the true state of affairs

s Rankin F W and Graham A § Cancer of the Colm and Rectum
(Springfield T8 Charles C Thoms Pull ter 1039)
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A nrss becomes palpabile m about one half of the cises
When the new growth mvolves the left half of the colon,
symptoms of motor disturbance of the Jarge bowel character
1ze the chinical picture Colichy abdomimal pain occurs when
there 1s partil obstruction of the lumen of the colon Con
stipation develops and there 15 mtermmttent diurhea The
sudden onset of constipation or of constipation alternating
with diarthea should alway s arouse suspreson of cancer of the
large mtestme Bleeding 18 frequent and then brght sed
blood apperrs w the stool Abdominai palpation may reveals
mass but usunlly this 15 absent Rectal examnation 15 nega
tave unless there are metastases m the rectal pouch or pelvis
Commonly the lesion grows slowly and months may elapse
before the symptoms are sufficeently distressing to mpel the
patient to visit the phy st ox to arouse the suspicion of the
physician who has been treating such  patient Indeed most
patients with ewncer of the colon have had symptoms for
about a sear before operation 1 finally undertahen A vale
ble sign pomting to caremomatous ulceration of the bow elss
the discovery of occult blood wn the stool by the guue test
wlieh cn be performed m any physicrins office Such a
finding 1s significant even if the patient has been entng meat
A small particle of feces 15 stured 1 a fow ceptuneters O
water 1nd 15 drops of glonl acetie 1ad added A fresh
solutson of gum of guarae 18 made m alcohol and 15 drops of
this tincture and § drops of hydrogen peroude are then
added to the stool miture Des elopment of a blue color mds
cates the y of blood Repeated positine guatac tests
mdicate bleeding wta the gastro mtestmal trct and if some
Tocal cause such s hemorrhowds can be excluded pomt to 8%
ulcerating leston usually 7 neoplism
Roentgen study with 2 banum enemn the
diagnostic procedure should be camed oat wi

only accurate
henever there
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1s the shghtest suspicion of a colonie leston It 1s unwise to
grve banum by mouth for the bariam mass m1y induce intes
tmal obstruction Negative roentgen findings do not exclude
the presence of carcmoma of the colon and if the chimcal
symptoms pomt to colomc neoplasm roentgen exammnation
should be repeated at short mtervals At times an exploratory
operation may reveal a lesion undisclosed by the roentgen
exammation For a full year I observed one patient who
persistently had occult blood m the stool and whose only
symptom was secondary anemia that temporanly responded
to won therapy Three barum enemas gave negative results
but the fourth at the end of 12 months after he had had a
severe intestinal hemorrhage revealed a cancer of the cecum
He was operated on and remained well for three years then
died of coronary occlusion

Complete intestinal obstruction and acute perforation of
the colon as a result of carcinoma are rare Chrome perfora
tion with localized abscess formation 1s more common

Cancer of the rectum or 1ectosigmord juncture gues nise to
disturbances similar to those induced by lesions of the left
side of the colon A sudden change of bowel habit 1s the most
significant symptom If the lumen of the bowel 15 obstructed
there are colicky cramps Constant boring pam results from
invasion of the surrounding stractures Hemorrhage with
brght red blood 1 the stool occurs n almost every case
Doctor and patient too readily attnbute such bleeding to
hemorthords which are so often present There 15 absolutely
no excuse for this mistahe which results only from matten
tion or carelessness on the part of the physician Cancer of
the rectum 1s readily diag; d bv rectal 1on and
many cases would be recogmzed at an early operible stage
arectal evamination were carried ont on every patient with
disturbances of the bowels In addition a sigmordoscopic
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exammation should be performed and a specimen of 1 sus
pictous lesion removed for pathological exammnation

The prognoss for cncer of the colon and rectum depends
Iargely on the ferstbility of surgical removal As m 41l can
cers early diagnosis 1s the most important element The size
of the leston has little nfluence on the outcome but some
neoplasms are by nature more malignant than others The
Pprognosis 1s best for cancer of the cecum and grows progres
sively worse the lower the lesion 1s 1n the large bowel bemng
worst in the case of cancer of the reetum Much depends on
the slill and knowledge of the surgeon Surgeons who have
had much experience with these new growths find that about
70 per cent of them are operable and that the operative mor
tality 15 2bout 10 per cent They report five year cures n onc
half of the operated cases In the case of cancer of the
rectum the figures are a hittle less favorable

Treatment —In the 1bsence of manifest metastases opera
tion should be done even m late cases for neoplasms of the
large bowel are slow growing and metastasize Jate and cures
are not mfrequent Adsvanced age 1s no contramndication to
operation  Most important 15 careful preoperative prepara
tion Attempts 1re made to empty the partially obstructed
bowel at first with mild laxatives such as milk of magnesin
or muld saline cathartics and colon irngations Mcanwhile
the pattent 15 grven a diet low m residue Ly cry effort 1s made
to improve lus nutntion and if there 1s dehvdration saline
1nd glucose nfustons are gnven mto the vems Trmsfusions
are given to correct anemia The operition of choice 15 the
two stage procedure with prelimmary drunage and decom
pression of the colon prouimal to the lusion When cancer of
the rectum 15 moperable roentgen or ridum therapy may
gne rehef by restoung a partial lumen to the bowel and
controlling 1nfection and nlceration
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Hemoranows

Hemorrhads we 1 common complunt of older persons
Constiprtion and the enema ard cathartie halnt aften 1ggra
sate the distress caused by them and pamful hemordhoids
merease the degree of constipation Bleeding continued for
mny months not mfrequently lewds to sceondiry anenna
Blood regencration w the aged 15 not 15 active 5 m the
young and they do not stand the contmuous dram of blood
With bleedmyg or with prolapse of ternal hemorrhouds the
stmple measures of rest care of the howels admmstritton of
mineral ol and use of demukent suppositories should first
be tried Many mnternal hemorrhoids can be treated success
fully by wjection of & sclerosmg solation This 15 the treat
ment of choee m clderly wmdviduals ¥ ths 1s smpossible
because of the size and extent of the hemorrhowds operation
may have to be undertaken In every case of hemorrhords
rectd and sigmotdoscopre 1ons should he done
Commonly bleeding and pun attrihuted to hemorrhods are
duc actually to 1 Jesion hugher up often a cancer of the rectunt

ArpENDICITIS

Appendiestis s chiefly a disease of youth In a recent serics
of 4207 cases reported by Boyee ® anly 10 per cent pecurred
1 persons 40 years of age or over But these c1ses prm!ded
275 per cent of the total mortality The serousness of ap
pendicttis increases with 1ge The case mortalsts of appﬂndl
citss e the 5ith decade 15 12 per cent 10 the sixth deerde 15
per cent 1n the seventh decade 17 per eent aud n the exghth
decade #4 per cent Appendicitis oecurs with sufficient fie

thoyee ¥ F  Acote Appendiotis in Middfe and Late Life  Am 7
Digest Dus 8 923 June 1841
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quency 1 older Iife to be a potential dinger and to demand
constant alertness on the part of the physician when he sees
patients with abdommal complaints

In older patients early and massive gangrene of the ap
pendix which mav extend to the cecum and a spreading
peritoneal mfection are common This 15 supposedly due to
greater mvolvement of the appendical blood vessels The
symptoms of appendicttis m old people may be mmmal and
they rarely follow the textbook description Often the onset 15
marked by diarrhea and permimbihical pamn There may be
nausea but vomiting 1s commonly absent The pamn may
not be locahized to the night lower quadrant but local tend
emess on pressure mn the right lower quadrant or by rectal
palpation 1s often eliited The abdomen 15 apt to be soft and
distended and nguhty may be lacking In over half the
cases the temperature does not nse above 100 F and the
pulse rate may not go above 90 The symptoms may suggest
mecomplete 1ntestinal obstruction The white blood cell count
may not reveal much lechocytosis If the condition 1s unrec
ogmzed 1n 1ts early stages a large appendical abscess may
form and the patient may present himself with an abdommal
mass and obstructiy e symptoms that may suggest a neoplasm
All older patients with abdomnal pamn or distress should be
kept under close observation and the use of cathartics must
be absolutely mterdicted Early consultation with a surgeon
should be had and everv case should be evaluated wath
utmost care Once the diagnosis of acute appendicitis 1s rea
sonably certan 1mmediate operation 1s ndicated

Disrsmachwatic {(Hiatus) Hernis

Duaphrigmatic herma also known as hiatus or para
esophageal hernia occurs 1 two forms Ten per cent of cases
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arc due to 1 congemtally short csophagus that draws all or
part of the stomich mto the thorix Such anomales of
course. are found s infants although they may not be discor
ered unul late n life The common form of duphragmatic
hormia s due to an enlargement of the diphrigmatic hitas
through which the csophagus pisses which aflows part of the
cwdn of the stomach to herminte mto the thorax Some few
cses e due to trwma but i most mstances atrophy and
relixation of the huatus musenlature together with elevated
ibdomint} pressure favor the development Passage of the
stomch nto the thorax 1 favared by the horzontal position
The longitudinal musele fibers of the Jower esophagus e
continuoas with the longitudnal fibers of the stomach Ex
penmentally clectric simulation of the vagus as well as
vagus reflexes mduced by wmtanon of varous abdomnal
wiscera canses contraction of these muscles sufficient to pun
the stomach up through the hiatel onfice In humws the
symptoms of hiatus herna wre intermittent and the hernt
tion 15 demonstrated by the roentgen eximmation ma)
appear nd disappear It has been supgested® that recut
rences of Iuatal hermation my result from vagus strmulation
msmg reflexly from a diseased thdommnal visens eg gal
bladder disease or psychogemcally m persons with auto
nomne mbalance Dnverticula of the esophagus stomach of
smll or large intestine are common m patients with di
phvagmatic herma There may be mterference with the hleod
supply of the hermated sac giing nise to congestion of the
mucous membrne with bleeding erosions and even ulcers
or major hemorshage The awerage age of patients whom
diaphragmatic herma 1s discovered ss 60 years and fully 60

Gilbert N C etol  Recurrent Thatus Thornia ™ J A 31 A 1871
Supt 21 1016
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per cent of them are over 50 vears of 1ge Eighty five per
cent of cases occur in women

There mav be no symptoms Commonh the patent com
plams of Iugh epigastnc or low substernal distress on e ting
particularly after 2 heavy meal Lifting or strunmg In
temporanh ncreasmg the hemiibon m1v mduce sl
symptoms This discomfort 1s particulwrls 1pt to come with
recumbency  and the patient often suffers at mght and finds
tehief when he gets up and walks about Regurgitation of food
1scommon and with 1t the distressing svmptoms 1re reheved
At times the pain mav be lngh under the stermum awnd mn
raduate to the left shoulder and even down the left wm thus
simulating the angmal svndrome The differential diignosts
between the two condiions may be dufficult When gl
Pam occurs mmediately after meils and dunne meils of
the patient finds relief by moving about wd 1f there 1 Te-
gurgitation of food the possibiity of 1 driphrigmitic hermna
should always be considered

Secondary anema 1s common due usuill to slow continu
ous loss of blood from the congested mucous membrine of
the hermal pouch At times severe hemorrhize mm tike
place and a peptic ulcer mav ocenr 1 the hernted portion
of the stomach

Duagnos:s rests exclusively on roentgen txumnition and
Special techmics must be emplosed to visuilize the lesion
Fluomscopxc examination without the opque me 1 should be
done first because m some nstances ingestion of food mw
brang about reduction of the herma Search should he made
for a gas contunmng shadow just above the leved of the dny
phragm After ngcstion of the barrum mel the paticnt should
be evammed m the recumbent or Trendelenbury, posttion

Treatment with small frequent feedmn s of \ soft blind
diet often brings relif from symptoms The pitient should
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not lie down after meals wnd should sleep with the head and
thorav elevated Activities that increase mtra abdomimal pres
sure such as hifting stoopmng or strunimng at stool should be
avoided When these simple me1sures bring no relief section
of the phrenie nerve to mduce paralysis of the diaphragm
may abolsh the symptoms If this too 15 unsuccessful re
course may be had to surgic\l closure of the esophageal lnatus

Her~nia

Although hermas occur from infancy onward thev be
come more frequent with advancing age and become n
mcreasing cause of disability and death Landers® m an exam
mation of over 3500 workmen found a total mcidence of
hernia of 10 per cent Among men under age 50 the frequency
was 8 per cent among those over 50 1t was 29 per cent
Twenty three per cent of men 1n the decade 51 to 60 and 41
per cent of those between 61 and 70 had hermas In one
quarter of all cases there were bilateral hernmsas and one
quarter of the men had been operited on and had recur
rences In view of this age distnibution 1t seems unlikely that
herma 1 older persons can be ascribed to congemtal weak
ness of the structures Certainly weakness and atrophy of
the supporting musculature and fascia must play an mm
portant role Herma commonly develops mn persons with
chronse bronchitis and emphysema The mcessant cough
strams the weakened structures of the abdominal wall until
thev give way Ingunal herna 1s much more common 1n men
than m women but umbilical herma occurs more frequently
nwomen particularly 1n those who are obese and who have
pendulous abdommal wlls Femoral herma occurs most

—_
“Landers \{ B I

November 1058 Age Inaidence of Hernta  Indust. Med 7 671
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commonly fter the age of 60 Postoperitive \entral hermas
are also more common 1mong elderly persons

Aside from the fact that hermas gridually become an
miolerable musance to the pattent they we a constant source
of danger breause of the frequency with which mcarceration
or strangulation occurs These compheations deselop more
often 1 the aged and curv with them @ high mostalits In
elderly persons too are encomntered large scratal and um
bilie] hernras which by therr weght and mass caus much
discomfort to the patient

Treatment ~The treatment of herns 1n older persons 15
not very successful Duhn ™ reporting on 300 hemtorraphics
m pabents over age 60 found i operatn e mortality of 38
per cent m electn e aperations Tlus 1s seven times the mor
tility of patints under 60 mn the same hospital There w1
reewrrence of the herma m over 20 per cent of ¢ases thiee
times 2s frequently a5 1mong the younger age groups Griee
and Johnson" report 2 sumilar expenence The reasons for
the Igher operatnve mortality he m the ssocated discases
that are so commonly found m older persans chuefly corenan
artery diseise prostatic enlargement and pulmon iy empht
sem Postoperatne pulmonary embolism 1s much mare fre
quent m alder patients The ancreased fendency o Teot
rence 1s attnbutable to the wethened musculature and less
ened power of repur of the aging body

These figures mdicate that the time to cure hernuis by op
erition 1s when the patient ss voung before he has prssed lnis
fiftieth yewr Vigorous prosecutian of this poley will prevent
much disability wnd save many Ines later The treatment

Whuln ] W “Ingunal Hermoplasty m the Aged ™ J Tva M S
28 239 Jane 1933

1nGrace BV and Johnson V8 “Results of Hernwotomy “;9';:'."' s
\fore Than Fifty Yeass of Age ™ Ann Sury, 106 347 September
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of hermas 1n elderly persons should be lughly mdniduahzed
In a patient 1n hus sixth decrde who 15 well preserved for hus
vears operation 15 the method of choice But if there are
associated disorders of the cardiovascular system or of the
lungs or if the patient 15 past the age of 60 operation 15 best
avoided Every attempt should be made to control the herma
with a truss or appropriate belt In the case of the femoral
hemias however because of the anatomical nature of the
hermiation a truss 15 unswitable If incarceration occurs the
physician should attempt gentle reduction If this succeeds
the problem arises whether or not operation should be car
ried out to prevent a recurrence of the complication or even 1
possible strangulation Much depends on how suceessfully
the herma can be retamed by 1 switable truss Strangulated
hernia calls for emergency operation As with all cases of m
testinal obstruction hours count mn these cases and every
delay greatly increases the mortality In hermorraphies as
all operations on ¢lderly persons the physician must remem
ber the great frequency of phlebitis and pulmonary em
bolism After the operation the patient should be made to
move hus legs frequently from the very first and the nurse
should carry out massage and passive moyements of the legs

Often the patient msists on operation because the rupture
makes lus hfe miserable or impedes Inm m his work The
Tisks of the operation and the frequency of recurrence should
be explamed to him before he 1s hurried to the surgeon Often
a readjustment of s truss will give him relief If he has 1
chromie cough operation 1s most inadvisable for a recurrence
of the hernin 1 almost certun



Chapter Twelve

DISEASES OF THE BILE PASSAGTS,
LIVER AND PANCREAS

GALLSTONES

GALLSTONLS are found at autopsy i approxumtely 10 per
cent of all persons over the e of 20 Thew frequency
merenses with each decade of hfe reaching an ncadence 0
99 per cent m women between the ages of 61 and 70 In
men. of this same decade the maidence 35 11 per cont In
the younger age groups gallstones oceur seven mes 28 fre
quently m women 1s I men With ads ancing yeus there
1 a relatiy ¢ merense of cholelithisis 1 men so that the e
drops to tbout 3 1 Gallstones are less common it Negroes
thann whntes particulwly i males Grllstones may be com
plctely silent thronghont the Lfe of the pucnt Estipites
as to the Frequency with which they cause symptoms van)
from 10 to 100 per cent of all camers of gallstones

Often they do not provoke the classic symptoms of gl
stone colic but grse nse to rather nondeserpt complunts ©
mdigestion The patient suffers from flatulence  belcnng
nwsea mnd distention  Evting 1s soon followed by bleatng
and epigrastric oppresston and often by heart burn The semp

toms may simulate those of pephic wleer bhut they ek the
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classic periodicity m relation to eating that 1s observed m
patients with peptic ulcer M-y pitents complan of dull
pam m the nght hypochondrium and some of theumatoid
pawns 1 the nght shoulder and arm Commonly there 15 1n
tolerance of certn foods Each pattent has lus own 1diosyn
crasies The gastric acidity 1s nsually low and constipation
15 the rule

Gallstone colic 1s more easily recogmzed The patient evpe
nences sudden severe sharp cramplihe pam m the nght
hvpochondrium or m the epigastrium which radiates to the
nght and to the back the scapular region and the nght
shoulder It may spread across the abdomen to the left The
pamn s 50 intense that the patient doubles up and often breaks
out in a sweat Vomting 15 common The pam lasts from
three to 12 hours and its mtensity may wax and wane I
nally 3t subsides leay ng some residual soreness for 4 day or
two Recurrences are the rule They may be frequent every
few days or weeks or they mav come 1t mtervals of months
or vears Commonly there 15 n senies of attacks followed by
a long free mterval Joltmg of the patient such as expen
enced in an automobale rde over rough roads or indiscretion
m eatmg may nduce attacks

Acute cholecystitis may follow the gallstone colic In such
cases fever and leukocvtosis develop and tenderness and
ngdity become mamfest mn the nght upper quadrant of the
abdomen The acute nflimmation of the gallbladder sub
sudes gradually within 1 week or two Gangrene of the gall
bladder occurs m about 07 per cent of cases of cholecystitis
Rarely rupture of the mflamed viscus takes place gning
nise to peritonitis whrch 1s usually fatal In other mnstances
some fever and tenderncss persist the galibladder gradually
becomes distended with pus and the so enlled empyema of
the gallbladder becomes prlpable
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Acute chelecystitis and sts sequelae may aceur m the ab-
sence of gallstones In contrist to the uswe} form of cho-
lecyshitis thas 15 more common m males There 15 no pre
vious history of the digestive disturbances that accoropam
galibladder dwsease The acute cholecy stitss 15 often preceded
by an upper respiratony or another nfectson and it 15 be
lieved that the galibladder may be wfected through hemt
togenous channels Ths form of cholecystibis 15 comtmonty
quute severe

Gallstones are found w the common bile duet 1 from 10
te 20 per cent of cases of cholehthiass that come to operalion
In two thuds of the cases there 1s onh one common duct
stone m the rest there are multiple stones Most of these
stones have passed from the gallbladder through the cishic
dut Thes mas be quite smlf when they enter the common
duct and then grow by accrenon More yareh stones mat
form m the common bile duct Intrahepatic stones are uite
unusual The stones may cause complete or partial obstrue
tson of the common duct with resultmg jaundice The &
trabepatic bile ducts become difated e the gallbladder
1s small and shrunhen Commanty wnfection of the bile ducls
setsn The cholangstis may be acute and fulmmating or
Tun 1 more mssdious course Such cholangilis perssting for
years Jeads eventually to bilian, curhosis—a clucal pieture
with wregular fever jaundice an enlaryed hasd Iner and
a hirge spleen H a stone becomes wnpacted 11 the xm{’”ns
of Vater hile may regurgitate mto the paneredte duct an
lead to acute hemosthagie pancreatits Vore commont
chrome interststsal pancreatitis is found n long smudmgmself

When the stone enters the common duct Jaundice nsualls
develops This complication ts so frequent and ma b{ 5‘:
sersous that the phyvsienn should alwass be on the foo 0‘:
for )*mndlce m patients with gallstones p:xmcuhrl\ mn
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ately after an attack of colic Obstruction of the duct may be
complete and result 1 acholic stools but more often ob
struction 1s partial If the stone 1s freely movable 1n the com
mon duct 1t may have a ball valve achon gning nise to m
termittent attacks of pamn and jwndice with the icterus
clearing and the stools becommg colored agamn m the mter
vals With lodgment of the stone in the common duct the
attacks of pain may cease and jaundice may be the only
symptom In fully one quarter of cases m which stones are
found 1n the common duct there has been no jaundice A
gallstone may enter and obstruct the common bie duct with
out the patient ever having had attacks of cohic but usually
with stones m the common duct attacks of colic persist In
rare cases the stone may be discharged mnto the duodenum
with subsidence of symptoms Chulls and fever usually appear
when a stone enters the common bile duct

Duagnosis —~Diagnosis of cholelithiass or chrome cholecys
titis depends mn the first place on pamstaling evaluation
of the symptoms Physical signs are usually mnconclusive n
the abs of jaundice or acute nfl tion of the gall
bladder A defimtive diagnosis cannot be made without
Toentgen exammation Cholecystography should be done
whenever there 1s reson to suspect gallbladder nvolve
ment except in the presence of jaundice The demonstration
of stones on the roentgen films 15 conclusive Lack of visual
1zation of the gallbladder practicnlly always ndrcates gall
bladder disense if the technic has been adequate A double
dose of the dve should alw ays be given and accurate technic
is essential Poor films lead to errors m diagnosis Poor
visualization of the gallbladder as represented by a hght
shadow or delayed emptying has hittle significance and no
diagnosis should be based on such findings The discovery
of gallstones by means of the roentgen exammation does
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not prove that the patients symptoms are causcd by the
stones Often such stones may be silent and the pitent
my be suffering from an altogether different ailment The
roentgen findings should be closely correlated vwith the symp
tomatology nd the physical findings Often 1t wall be neces
sary to mahe parallel roentgen studies of the gastro mtestmal
and urmiry tracts before 1 diagnosts can be reached

An clder person who 15 already joundiced when first seen
presents a difficult problem n diagnosis The common lesions
tht cwse jaundics m the Inter yeurs of hie are gallstones
m the common bile duct cawrcmoma of the head of the
pncreas carcmomn of the luer wd acute hepatiis It 55
essential to distinguish between these several conditions op
eration may save the life of the ptient with common duct
stone but may cause derth 1 1 patient with hepaibss

The svmptomatology gnes © valuable clue to the g
nosis Gallstones usually but not always mihe themsehes
known by attwehs of pun caramoma of the panereas wd
hepatitis e nsually punless but hepatitis may commence
ncutely wath severe “bdornal pun nd vormting A Tustory
of severe alecholism or of tr with cmehophen or one
of its dermvatives or with one of the wsphenumimnes suggests
the posstbihty of hepatitis

Hepatrtas 1s relively uncommon m older pa
should be kept 1n mmd Hepatitis causes meomplete obstrue
tion of the bile ducts If the stools are exammed dub some
Drle will be found from tme to time although the stools
may be completely nchohic for = few days Curemomd ¢
the pancreas causes complete obstruction with }!U"d’cﬁ
progressively mcreasmg untid the shm s 2 decp [J“""::)
hue The stools wre completely acholic A stone m the C‘:
mon duct canses complete Jundice only if 1t 18 xmp’l”;
m the ampulla of Vater Usunlly complete obstructon

tients but



BIE PASSAGES LIVER PANCREAS 315

transient and hile 1s found m the stools from time to tune of
they are, repeatedlv examined

With complete obstruction of the common duct there 1s
no urabihn m the unne with mcomplete obstruction as
hepatitis wrobihin 15 always found i the unne With ob
structive Jaundice the blood cholesterol and cholesterol esters
are wncreased with hepatybs they are both decreased par
ticularly the esters The results of liver function tests such
as the glactose tolerance and the cephalin floceulation tests
are narmal m obstructive jaundice unless the condstion 15 of
long duratton with secondary hver damnge m the case of
hepatitis they are ahnormat

Asarole careful evaluation of the symptomatology and of
these tests will vield the correct diagnosis But 1t times m
spite of pmnstakung study an ncorrect dignasts 15 reached
Tsecall 2 man aged 58 in whom all signs pomted to ob
Structine jaundice due to stone Opcration was scheduled
but on the same day the pattent expenenced 2 cerebral hem
orthiage 5o 1t had to be postponed While the patient was
recovenng from the cerebrovascular nsult s jaundice
cleared and never returned Mamfesth he had had hepatis
(0“‘6\’501)' one sees patients with persistent Jundice ap
patentlv cansed by carcinoma of the head of the pancreas
who are cured 1y operatne temoval of a common duct
stone Whenesver the diagnoss 15 doubt m exploratory
operation should be undestalen for the chmcal diagnoss
15 100 open to error

Fifty years ago when operition s.4s not Tightls undertaken
and the chmcian saw many more patients with jaundice of
lang dwsation due to galfstones Naunva established the
followsng cntena for the dignosts of common duct stane as
the cuse of 1aundice  the continuous or ntermittent pres
ence of bile m the stool vanation i the wntensity of the
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jaundice hittle or no hepitic enlwgement, absence of a
palpable gallblidder enlwgement of the spleen without
wcutes, fever duration of the yundice for more than 1 vear
These ententn are «tll 1s sound s they were fifty vews ago

With stones 1n the comman duct infcctions chohngity
may develop The patient becomes very aff with chulls and
high mtermuttent fever and jaundice merenses

Fastulrs mv form between the gallblrdder wd the sur
rounding structures m long standing neglected cases of
cholelithiasis The galibladder moy become adherent to the
antersor abdomnal wal} mnd an bscess of the abdomual
wall may develop which mav eventually sponhnecmsl) dis
charge so that gallstones are evtruded through the shin Mo'e
commonly, the diseised gallbhdder becomes dherent to the
duodenum or colon nd choleey stoduodenl or cholecs stoco
lome fistulas form In this manner veny hirge grllstoues mat
be discharged from the gallbladder mto the gastro mtestind
tract If they enter the colon they sre ordinanls pssed v
the stool 1f they enter the duodenum and th ss the most
frequent site of ternl biliry fistulas they mu cwse !
testnal obstruction Trom 1 to § per cent of all cases @
mtestinal obstruction are caused by gallstones, maost e
quently 1 women pst the age of 60 Roentgen c(amm&tml;
discloses the diagnosts 1n most eases* Jt revenls the d:ht«)
Yoops of small itestine charactenstic of complete of partd
mtestnnl obstruction and the presence of ur i the gt
Vladder wnd bile ducts At times the stone may be visuahz
or 2 chnge m position of 1 stone preyoush absen ed mav 1;
noted Gnllstones should alw ws be thought of as 1 passibic
cawse of deus m older women Prompt recogntion a
operation will save life

TRght L G Borman C \ and Nible | F Gall Stone Dhetret
won™} A M A II7 1753 Aoy 22 1941
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Diseases of the gallbladder and of the heart are so often
assoctated that many authors assume a causal relationship
between the two conditions Statistical evaluation of this re
Tationship disproves this assumption Both disorders are so
common 1 the later periods of hife that concurrent disease
n the two organs 15 often encountered In certamn svndromes
there 15 ~ relationship between disorders of the gallbladder
and of the heart Extrasystoles and parovysmal auricular
fibriilation or tachycardia may be mduced reflexly by a dis
eased gallbladder and such symptoms may subside after
cholecystectomy Pam ansing n a diseased gallbladder may
simulate the pam of angma pectons and 1t may be difficult
to determmne which of the two organs 15 giving nise to the
symptoms It has been shown experimentally in human sub
Jects that mflation of the common bile duct by means of a
rubber balloon may cause pamn referred to the precordium In
the presence of a normal heart 1t 15 unusual for the pam of
gallbladder disease to radiate to the precorduum In patients
who have both gallbladder disease and coronary artery scle
rosis the pan provoked by the cholecystic disease may radiate
to the precordium and left arm  the pain from the gallbladder
radiates down the sensiized cardiic pathwayvs At times
galibladder disease may gwve nise to angmnord puns and T
wave changes 1n the electrocardiogram and after cholecys
tectomy the precordial pam may completely disappear and
the electrocardiogram return to normal

Treatment —Silent gallstones that are discovered ncerdent
ally and gwve nse to no symptoms should be ignored but the
patient should be told of their presence 1n casc obscure symp
toms anse subsequently In patients with indigestion gs
and mild wregular pains medical treatment should be inst
tuted A bland diet poor in fat 15 best tolerated I the patient
15 obese the diet should be planned to msure reduction m
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wewght Bile salts often are +aluable m veleving pam and
dyspepsia and 1 correcting constipition  They should be
gwen m 5 gr capsules with meds Good preparatians are
briron and procholon The dosage vanes from 5 to 20 gr
three times a day Enough should be given to reheve consh
pation In the presence of jaundice bile salts may inerease
atching of the shin When constipation persists a mild saline
exthartre such as sodium phosphate every mormmng is useful
Atropine gr 1/150 ot tincture of belladonna 15 drops theee
umes a day often relieves pan due to spasm Trasenbn
and »yntropan have the antispismodie effect of tropine with
fewer side effects Thesr action miy be remforced with
phencbarbutal

Gallstone colic gnves nse to mtense pun It may be
promptly releved by mitreghcenn gr 17100 under fhe
tongue or by wbalation of amil mitnte The dose Ty be
repeated within a few muutes ¥ mintes gne no reli
recourse must be had to full doses of marphine After the
sttrck the treatment outlined for cases of gallstones wilh
milder svmptoms should be carried out

Indicrtions for operation are difficalt to draw prccxsel‘
Expenence has shown that m the absence of cileult chole
esstectomy commonly brings thout no relief of sympien®
Smmlar poor results are obtuned when gallbladders are 1€
mosved that the roentgenologst reports as showmg only famt
visuahization or delayed cmptywmg Simple motor disturd
ances of the galibladder and sphincter of Oddh may give 182
to symptoms of gallbladder disease and these e not relie
by operation It)s 2 good rule not to operate if the roent','f’:
picture shows a well filled gallbladder without stones B“t
the roentgen study s not mf+dhible Gallstones that dud no!
show on the roentgen film m1y be found at operation :mt'
mflamed gallbladders hwe heen enconntend at aper ot
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that gave a normal roentgen picture At times the physician
15 compelled to rely on Ius unaided chinteal judgment When
gallstones are demonstrated ou the roentgen film or when the
gallbladder 15 not visualized and when 1 penod of con
scientious medical treatment has brought the patient no re
hef operation should be undert<ken and cholecystectomy
1 the procedure of choice It 1s unwise to hurry an older
patient to the operating table just because he has had an
attack of gallstone colic But 1f attacks frequently recur op
eration 15 called for Jaundice should be sought for after every
attack of biltary colic With the occurrence of jaundice powmt
ng to stone m the common duct operation becomes imper
ative unless the icterus subsides withm a few days Even
when 1t disappears within 4 short time the stone has prob
ably remamed m the common duct and a return of the
teterus mav be expected and operation usually becomes
necessary When nfection accompanies bihary obstruction
operation 15 urgenth mdicated At operation the common
duct should always be exposed and explored by palpation
else many common duct stones will be mussed In the pres
ence of jaundice or when the common duct 1s dilated or
mflamed or the head of the pincreas is hard the common
duct should be opened 1nd cxplored for stones
Cholecystiis should be treated conservatively  especrally
m older patients With bed rest flwd diet and applicition of
an ice bag to the abdomen the mflammation subsides in one
or two weeks Immediate operation should be carmned out
only if there are evidences of progressive mfcction or of de
velopment of empyema of the gallbladder It 1s safe to wut
2 few days to see whether or not therc 15 spontincous sub
sudence of the inflammation Persistent fover Teukocy tosts
nd unreheved pam tenderness and ngidits over the gall
Widder region grve evidence that the mfcction s not re
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solving When operation becomes necessary m the acute
stage cholecvstostorny 1s often the procedure of chowce
After the subsidence of an acute cholecystitss st 15 usually
wise to remove the galibladder

In all cases of bilsary disease apprapriate preparation for
operation 15 of the greatest mmportnce Al patents with
hepatic disease should be given 1 diet rich m carboly drates
300 10 600 Gm a dvy Ths has a gl cogen spaning achon on
the Iner If the patient cannot takhe enough carbohydrate
by mouth glucose m 3 or 10 per cent solution should be
ghen mtrwenocush, Intravenous admimstration of ghicose
should be part of the routine preparation for operition i
these cases and should be contmued for several davs post
operatneh, Commonly the prothrombin content of the blood
1s reduced leading to a hemorthage tendency This should
be corrected by the adnumstration of vitamun h It 35 gnen
m dosage of 1 to 2 mg three times a day Good prepuations
are proklot and clotogen To msure mavmum absorption
of vitarmm K 1t 15 best to give hile salts simultaneoush
Within two or three davs the prothrombin level returs ©
normal This should be controlled by determimng the pro-
thrombimn time

Cancen oF ThE G ALLBLADDER

Cancer of the gallbladder 15 found m about 09 per cent 0§
galibldders removed at operation® Callstones re the c!ueﬁ
predxspcsmg cause of this growth and 90 per cent of &
ewmeers of the gallbladder are found m galtbladders cm;
taning stones  Accordmghy the condition 15 more l:omnwt
m women The gronth 13 wn adenociremoma 10 85 per cen

Vifhem J L Gray 1 K and Docleny M B “Carcumoma of
Gall Bhdder ™ Am ] Surg 63 151 1948
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of cases a squamous cell carcinoma n 3 per cent The
average age of patients with cancer of the gallbladder 1s 58
years The symptoms are not charactenistie and preoperative
diagnosis 1s rre Typically the patient 1s a woman with a
history of repeated gallstone colic or of the digestive dis
turbances associated with gallbladder disease who for some
months has complamed of continuous pam m the right upper
quadrant of the abdomen, with anorevia and loss m weight
In other cases there are few local symptoms and distant
Metastases may overshadow the chimeal picture A mass m
the region of the gallbladder 1s found 1 about half of the
cases Jaundice 1s common and 1s usually caused by pressure
of tumor masses on the common bile duct more rarely by
extensive Liver metastases Secondar) anemia 1s uncommon
m these cases

Duagnosis rests on the history and the discovery of a mass
mthe nght upper quadrant of the abdomen The gallbladder
1s not visualized when roentgen films are taken after the
admunustration of dye In the early operable stages diagnosts
can be made only on the operating table The physician can
ascertain only that there 15 disease of the gallbladder Car
anoma of the gallbladder 15 highly mahgnant and most pa
tients die within one year after operation The only hopeful
cases are those in which the pathologist unexpectedly dis
covers an early lesion 1n a gallbladder removed for another
condition As a rule the growth spreads to the regional
l)'mph nodes and to the liver and jaundice and ascites fol
% The neoplasm may ulcerate mto the colon At this
stage no treatment 15 helpful

Primary caremomas of the hepatic ducts or of the ampulla
of Vater gne mse to symptoms of partial or complete ob
struction of the common duct They are rare conditions
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The symptoms of carcmoma of the ampulla of Vater often
arse acutely with nbary cobie and jaundice The tumor
usually grows into the duodenum where it may uleerate
Portions of the tumor may slough off and give trausent
rehef to the common duet obstruction and to the jrundice
Often testinal hemorrhage accompames this ulceration
There 15 commonly an accompanying cholangitis The gall
bladder becomes distended and may be palpable Roentgen
study may reveal abnormahities of the second portion of the
duodenum which together with the mtermuttent jaundice
and 1ntestinal bleedmg may suggest the dagnosis of cartt
noma of the ampulla of Vater Palliatne operation consists
m cholecystogastrostomy ta reheve the common duct ob-
struetion: Comnplete removal of the neoplasm s accomplish
by Whipple s procedure At a first stage operation a postenor
gastro enterostomy and ligation of the common bile duct with
cholecystogastrostomy are carmed out At a Tater date the
duodenum the head of the pancreas and the common duct
are evaised m one mass Some recorenes have been ¥
ported

DeceneraTive Liver D1SEASES

About one balf
he onsct of theit
mmpmxtwﬂ
rghest 106!
matology
Hepatitss
oldes 98¢

Cirhosis of the Iner occurs at all ages
of the patients are over the age of 50 at U
symptoms If 2 correction 15 made for the age
of the population curhosss of the lner has its h
dence between the ages of 55 and 58° Its sympto!
resembles that of the disease m younger persons
ond acute vellow atrophy are unusual 1 the
groups
“atoff O D _and Patel A ] Jr_“The Natusal Fhstory of
Curbosis of Lnver” Medicine 21 207 September 1842

Laernecs
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CARCINOMA OF THE PANCREAS

Cancer of the pancreas occurs chuefly after the age of 50
and over twice as frequently i men as m women In fully
80 per cent of the cases 1t 15 sutuated 1n the head of the pan
creas Except for the fact that jaundice develops when the
growth obstructs the common bile duct the symptoms are
much the same no matter what the site of the tumor Pan
15 usually the earliest as well as the chief symptom It 15 1
the epigastrium the left upper quadrant or the back m the
left lumbar region The pawn 1s constant and may be severe
It 15 worse when the pitient 1s lymg down and accordingly
commonly disturbs him at night and awakens him from sleep
Siting up or leaning forward or lying on the side with the
legs drawn up often relieves the pam Jaundice develops
sooner or later m about three quarters of the cases The
bxhary obstruction becomes complete the stools are acholic
and there 15 no urobilm mn the stool The jaundice gradually
deepens until the skin acquures a deep greemsh yellow hue
In half the cases a distended gallbladder 1s palpable (Cour
vosiers law) Rapid and great loss of weight 15 almost
constant Anoremia nausea and vomitng are common
Duarthea may occur An abdommnal mass 15 palpable m
about one third of the cases and ascites occurs m 10 per
cent Anemia 1s usually absent or shght and there 15 no
occult blood 1 the stool The sedimentation rate of the red
blood eells 1 rapid Glycosunt may be present Some pa
tents exhibit anwety insommia and depression to such an
extent that 1n the absence of physical signs the incorrect
diagnoss of psychoneurosis may be made

Diagnosis ~Rapid unexplamed loss of weight associated
with persistent pan 1 the upper portion of the abdomen
o left lumbar region should arouse suspicion of carcinoma
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of the pancreas ¢ When with this jaundice develops and the
gallbladder becomes palpable the diagnons becomes almost
certan At times there may be only the chimeal picture of
pawmless jaundice Roentgen study 1s often helpful Furst it
excludes orgame disease of the gastro ntestinal tract The
roentgen film may reveal obstruction or wregulanty of some
put of the duodenum or a spreadug of the semiercular
course of the duodenum as 1t embraces the head of the pan
creas A certam dagnoss can be made only at operation
or at autopsy

Treatment —Surgical cure should be attempted The
Whipple operation of resection of the pancreas and duo
denum after prel Yy gastro and cholecysto
gastrostomy offers some hope m the future Chronic pancrt
atitts may simulate cancer of the head of the pancreas and it
may be impossible to distingmsh between the two evenat the
operating table Sumple cholecystogastrostomy will rehere
jaundice and prolong the life of the patient wath cancer of
the head of the pancreas 1t may cure the patient with chrome
pancreatitis But the prognosis for cancer of the pwncres
15 still very poor The average dusation of hie from the onset
of symptoms to death 15 about seven months

AcutE PANCREATITIS

Over half the cases of acute pancreatitis oceur 5 personds
over the age of 45 the average age 1 2 recenth Pubhshc
series was 57 8 It oceurs a httle oftener m women than ;?
men and 15 often assoctated wath cholelithiasis but rarel
with diabetes The cause 1 most mstances 1s nnknown 00

“Herk J E “Disgnosis of Carcinoms of the Pancreas ™ Arch Int Med
68 525 Seprember 1841 Frsctee

Slohason W M and Dayis O T  Pancreatttis in Geriatne Pra
Cenatnes 1 125 Mar Apr 3946
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rarely 15 the mechamsm described by Opie operative—bloch
age of the ampulla of Vater by a gallstone with regurgitation
of the bile nto the pancreatic duct Vascular occlusion 1s
sad to be responsible in some cases

The onset 15 sudden wath intense epigastnic pan that may
radiate to the back or to the left and with severe vomiting
There are marked tenderness and some ngidity 1 the ept
gastrium but never the boardhke ngidity associated with
perforated ulcer Fever 1s not present mtially but appears
m a few days as does leuhocytosis The hyperacute stage
usnally lasts one or more days and the symptoms gradually
subside but may persist for several months A palpable mass
miy develop n the epigastrium and may be visualized on
roentgen examunation by the spreading of the C shaped loop
of the duodenum

Duagnosis on climical grounds alone 15 difficult for the
symptoms may suggest cholecystiis ruptured peptic ulcer
intestnal obstruction or even coromary thrombosis Some
attacks are mild and very brief The blood amylase content
1s always elevated m the earliest stages of acute pancreatitis
but may drop to normal withm 12-24 hours Determination
of the blood amylase content 15 indispensable to diagnosis
and should be carned out promptly m all suspected cases
A figure of over 200 Sosmogyt umts (the upper Lt of
normal1s 150 umts) 15 diagnostic Figures as high as 550 have
beenreported ‘The elevated values are due to blockage of the
pancreatic ducts and absorption of the pancreatic enzymes
by the lymph and blood

Treatment 15 symptomatic Surgical intervention 1s rarely
indicated evcept n very late stages when a pancreatic cyst
may have formed Bed rest the liberal use of opiates and
the admimstration of glucose and salne soluttons mtra
venously f vomiting 1s severe 15 all that 1s needed



Chapter Thisteen

DISEASES OF THE GLNITO-URINARY TRALT

Benicy ENLARGEMENT 0 THE ProstATE GLAND

BENIGN enlargement of the prostate 1s found 1t autopsy 10
one third of men between the ages of 50 and 59, 1 two
thirds of those m the seventh nd exghth decides and m
three quarters of 2l men over the age of 80 However i
only one fifth of these cases does the enlarged ghud gne
nise to symptoms The average age at winch svmptoms Anising
from prostatic enlargement compel the patsent o sech med
send assistance 1s about 63 yews The cause of ths disorder
1s unhnown but the evidence suggests that some alteration
m the balwmee of the endocrne glands 1s nsponsxble Loss
of fhe testis and of 1ts mternal seeretion as i ennuchs Jeads
to atrophy of the prostate In men over the age of 50 there 15
2 progressv e dumnution in the amount or mle sex hormont
and appirently an mcrease w femile estrogene hormane
This Ieads to trophy of the prostate gland Prostatic enlarge
ment 1n older men 15 due to a nodular hyperphsia beginmng
1 the stroma and 1n the perwrethral glands of the mddh
Jobe stmulated apparently by the altered Balnce of the
sex hormones It usually arises m the muddle lobe of UZ;
prostite between the floor of the urethra the bladder ne
and the entrnce of the epreulatory ducts The perurctht
828

.
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glands or tubules multiply and there 1s accompanymg fibro
myomatous hypertrophy The growth 1s an adenomyofibroma
with varying amount of glandular tissue It gradually com
presses and pushes aside the atrophuc prostate gland which
finally persusts as a shell or false capsule around the growth
Because of 1ts location enlargement of the mddle lobe
quickly leads to urmnary disturbances The growth may in
vohve the whole gland prostates weighing as much as 500
Gm have been removed

Symptoms —These come on msidiously The patient has
to voud with mereasmg frequency and must get up 1t mght
to empty hus bladder The stream becomes haltmg and slow
n starting and has httle force Gradually n the course of
years the symptoms become worse The bladder cannot
empty itself completely and there 1s residual urme after
mictuntion In time the bladder becomes dilated and tra
beculated and drverticul may form

Commonly the patient 15 not aware of the degree of un
mary retention in the bladder the residual urme may amount
to several hundred cubic centimeters but the patient vouds as
before with difficulty but apparently adequately In time this
unnary retention causes hilateral dilatation of the pelves of
the kidneys and mparrment of hidney function The specific
Bravity of urine drops and approaches 1010 and finally the
onprotem mitrogen content of the blood mcreases There
may be a moderate nse 1 blood pressure to 160 or 180
Systolic There may be occasional bleeding with gross
hematuria from rupture of dilated venules 1n the bladder

Infection of the bladder and of the kidneys 15 common

t occurs wath especial frequency after cathetenzation It
may lead to further rapid mmpaiment of renal function
Infection may be restricted to the bladder but commonly 1t
ascends the ureters to gwe nise to pyelonephntis
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Complete urinary retention may occur at any time It may
follaw exposure to cold or wet a dunking bout or too great
delay m mictunition The prostatic pitient should empty ks
blrdder at frequent mtervals 1f by some circumstance such
as attendance at a theater he 1s prevented from domg so he
may have great dficulty i starting the urmory flow

Diagnosts ~The diagnosis 1s suggested by the sympto
matology Rectal exummition uswlly resenls an eabuged
prostate gland but grves no clue to the degree of obstruction
that 1t 15 cansmg A mddle lobe mav be cusing serous ab
struction when rectal exammation gnes httle evidence of
enlargement of the gland The residual unine should alwavs
he measured The pitient empties his bladder and 15 then
catheterszed with metsculous aseptic precautions The amount
of urme rem umng 1 the bladder after voluntary muctuntion
1s measured A persistent residual urime over 50 ce mdicates
retention of a degree that calls for mtervention Cystoscopy
should alwnys be performed This wall reveal the site an
nature of the obstruction and enable the operator to deter
mine what operative procedure 1s best adapted to the case
The presence or absence of pus i the unne wiil disclose
whether or not there 1s mn accompanying mfection A small

of alk and 1 casts hwve httle szgmﬁ
tance m older persons It 15 wore unportant to determine the
state of the hidney function The speaific gravity of the uune
1s one of the best mdieators of hidnev function 11t 35 0E
1020 st may be assumed that the hudneys are secretng ade
quately A speetfic grvty between 1018 and 1020 powts
to some hidney dimage and figures below 1015 gine vt
dence of senous wmpasrment of renal function The bl
urea mirogen figures do not nise until the specific gravty 0
the urine has fallon below the crtical Jevel When elevs

i
they ndicite actual renal nsufficieney The phcﬂﬂ]S“
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fonphthalein test gives httle additiontl informtion of value

Tieatment —When there 1s no restdual urine conservitive
treatment 15 often effective This mcludes prostatic massage
every day or every other day Diathermy treatments with
one electrode m the rectum and the other on the hypogas
trum  are sometimes helpful At times urethral dilatation
gives relief The use of testosterone has not been followed by
strhing therapeutic success It 1s given mtramuscularly m
doses of 25 to 50 mg every other duy Radiotherapy 1s of value
enly to reduce accompanyng mnflammatory swelling of the
prostate It does not ciuse shrinkage of the hypertrophic
tissue

When there 1s acute retention 1mmediate rehef is called
for At times the patient 1s enabled to voud by taking a hot
sitz bath Catheterrzation 1s often difficult and must be very
gently carried out for 1t 1s easy to traumatize the urethra
and the swollen gland If the catheter does not pass easily
1t 15 best to call on specialsst for help Even he often finds
suprapubie dramage of the bladder necessary Care should be
taken not to empty the bladder too quickly and completely
s 1t may cause shock and suppression of kidnev function

When there 15 much residual urine or when there has been
acute retention operation becomes necessary This always
myolves a certamn hazard for these patients are advanced 1n
vears and often have complicating cardiovascular or pul
monary disease Yet 1t 15 astomshing how well they stand
operation if grven the benefit of careful preoperative treat
ment and a good surgeon The most important preoperative
measures are restoration of kidney function and control of
urnary infection Adequate bladder dramage relieves the
back pressure on the hidneys and permuts considerable re
covery of hidney function Often the blood mitrogen figures
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return to normal evidences of tovermt disapperr and there
1s marhed 1mprovement m the condition of the patent With
the use of sulfadinzine 15 gr four times a day or of strepto
mycm unnary infectson is usually controlled

The old twostage suprapubic prostatectomy unolves
suprapubic drunage of the bladder This 1s usually continued
for three 1o sic weeks before the patient 1s 1 condition for
enucleation of the prostate It 15 1 techous long drawn out
procedure and the final prostitectomy cimes a considerable
operative nish particularly when there 15 cardiac wmpait
ment Old men 1n poor physieal health refuse to subject
themselves to this procedure and theur physicians hesiate
to urge them to do so

The mtroduction of transurethral resection the constant
improvement m its techmie and the growing understanding
of 1ts indicatrons and hmtations have revolutionzed pros
tatie swrgery Thompson and Habemn of the Mavo Chnic v
ported 1 200 such operttions with 2 mortality of 16 per cent
Not every case 1s smtable for trinsurethral resection and the
operation requues shall and expenence Prehmmary dramige
of the bladder and Lidneys 1s accomplished by an mdwellng
eatheter During this persod the patsent can be out of bed—
4 great advantage 1 1n old person He should tahe & large
amount of fliuds Uswilly after a few days he 1s ready for
operation ¥f there are hidney msufficiency and nfection
preoperatue treatment 1s prolongcd Operation 15 carried
out under low spinal anesthesra which induces httle drop
blood pressure Within a few days after operation the prtient
can get out of bed Thus the chances of phlebinis and pul
monary embolism are i The best uralogsts toda
fiod that about 80 per cent of patients with prostatic e
Iargement lend themselves to transurethral xesection
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CARCINOMA OF THE PROSTATE

Cancer of the prostate 1s rare before the age of 50 nd
fully 80 per cent of cases occur mn the seventh and eighth
decades Young reports that one ffth of men seeking relief
from obstruction of the vesical nech have cancer of the
prostate Autopsy stuches disclose an even Ingher ncidence
which mereases with age Many of these growths are latent
carcinomas discovered only on histologre study of senal sec
tions of the gland The discrepancy between the anatomic
and the chnical frequency of cancer of the prostate ndrcates
that the neoplasm grows very slowly and that years may
elapse before climcal mamfestations of disease occur Cancer
of the prostate 1s commonly associated with bemgn enlarge
ment but there 15 no causal connection between the two
conditions In fict the malignant growth 15 denved from
atrophc cells of the gland and for the most part anses m the
postenior lobe which 1s not concerned in bemgn hypertrophy
Cancer of the prostate may occur years after a prostatectomy
has been performed 1t anses m the so called capsule of the
gland which 1s left behind at operation This capsule actually
represents normal prostatic tissue which has been compressed
by the nodular hyperplasia of the gland Thus the association
of bemngn hypertrophy and cancer of the prostate 15 acel
dental and ascribable to the frequency with which both con
ditions occur 1n persons of advanced age

Although carcmoma of the prostate grows slowly 1t 1s
‘"ghly malignant Metastasis oceurs first to the pelvic and
abdominal Iymph nodes to the bones of the pelvis and
lumbar spue and later to the lungs and liver Over one
Quarter of patients have metastases when first seen

Diagnosts —Cancer of the prostate gives rise to no symp
toms until st interferes with unnation or until local extension
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or metastisis mduces pmn Since most carcmomas anse m the
postenor lobe far from the urethra years may elapse before
the growth attams & size sufficient to mduce symptoms Delay
in diagnosis 1s also attrbutable to the fact that elderly men
are apt to ignore symptoms of urmary disturbance until they
become quite dsabling and because physicians neglect to
do rectal exarmnations of thew elderly patents The earhiest
hagnostie sign 1s the p of a small hard nodule m the
postenior aspect of the prostate gland winch can De felt by
the finger 1 the course of a rectal examsnation In the later
stages one feels a duffuse hard nodular enlargement of the
gland which may muolve the semmal vestcles and estend
beyond the capsule of the gland At this stage cystoscopy
with biopsy exammation may prove the nature of the growth
Hematuna and loss of weight are late mamfestatsons Com
monly the first symptom 15 bone pam parbcularly m the
pebvis and lambar spute caused by metastatic gromhs Such
bone or jomt pam or sciatic pamn m an older man alwms
calls for exammation of the prostate gland Determination
of the serum acid phosphatase has become an wnportant chn
1cal test Acud phosphatase 1s elaborated by the acmar ept
thelum of the prostate gland as well as by prostatic caret
noma cells both m the primary tumor and m the metastabic
deposits When metastasss of such & tumor occurs acid phos
phatase 1s released m the blood stream and the serum acsd
phosphatase becomes elevated The normal figures we be
toeen 8 and 8 Rung Armstrong umts In the presence of
metastatic careinoma of the prostate the serum acid phes
phatase nises and figures as Iugh as 180 units have been 1
ported An elevation of the acid phosphatase m the serum
15 a pathog sign of i having 15
primary source m the prostate ¥f radical prostatectomy 15
contemplated for prostatic carcinoma eleration of the act
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phosphatase will mndicate the presence of metastases and the
futlity of suth an operation Senal estmmations of the acid
phospk enable the physician to follow the effects of
treatment 1n a case of cancer of the prostate with metastases
When obscure bone pain or roentgen lesions are encountered
or when the location of the primary neoplasm m a patient
with metastattc lesions 15 1 doubt the discovery of high
figures for serum acid phosphatase proves that the pnmary
growth anses 1n the prostate gland The serum alkalne phos
phatase becomes elevated when there are bone metastases
no matter what the ongimn of the growth Ths then gives no
wformation as to the primary tumor

Treatment —Treatment of cancer of the prostate 1s still m
a state of flux and wide differences of opnion are found
among the experts There are some who msist that when a
small hard nodule 15 found m the prostate gland by rectal
exammation and when normal serum cid phosphatase fig
ures suggest that there has been no metastasis the gland
should be exposed by a permeal maision 2 frozen section of
the nodule diately e d and f malg growth
1s found permeal prostatectomy should be carmed out
Colston * who 15 an ardent advocate of this policy has per
formed the radrcal operation 1 20 per cent of his recent
cases with an operative mortahty of 5 per cent Most gentto
unnary surgeons find that only 5 per cent of all cases of
cancer of the prostate are swtable for radical operation
Moreover the duration of Iife without radical mntervention 1s
often many years and the alleviation of symptoms 1s so
suecessful that many surgeons msist that the radical operation
Isnever called for A further objection 1s that urinary ncon
tinence 15 a frequent sequel of the radical operation In Col

—_—
1Colston J A C “Carcinoma of the Prostate™ J A M A 122781
July 17 1943
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ston's last senes of 73 opertions 4 patients died m the hos
pitil 10 died of recurrence of the growth 11 were bnown to
have recurrence wd 48 were Tving from six months to five
yeurs after operation  Cancer of the prostate oceuwrs at
advanced ge when the expectation of hie 1snot great Itmyy
tike 10 yequrs for a4 smll carcmomatous nodule that has been
cliscovered n the prostte to grow suficiently large to cuse
urmary syeptoms The elderly man 1s often 2 poor operitne
sk so 18 2 rule conservative treatment 35 mdieated At the
Mnyo Chine radic i prostatectoms 1s not cared ont Thomp
son reports the results of transurethral resection of the pros
tte 1n 857 patients wath cancer of the prostate i whom the
fesion was far advanced The operative mortahits was 1 per
cent uid 14 per cent survived 1t least fve years

The discovery thit castration will cause immedinte reces
sion of both the pnmary and the metastatic Jestons of pros
tatic carcimoma md lead to remarkable eliniezl improyvement
has reopened the whole question of therapy Androgen acti
vates the prostabie epithelium  Castration removes the 10
drogen and e} tlus stumrdation The ad ration of
sufficsent doses of estrogen m some manner neatralizes an
drogen and brings about 1 symilar result The effects of
castration on patients with carcinoma of the prostate even on
those i the advanced stage with widespread metastasis ¢
often mirculous Almost immedtately the prtient feels bet
ter his appetite ymproves and he begins to gun wenht
Within one to thrce days all pan s gone nnd a bedrdden
patient 15 usually up and about wathin one or the weehs
With this the prostate gland becomes smaller and softer
and the bone and pulmonary metastises regress wid may
even disappear Parallel with this there 1s 1 rpud reduction

STherpson € §  *Transurethsal Hesection of Malignant Lessons of the
Prostate Cland § A M A 120 1105 Dec 5 1042
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1 the concentration of the acid phosphatise 1 the serum
The patient often expersences hot flashes after orchiectoms
Good results are reported m bout three quarters of the
Patients undergoing castration Many relapse i 1 few months
0 several years This treatment 15 still too recent to mole
possible an eraluation of its ultmate role n the therapy of
cancer of the prostate

Smular results can be obtumed by the dmmstrition of
diethy stilbestrol the female sex hormone 1n a dosage of
from 3 16 10 mg - day Enough must be gnen to aclhinne
results Reduction m the level of seram acd phosphatase 15
2 useful gmde to dostge Admunstration of diethy Istilbestrol
may anduce mausea pamful hypertrophy of the breasts
~2trophy of the pemss and testrcles wnd tmpotence The dosage
of the drug should be Lept at the lowest evel that will control
the cancerous growth When a satisfactory result has been
attamed this may be d by the subcut: m
plantation of pellets of estradrol benzoate

When unnary obstruction persists i spite of eastration or
treatment with dieth Istslbestrol transurethral resection of
the prostate should be carmed out Ths gres very satisfactory
resalts In some cases recurrence of the growth after a van
able inten al of tume necessitates repetstion of this procedure

Befors the mtroduction of castration and trentment with
female sex hormone roentgen therapy was a wseful ud m
controllmg metastatic Jestons wn bones and particulrly sn re
“eving bone paw It should be employed 10 cases refractory
to the hormone treatment Irradiation of the primary fumor
10 the prostate 15 of doubtful alue

Tuvors oF TuE BLaoner

Papillomas and papitlary earemnomas of the bladder mam
fest themselyes by bleedng and by freg urgent and
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pawnful unnation They e be dingnosed only by cystoscopy
A specimen should alway s be remaved for pathological exam
mation to detenmune whether or not the lesion 15 mahgnant
They respond well to fulguration but often vecur Infl
trating carcmoma of the bladder calls for radiea] surgery

Renar Carcunx

Renal esleulr are not commonly newly formed m elderly
persons When they are encountered they have s a nile
been m existence for years without giving nse to symptoms
In other cases they persist because the patient hns neglected
to seeh or follow competent medieal adviee or has been 1
properly treated The svmptoms and treatment of renal
hthinsss are the same 18 i younger persons except so far as
npured renal fimction and mereased operative nsh m the
aged modufies the procedures to be employed In eldertly per
sous with silent enleul expectant treatment 1s the wisest ¥
the stones are very large or if there 15 much wfection and if
the other hidney has adequrte function nephrectomy 18
usunlly preferable to nephrotomy or other more difficult and
shoching operitions Bilateral staghorn caleule should mot
be removed surgically The operative results are poor, and
the patients usually die of uremia despite opershon

Tonions oF THE hanvet

Hypernephroma the most common malignant growth of
the hidney mav oeccur at wny time from clnfdhood to ald
age Swty per cent of cases occur between the ages of 40
and 60 1t 15 a slow growing tumor which at first 15 enc™p
sultted wnd by ats gronth canses pressurte atrophy of the
Lidney Later 1t may myade the pelws of the hadney and the
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renal vosms M are and have  predilection

for the langs and bones They, too may be very slow grow

g and may ppear surs after removal of the ongmal
tumer

The chief symptom 1s hematura The passige of hlood
clats iy gre mse to yenal colie At times bleeding may be
severe enough to cause grave wmemt A growthm the upper
pole of the hadney escapes detection by pilpwon but 2
fumor 1 the Jower pole can often be felt Hemtunn abw ivs
alls far complute gensto unnnry  study with ¢yctascopy
theterszation of the ureters 1nd wirwvenous and retrograde
wography By these means the twmor can be discovered

Because the tumor 1s slow growmg and recusrence may be
delaved many sears operatree remoial should be attempted
even when the growth seems extensive Evenm the presence
of a few metastases the primary temor shonld be removed
for this prevents further met st sts and may slow the gronth
of ensting metastrhic deposts Radiation therapy should be
Sven postoperatively ta the site of the tumor and to the
metastases These pabents myy Ine for many vears

Tuz CLrvacTERIC

When they reach the age of 50 all but 12 per cent of
Women have entesed the menopruse  Wath atrophy of the
Oartes tse secretion of estrogeme hormone becomes damm
ished and that of the gondatrophic hormone mereases The
wnset of the MLNOPANSE 15 gmdual and the wtenstty of symp
toms that 1t may oceaston +nes greath The seventy of the
SVmptoms depends a good deal upon the coustitution of the
Patient Nervous Ingh strung women suffer much more than
those who are well balanced The ferr of the menopzise
often contributes greatly to the degree of the discomfort
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The symptomatology needs httle elaboration flushes
sweats headaches dizziness evaggeration of nervous wsta
bnbty umtabihty depression quasrelsomeness There may be
mild digestive disturbances nd arthralgins are common
Objectssely the breasts atrophy the external gemtals shrnk
the vagmna becomes duer and the uterus atrophies The
change n the vagnl epithelinm e be recogmzed i the
~gmal smear Some women exhibit alterations of the electro
cudiogram with lowering of the ST segments 1n all leads
especitlly mlead 2 which promptly disappenr after treatment
vath estrogenie hormone

Severe symptoms occur 1n about 20 per cent of women
Tundamental to il trentment 15 reassurinee of the pent
convineing her that the many fears that she harbors con
cermng the change of lfe are unfounded Substitution
therapy with estrogeme hormone brings rapd rehef of symp
toms Some gynecologists find that the rdmustrition of 05
mg of estradiol by mouth three times 1 day 15 sufficient
Diethylstilbestrol 1s much cheaper and uswnlly efficacious In
some 1t gives nise to ntusea and ~bdommal pun to such an
extent that 1t cannot be used The merage dose 1s 05 mg
daily but this has to be adjusted to the needs 1nd the toler
ance of the patient ¥ oral admmstrtion of these prepy@
twons 15 unsuccessful estradiol benzoate 1 otl may be ginet
by mtramuscular mjection Usually 2000 rat umits three
tumes a week 1s sufficient

There 15 no physiologic male clunactenc analogous to the
fermale chimacterie Microscopic study shows that m most 0
men both the germinal and the hormonal function of the
testes 1s presenved The menopuse 1s charcterized by 3
dimimshed secretion of estrogens and mcrease the urinary
gondotrophins In men there 1s no sudden decrcase 1%
androgens although 1n the luter years of hfe smaller qu?



GLNITO URINARY DISLASLS 339

tities of androgens are excreted There 15 no significant eleva
ton of gonadotrophins 1 the unne of 1gng men nor do
they suffer from hot flashes or other symptoms of the meno
pause Tt1s unwise and irrational to admmster male hormone
to elderly men complunmg of weakness or sufferng from
psychoneuroses
Men of any age who lose testicular function 1s a result of
castration or disease do undergo a chimactenic like state As
Heller and Myers® have shown such men give evidence of
testieular failure by an elevation of gonadotrophic substances
m the urme and by histologic signs of testicular atrophy or
degeneration They extubit vasomotor psychic and consty
tuttonal svmptoms simlar to those of the female menopause
There 15 loss of libido and of sexual potency Hot flashes are
haractenstic All of these symptoms are relieved followmg
€ iIntramuscular mjection of 25 mg testosterone propionate
three to five times a week for two to four weeks The symp
toms return when treatment 1s stopped so that the mjections
must be continued indefinitely The dosage should be the
smallest that will keep the patient symptom free Oral or
sublingual admimistration of the hormone 15 rarely effective
Dufferentiation of this genume male chimactenic from
Psychoneurosis and psychogenic mpotence 15 difficult with
out estimation of the urmary gonadotrophms or testicular
10psy and these procedures are not adapted to chimeal use
Hot flashes strongly suggest a true chmactenc Often a thera
Peutic test with njections of testosterone propionate 1s
needed to arrive at a diagnosis If there 1s no clearcut 1m
Provement after two or three weeks of such treatment one
should conclude that the symptoms are psychoneurotic and
w caused by loss of testicular function

o ler € G and Myers G B “The Male Cimscteric Its Symptoma
% Diagnosis and Treatment ] A M A 126 472 Oct 21 194
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After the age of 50 there 1s a gradual reduction of sevual
poteney and vigor but there are no accompanving constitu
tional svmptoms By the age of 60 the sevual life of most
men 1s quiescent or past but some retan ther sevaal powers
mto the seventh decade One must distingwsh between
sevual potency, the ability to have sexual mtercourse and
fertidlity winch depends on the presence of motie vable
spermatozoa The two conditions do not necessanhy go hand
i hand Loss of spermatogenesis which 1s a surer sign of
senescence than loss of potency usvally mamfests atself m
the seventh decade, but there are anthenticated cases of the
burth of chuldren fathered by men of 70 vears or older

In spite of depression of gonadal funchion old men ma
have a reawakenmyg of sexwal activity Prostatic enlarge-
ment may by locad or reflex mmtation, provohe sevual deswe
and power Often psy chologcal factors the mternal and
external obstacles to sexual satisfaction may mduce mastar
bation m men m the seventh decade Psychuatrists call this
psychosevual regression and find an analogy mn the mtense
concen that many old people show for the functions of therr
bowels In serule psychoses and dementia sexual abrrations
arc common All of these mamifestations of sevual achvitt
depend on psychological moments, not on actvibs of the
male sex hormone

The treatment with testosterone of scual impotence and
general debihts of aging men 1s rarel indicated 1t 15 unde-
suable even if 1t were possible to re aw aken vigorous sem!
sctivaty 1n an agug organstn that may not be strong enovsd
to withstand the strain It 15 nat fortwitous that old men who
mamm voung women often develop coroniny thrombosis of
e suddenhs on their honesmoon or shortly after marmage
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Gy NECOLOCICAL CONDITIONS

Cystocele cystiis prolapse of the uterus semle valvovag
tmtis and tumors constitute the urogenital disorders to
which older women are subject

Cystocele and prolapse —These are usually late effects of
wjunes to the pelvic structures during childbirth They are
commonly associated with residual unme i the bladder
which may become wnfected There may be frequent and
pamful yrmation or there may be meontinence with dnbbling
on coughing or laughing Commonly there 15 an eversion
of the urethra and urethral caruncles may form A urethral
caruncle 1 2 bright red pea sized sensiive protuberance on
the postenor wall of the urethra actually an everted chron
teally waffamed and congested hypertrophied portion of the
urethral mucosa The cystitis may eventually lead to an
aseending mfection and guve nse to pyehitis or pyelonephntis
Aside from the urmary tract mnfection cyvstocele and prolapse
lead to considerable discomfort which usually becomes more
dlsuesxmg with the years as the tissues continue to lose therr
Eleshcxty and the prolapse becomes more marked

If the Patient 15 1n good general condition and if she 1s
"er sixties and stll has a considerable expectancy of hfe
Oeration 1s the best measure for if well done 1t wall gnve per
manent cure If operation 1s not feasible a swtable pessany
often of the rng type will give rehef 1 many stances
Urethra] caruncles should be treated by fulguration or by
thomugh excision of the whole mucosa The urimary infection
should be treated with sulfadiazine 1 doses of 15 gr three
or four times a day until the unine becomes clear The same.
Precautions should be observed s when using any of the
sulfonamyde group of drugs The patie nt should be kept under
Obsenvanon and frequent blood counts should be made
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Sentde vulvovagimtis ~This results from loss of ovanan ac
tinity Following the menopause the uterus tubes and
ovaries atrophy The mucous membrane of the vagma and
vulva and the skin of the latter become thin, atrophic asd
fssured The vagna becomes narrowed As a result of
lessened seeretions these tissues become dry and more s
ceptible to trauma and nfections The early symptoms are
pruntys, buramg and dyspareuna As a result of seratching
exconiations appear At a later stage wihite tlnchened
wrnkled areas of lewhoplalia develop on the vuha In the
last stages the drv leathery shin and mucous membrane char
actenstic of kraurosis valvae apper

In ene third of the cases of leukoplalia carcromatous
metaplasia supervenes Levhoplilia 15 the most frequent
forerunner of cncer of the vulva and occurs on the averagu
at age 60

Treatment of semle vuhovagimtis with estrogente hor
mones 15 lughly successful i the earher stages of the disease
The hormone must be given m sufficient dosage—1f by mir?
muscular mjection a total of 50,000 to 100,000 rat umts oves
a pertod of several weeks Some prefer to use the hormone
w the form of vagunal suppositonies, and others as an omt
ment Diethylstilbestrol may be guen by mouth m doses
from 02 to 1 mg day The dosage by vagul suppository ¥
05 mg daly There 1s great mdividual vanation he
amount requured It ss best te commence with smalf doses a
gradually merease them 3f necessary When rehief hias becn
obtaned the smallest dose that wall keep the patient s\
tom free should be continued 1s the mamtesanee dose
Nausea and \omting may result from thns medscation When
this accurs the dose should be lowered

The admmstration of meotmse 1ard 50 mg threc tmes a
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day, and of vitamm A 1n the form of cod liver oil seems to
aid the recession of the lesians of semile vulvovagmtis

Estrogenie hormone will relieve manv of the symptoms of
the later stages of semle vulvovagmitis but 1t will not bong
about a of the pathologs 1 ol of leuhoplahia
or hraurosss vulvae IE symptoms persist or if the lesion sug
gests that 1t may undergo malignant change excision of the
vula becomes necessary Some gynecologsts advocate ex
eision as a preventive aganst cancer m every case of leuko
plikia but this 1s probably too extreme a view

CAncinovia or THE Bopy oF THE UTERUS

Cancer of the body of the uterus 1s encountered on the
average at age 55 The presenting symptom 15 nregular va
gmal bleedng occurning after the menopause Physical ex
ammation and vagmal spection with a speculum are
negative Diagnosis 1s made by curettage and pathological
emmation of the curetted matenal The lesion 15 usmlly
an adenocaremoma In an older woman unespluncd bleed
g always calls for such a diagnostic curettage Hysterec
tomy results 1n a five year sunvaval i 60 per cent of cases
2nd wtra uterine appheation of radwm 1 a five year sur
wiial of 55 per cent Most elderly women tolerate hysterce
tomy well Hysterectomy alone 15 often followed by recur
renice of the tumor m the abdommnal and vaginal = ounds
This 15 avorded 1f rachum 1s employed before operation so
the best procedure 15 prelummnary ntra utenne application
of radsum followed by hystercctomy This gives promse of
80 per cent five year cures In cases of anaplastic carcinomn
operation 15 mneffectne and 2 \ of rdum and
x1ay therapy 1s best Techmeally snoperable cases show 1 50
Per cent survinal after radium and ¥ ray therapy
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Cancivonva of i Cerviy

Cancer of the cervix 1 a disense of middle hfe Less than
one tlurd of cases occur after the age of 50 The presenting
symptom s a rule 1s a sangumeous Vgl discharge Ex
amation revels 1 hird mdurtted lesion of the cervie
Inspection through the speculum s often less informatie
than palpation Defimitive diagnosis 1s made by removal of 1
section of the involved tissue ind pathological examnation
The treatment of choice for most cases 15 radiotherapy A
4 rule prelmimnary roentgen wradiation 1s used followcd by
the application of radium In competent hands thus leads to
five yer cures m from 20 to 50 per cent of cases In eary Io
ealized lesions m voung women surgery mav he mdicated Tn
waomen over the age of 50 surgical remoy i is rarels called for

Cane INOMA or Tir Broast

Cancer of the breast constitutes 9 per ecnt of 2l cancers
and 40 per cent of all cancers m women The awerage 8¢
madence 15 50 one half of all eases occur at ages over &
The highest mortality occurs between the ages of 53 and 65
Cancer of the breast occurs 1n males too but 1s mfrequent
and develops fater 1 hfe on the werage at age 57 16
puthology ind ehmical course resemble the disetse in women
Carcinomn of the breast shows 4 dcfinite familial meidence

The carhest evidence of canecr of the breast 15 the dis
covery of Vlump It should no longer be necessary to £4°
the admomtion that as soon s a mass has been recogmzed
m the breast 1 sechion should be removed for p1{1mlogwﬂ]
study Only so can cancer of the Dreast be dignos
prompll) 1t 4 time when operation shill offers hope of cure
The biopsy should be donc in the operating room an
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ummediately examned by the frozen section method so that
1n case 1t 1s malignant the surgeon can at once proceed with
the radical operation Whereas 1n women under 40 85 per
cent of mammary lesions exammed 1 the surgieal pathology
laboratory are bemgn after the age of 50 85 per cent are
malignant The frequency of carcinoma mnises rapidly with
the years and after age 65 all lesions of the breast e
carcimomatous ¢

Not all breast cancers exlubit a rapid growth that leads to
early death Of untreated patents 40 per cent are hving
after three years 20 per cent after five vears and 5 per cent
after 10 years Metastasis occurs at first to the axilary lymph
nodes later to the supraclavieular nodes lungs Iner bones
and brain By and large the prognosis 1s better the older the
patient Fixation of the tumor but mn particular metastasis
to the aullary nodes makes the outlook serious Experience
of the best climics has shown that when there 15 cancerous
myolvement of the axllary nodes about 25 per cent of pa
tients survive five years after operation If the axillary lymph
nodes are found free of metastatic deposits 75 per cent of
patients undergomng radical operation are w el after five years

These figures emphasize the urgency of early diagnosis
and the absolute necessity of mcluding a careful palpation of
the breast n every physical exammation of a woman The
only treatment for cancer of the breast no matter whether
the axllary nodes are mvolved or not 15 radical operation
There are several reasons for this Esen when aullary nodes
are not palpable microscopie examnation may disclose can
cerous deposits On the other hand even when axllary
nodes are palpable the patient should be given the benefit
of the radical operation because microscopic examination
—_

‘Dawson E R M:

™1 December 1943

Cancer and Edinburgh M J
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may demonstrate that the adenopathy 15 nflimmtory, not
neoplastie Preoperatne radsotherapy his been gnen up by
those most experienced mn treiting cancer of the breast Post
operative wradition 1s still carmied out hopefully by many
lthough the statistical results do not give much encourage
ment to the premise that such treatment 1ncreses the per
centage of cures Radiwotherapy alone 1s never ndrated ex
ccpt as a palhative measure m certam cases with distwt
metastises Ovanectomy 1 women who are still menstru
atmg often leads o absorption 1nd repur of shelera} metas
twes and urchlectom} i men with metrstasizing carcinoma
of the breast 1s smd to lead to regression of the pumin
tumor and of the metastases ¥ Large doses of tustosterone pro
pronate may bring about regression of the primary leston and
of the metastises The durition of the favorable responst
has nat yet been estiblished

Pagut s disease of the mpple ~This oceurs predommantly
n women over 50 years of age The dignosis should be
suspected 1 the presence of an eczematous Jeston of the
ipple Commanly scabs form and there 1s aoziag of blo
The condition may last for vears Diagrnosts s made by biopsy
and demonstration of epithelil hypertrophy and Pagets
cells—clear polygonal cells contanmg glycogen This i &
truc mahgnant lesion wlich, if untreated will cventually
metastasize to the wallwy nodes nd throughout the body
Radicnl mastectomy ss the only treatment

STeeves N et ol Effects of Orchiectomy on Prmary and \lc'lﬂi‘;;‘c

Carcipoma of the Breast™ Surg Gynee & Obst 79 599 Decembe



Chapter Fourtecn

DISEASES OF THE BONES AND JOINTS,
AND GOUT

RHEUMATISM 15 the most frequent ctuse of chrome 1l
ress and disability among the population of the United
States yet 1t ranks fourteenth as a canse of death It cripples
far more than it Lills It 15 estimated on the basis of findings
of the National Health Survey that there are some 6 850 000
cases of theumatism 1n the United States and some 147 600
persons mnvalded by thewr rheumatic condition The fre
gz@;)y of rheumatism 1ncreases with each decade up to

e

The term rheumatism  of course has httle meanmng n
the strict medical sense It icludes all hinds of disabilities
of the bones and jomts tendons and fibrous tissues Durmng
the past decades some semblance of order has been achieved
I grouping the various theumatic disorders

OsTEO ARTHRITIS

Osteo arthntis also known as degeneratne or hypertro
Phic arthnbis or osteo arthrosts 15 the most common dus
order of the jonts 1n older persons ndeed some degree of
osteo arthntis 15 found 1 everyone past the age of 50 It

847
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15 the end result of a process beginning m youth The natural
Instory of these jomt changes has been punstalangly and
geaphneally described by Bennett Wame and Bauer® Just
s 1n the case of arteriosclerosss there has been much dispute
15 to whether osteo arthnbis 1s a disese 1 result of Jong
continued wear and tear of the jomts or 2 true phenomenon
of senescence Apparently all of these factors are concerned
m the genesis of the jomt changes That gmg 15 such
plus - role 1s shown by the fact that nonarticulr carbilages
such s those of the trachen epiglottis and e that are nat
concerned with waight beanng  exhibit with ads ancmg
yews d ative p quite tnalogous to these 1
artieuhr ewtlages The age at which the degeneratne pro
esses an eartilage appear may vary greatly m dufferent m
dividunls sore at the age of 30 exhibit changes more +d
vanced than those found 1n others twice ther age and the
seems to depend on hereditary endowment Thus conshitt
tional factors determming the tempo of 1gmg play 1 xole
Adding thew mprnt on these basic mvolutional changes 31¢
mechameal factors the endless summation of stresses and
stramns m the course of daily Ining The earhest degenesath?
changes are found at pomnts m the jomt that we exposcd to
mawmal pressure and stress weight beanng and use o9
tbuse of jomts are mmportwnt factors Thus the disorder 1
preponderant m the knees and lups Changes °1¢ mote €%
tensive on the nght side of the bods ncluding the night =S
pect of the vertebral column than on the feft Static '";
other diserders of the jomts such a5 genn yalgum or ©
fractures that wteefere with smooth functioning of the josnts
greatly accelerate the degeneratinc process s
Osteo arthnitis ss not cawscd by any hnown mfecttot

i
Thennctt G A Wawe I and Baver W  Changes fn the f;w Jorsd
2t Y anous Ages (New York City The Commonwealth Fund 1912
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agents 1t 15 not an mfectious disease Nor can 1ts cause be
found 1 any disorders of metaboltsm or of the endocrme
glands or m arterosclerotic mmpawrment of the crculation
of the jomts Treatment guided by any of these false theories
s mefficacious and may be harmful

Osteo arthntis occurs with equal frequency m both sexes
Heberdens nodes for some reason are much more common
1 women than 1n men The first evidences of osteo arthritis
appear quite constantly as early as the second decade The
lesions gradually merease with the progress of years and be
come marked m the seventh decade It 1s only 1n the later
Stages when there has been much destruction of cartilage
and hyperh'ophlc hipping of the jomt margns that roentgen
uamination detects the lesion Positive roentgen findings are
evident m most persons past the age of 50 but probably
less than 5 per cent of these have symptoms Osteo arthntis
Tuns a slow progressive course and although 1t gives uise to
much disabihty rarely occasions mvahdism

The jomts that bear the greatest continuous stresses be
Cause of the erect posture of man are the ones that most
Commonly mamfest osteo arthritic changes They are the

ees the spme the sacro ihiac jomnts and the hip The de
vlopment of osteo arthnitis 15 favored by obesity which
Icreases the w eight borne by the jomts and by disturbances
o bodily mechames such as flat feet which cause unequal
and uregular weight bearmg on the several jomt surfaces

ertan occupations may duce osteo arthntic changes m
ndividual Jonts by repeated trauma An example of this 15
the arthnitis of the elbow seen 1 baseball pitchers Such
localized osteo arthntis may follow trauma to a jomt it may
follow some structural abnormality n and around the jont
Or 1t may result from a previous mfection of a jomt Heber
dens nodes which are a common manifestation of general
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12ed osteo arthntss, seein to be the execption to these general
rules Itis true that they occur more frequently among labor
ers than among professional warkers, 50 traumn may play &
role, but commonly they develop with no mamfest eause
The pathological Jesion of osteo arthritts begins as a de
generative process of the artienlar cartilage 4t pomts exposed
to maximal mechanical trauma There 1 a change i the
ground substance of the cartilage the caurblage becomes
fibrillated and begns to flike off Gradually 1t becomes n
creasmgly thinner and eventually 1s wom away The under
lymg bone prolferates and hecomes dense and ebumated
Simultancous with these processes there 1s active prohfera
tion of new bone around the jomnt mugms Ths anses both
from cartilage wnd from the periosteum New bone amydes
the cartilage In this manner the typical hy pertrophie ehanges
anse with margmal lippimg exostoses and spurs The Dbone
formation at the periphery of the joints anses apparenth
from the mereased stress at the jont margins resulting from
weight beanng mn consequence of the loss n substance of the
artseular cartilage The synovial membrane remams nommd
Anlylosss of the jomt rarely results although the new bone
formation may Jead to considerable limitation of mobon
The disease 15 of slow and mandious deselopment Grad
vally 11 the course of mouths or scars the patient complans
of sncreasing pun and difficulty m motwon of yarsous jouats
most frequently the knees the lambar spime, the lower et
vical spme and the up and rarely the shoulder Heberdens
nodes may appear on the fingers The affected jomts show
little soft issue, sw elling although they may be enlasged but
there 1s no redness or fever Creaking and crepitus of the
jonts we the rule No constitutional svmptoms develop
There 15 no loss of weaght, no fever no et no lculocvl
tosss and no acceleratian of the sedimentation rite of the ¥



Fic 82 —Osteo-arthnbss of the knee.
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Fic 83 —Osteo arthnitis of the spme

52



BONE AND JOINT DISLCASES 353

blood cells The patient often 1s much overweight nd has
weak feet or faulty posture Roentgen evamination reveals
narrowing of the jomt space owng to absorption of the
artilage and irregular spur and Lp formation around the
Jomnt margins

Locahzation of the process 1n the knees 15 found partic
ularly 1n obese persons who have static disorders of the feet
They complain of pamn and stiffness m the nees Stiffness
lessens after the jomnt has been imbered by use but recurs
after a night s rest or after sittmg a while Crepitus 18 often
felt 1n the jomt Mmor strans may lead to sudden pamful
swellng stiffness and disability that may take ® eeks to
subside

Wath myolvement of the spme pam and stiffness again are
the leading symptoms The favonte localization 15 n the lum
bar area The osteophvtic process often impinges on thenenve
To0ts as they leave the spine so that radicular pans are com
mon With mnvolvement of the lumbar spme the pan may
radiate down the legs When the lesion 1s lugher pam may
radiate to the precordum or elsewhere on the trunk There
are mitation of motion of the spme and spasm of the para
spinal muscles The roentgen picture shows thinnmg of the
ntenvertebral disks and bone production along the margms
of the vertebrae and at their articulations There 15 little
cortespondence betw een the roentgen prcture and the inten
sty of symptoms \Many persons who are entirely free from
symptoms have advanced osteo asthntss of the spinc s de
termmed by the roentgen ray Others with mimmal roentgen
lesions have marked disablement Patients with symptoms of
Osteo-arthnbis of the spne often have large pendulous ab

omens or breasts the weight of which plhccs areal strunon
the vertebral column and contributc s to the disturbance

Morbus coxae senthss 15 ostco-arthritis involving the hip Tt
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oceurs after the age of 50 and 15 usually unilateral Previous
trauma or fracture may favor 1ts development The Tead of
the femur 15 deformed, and there 15 bene production about
the acetabulum so that the head of the femur no longer 85
\ts socket There 1s 2 slow onset of pamn 1 the lup jomt, wilh
stiffuess and resulting limp and lhuntation of abducton and
external rotion Commonly, obturator or sciatic neuralg
results so that the pam 1s referred to the grom orto the hnee
Roentgen examination may reveal a narrowed jomt cauity
exostoses or flattemng of the head of the femur
Heberden's nodes are bony exostoses that appe:
proximal ends of the terminal phalanges of the fingers 352
result of local periostitis They may develop rather napidh
with local pam and redness of the ovetlyng sk Ofte”
hght traumn to the affected areas, ansmg from ordwary ‘E:
of the hands will bring on swellng redness and pan the
last 4 number of days In other cases, Heberdens nodes
come on mudiously with little pan The patient compluné
chiefly of the deformuty Stecher found Heberdens nodes
almost one quarter of persons between the ages of 30 ;{“
69 and 1n over one thrd of those over 70 Heberdens® <
oceur chitefly in women There 15 2 distinct famthal P"’d‘szs
sition to this disorder, but usually only sisters are offec ”
while brothers are free from the discase Inhentsnc® appes
to take place only through the mother el
Maloeclusion of the teeth from fulty patural of “':,;g!e
dentures causes displacement of the condyfe of the m® o;'rﬂ
and resultant lesions of the ’tempommandlbular jount e
wath srmtation of the aunculotemporal nerve Facul ®
algia tmmitus and headache may result and these ¢«
reheved by appropnate dental reconstruction cart o

s
the P2 qed aod

ar on the

Treatment ~Tlus 15 difficult and taxes U
both physicn and patient If 1t 15 mtelhgenth P b
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camed out wath persistence good results can be achieved
The first indication 15 to spare the jomts that are bemng dam
aged by cxcessive use and by malfunction brought on by
static disorders of the bods Complete bed rest 1s rarely essen
tal but the patient should safeguard and rest his jomts s
much as possible He should not walk too much and 1f the
knees are mvolved should avord chimbimng stawrs If there 1s
spondyhits he should avord hending and Lifting 1f there are
Heberden s nodes activities that traumatize the fingers such
% heavy housework or manual labor should be eschewed
Blows to the fingers by striking the hand carelessly agamst a
hard object often cause an acute mfammatory reaction with
subsequent iereased growth of the node

Obese patients should lose w eight and so lessen the load on
the jomnts Flat feet should be corrected by appropriate apph
ances 2 large relaved abdomen should recerse support from
acorset a panful spine may need 2 brace Often the ortho
Pedist must be called on for help At times desiccated thyroid
m doses of * to 1 gr a day seems to be of assistance The
Yanous modalities of physical therapy particularly the sev
eral forms of heat and massage are very useful Medication
has no effect on the course of the disease but 1s often needed
torelieve pam For this aspinn phenacetn and codeine are
the most useful drugs

RNEUMATOID ARTHRITIS

Rheumatod arthnitis 15 the preferred term for the condi
tion also known as mfectious or atrophic arthritis It 1s essen
tally 2 disease of the younger vears of life Fully 80 per cent
of cases have their onset betwcen the ages of 20 and 50 The
Peak of cases oceurs at about age 35 The disease runs a pro
onged course and many patients survive to the sixth dec
ade or longer Individual cases may have their onset 1n the
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later years of hfe I hive seen a typieal case that made 1ts
first nppearance 1n the patients cghty fifth year Rheuma
toud arthribis 15 three times 2s common 1n women as i men
Although 1t 15 probably an infectious disease, the causal or
gamsm has not been 1dentified For many years it was be
Leved that focr of mfection 1n the teeth tonsils prostate or
gallbladder were the cause This view has been relinquished
even by 1ts former most ardent ady ocates after hundreds of
patients hve been operated on and mutilated without benefit

The mmtial patho’ogieal lesion 1s an inflammation of the
synovial membrane which becomes thichened by exudatie
and proliferative processes Swelling and inflammation extend
to the penarticular tissues The proliferating synovial tissue
grows over the articular cartilage 1vades and graduall
destroys 1t When opposing surfaces of jomnt cartilage are
covered by this pannus of mflamed grinulation tissue ad
hestons form The end stage 1s marked by fibrous or bony
ankvlosis ind subluxation of the jomnts

The onsct may be sudden with ncute swelling redness and
pamfulness of several jomnts and Ingh fever There 15 usully
symmetrical jomnt myolvement More often the onset 1s not
so stormy but 15 marked rather by an msidious indolent m
flammation of many jomnts n slow succession Any joint may
be involved but the jomts of the fingers the wrists wd the
knees arc the favoute localizations Muscle atrophy i the
regions around the jomts and trophic disorders of the shin
of the extremities quickly develop Thickenimg of the perar
ticular tissues with atrophy of the muscles above and below
the jomnt gives the part its typical spindle shaped appearance
The shin becomes shiny and smooth red or dushy purplish
and there may be trophic disturbances of the nails System
mamifestations are fever, loss of weight secondary anerud
nd a rapid sedimentation rate of the red blood cells
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The lymph nodes dramming the affected jomts are often en
larged Subcutaneous nodules are found 1 one fifth of the
cases They occur over bony prominences—the olecranon
the sacro 1liae Jomts the spinous processes—and may persist
for years Valvular heart disease mdistinguishable from
theumatic heart disease 15 a frequent complication espe
caally at younger ages

Roentgen examination at first reveals no changes m the
contours of the jount surfaces only swelling of the soft tissues
and decaletfication of the bones In the later stages of the
disease as a result of destruction of the articular cartilage
the jomt spaces become narrowed and punched out areas
may appear m the bones near the jomt surfaces In the final
stage there are bone production and ankylosis

Unlike theumatic fever the disease does not have a self
hmited course wath restoration of the joints to normal The
arthntic mamfestations last for weeks or months vary n m
fensity shuft from one jomnt to another and usually leave some
Pefinanent jomt deformty Eventually contractures and sub
lu‘(atlons result The constitutional symptoms persist too

€ patient loses w eight progressivels and mav become quite
*maciited and anerc The sedimentation rate of the red
blood cells 15 one of the best mndicators of continued activity
of the wnfectious process Until 1t reaches normal figures the
disease 1s not. arrested Even when the disease 15 completely
quiescent one cannot speak of cure for recurrences are com
mon There may be free intervals of months or years but as
atule sooner or later the arthrtis again hghts up

Treatment —During the active stage of the irthntis rest m

¢ 15 essential The bed should be firm and the mattress
should not sag Esery effort should be made to maintain the
mtnhon of the patient ind to combat the wasting that com
monly occurs The duet should have a Ingh calonc value and
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should contun 4 full complement of the tecessory foodstuffs
If the patient 15 anemc repeated blood transfusions are ndi
cited Jronis not helpful until the mfectious stage has passed
Jownts that are acutely mflamed should be immobilized m
hight splints but these splints should be removed daily nd
the joints should be subjected to gentle passve motion to
prevent ankylosis Codeine or salicylates are given to relieve
pamn but have no effect on the course of the discase As the
acute stage subsides various forms of physiotherapy may be
employed Heat often gives great rehef An mfra red Tunp
mny be used 80 munutes once 1 day or an electnc pad
or 1 baking apparatus If the patient can be moved without
too much pun_ hot baths for 20 to 30 minutes onee 1 day 1t
temperatures between 95 and 102 F often give great rehef
Duathermy or short wave treatments are sometumes helpfol
At times heat m any form increases the pun m the jomt
In such cases it should not be used until the lesion has be
come more quiescent Gentle massage and passie mose
ments of the jomnts should be carried out smn edintely after
heat treatments

Crery cffort should be made to prevent contractures and
deformities If anhylosis develops the jomt should be 1m
mobilized 1n 1ts optimum functional postion The knee joint
for mstance should be fully extended not fleved the elbow
on the other hand should be flesed at about 90 degrees
When the disease has become quescent certam deformitics
m1y be corrected by aperation

Nonspeeific protemn therapv s helpful m some cases The
may be gien m the form of boiled shim milk § cc mtrd
muscularly every day or every other dy Intras enous mje
tion of typhoid 1 iccme 15 more effectne Such m]cchon;
often give nise to chills or more severe reactions and should

not be employed 1n patients wha are too old or who have
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artenosclerosis of the coronary cerebral or peripheral arter
tes The imbtial dose of typhoid vaccme 1s usually 10 000 000
organisms The dose 15 creased by about 50 600 000 with
each successive mjection The succeeding jection 15 given
24 hours after the febnle re iction to the previous mjection
has worn off

Gold seems to be establishing 1tself as a valuable therapeu
bie agent in rheumatoid arthritis Tts use 1s still m the expert
mental stage and serious tovic reactions occur i 20 per cent
of eases The reader who wishes to employ 1t 1s 1dvised to
consult the most recent authontative hiterature

Removal of foct of mfectron 1s no longer the center of all
thetapeutic endeavor m cases of rheumatord arthnitss In rare
instances a recently mflamed solitary yomt will clear up after
extraction of an mfected tooth but as a rule removal of fora
of mfection has no effect on the course of the disease 1 hwve
Seen a serious exacerbation of symptoms following tonsillee
tomy or wholesale tooth extraction Infected teeth or other
Structures m the body that give nise to local symptoms should

¢ treated or removed with 1 view to relieving the local
condition not with the hope of curmg a systerme rheumatie
wfection Thus m a patient with repeated attacks of ton
sllitss and enlarged tonsillar lymph nodes tonsllectomy 15
ndicated whether or not he has rheumatoid arthritis

No direct effect of chimate on rheumatord arthntis has

een demonstrated but the dusease 15 less frequent 1 tropical
and Semitropical regions Certamly these patients feel better

l: ﬂt'}el}’ can escape the northern winters for a sojourn 1 the
ou

Fierostmis

Fibrositis 15 a term applied to an 11l defined syndrome em
*aeing a vanety of conditions charactenized by aches and
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pains i mascle 1nd fibrous tissues The laity speaks of muscu
lar theumitism Pam stiffness and soreness appear suddenly
1 a muscle around a jomt or m a fascial sheath There 15 no
fever or constitutional reaction The pun 1s worse n the
mornmng after a mghts wmobility and gradually lessens
with use of the affected structures The physical findings
consist of tenderness over the affected area at times some
muscle spasm nd occasionally fibrous nodules These nodules
occur most often over the sacro iltac jownts or 1n the occxpllﬂ‘
region at the base of the skull In the latter region these
nodules my cause severe headache sometimes called nodu
Tar headache caused by involvement of the great ocapital
nerve Lumbngo 1s fibrositis of the lower part of the back

The symptoms m1y be exceedingly acute causing com
plete disability for a few days or they may be milder but
persistent The patient complamns of a dull ache aggravated
by movement The parts mvolved are stff and there may be
muscle spasm The pun commonly shifts from one put 0
the body to another Exposure to cold and wet and to drafts
often precipitates 1cute episodes of pun These patients are
very sensitnve to changes in weather, and on dull ramy diys
therr paimns are apt to be worse

The cause of fibrositis 1s unknown Rarels nfected smuses
or other foci seem to be responsible for the symptoms Al
though the condition causes much annoyance and occasional
acute suffering 1t 15 not 2 progressive discase Symptoms
often recur, but permanent disabilitv does not result

Treatment ~This 1s concerned primanly with general by
gienie measures to keep the pitient i good generil condi
tion Exposurc to wet or to sudden changes of temperatur®
should be avorded The diet should be adequate the bowe!
regulated The patient should moid fatigue and obtam
enough sleep In the acute stage, rest 15 the best measur¢
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The affected part should be warmly wrapped to protect 1t
agamst chilling and drafts Aspinn phenacetm or codene
given m switable doses controls pun Counterumitation with
plasters o1l of w mtergreen or surface heat lessens the pamn

Within a few days when the acute symptoms lessen heat
ad massage grve great rehef These measures cm be em

ployed at once m subacute and chrome cases Drathermy

radiant heat and vigorous massage are the best measures
Massage 15 often very pamful at first particularly over podu

lar areas but of persisted m hastens recovery Injection ofal
Per cent solution of procame hydrochloride mto the several
tender areas of the mvolsed structures 1s a useful procedure
Areas painful to digital pressure are carefully mapped out
A small quantity of pracume 15 m]ected nto the shin over
the site of the lesion the needle 15 then nserted untl 1t
reaches the tender spot and 8 cc of the solution 15 nfiltrated
Following the mjection the patient should be encouraged to
move and use the part fieelv One wjection often gives m
stant and Iasting rehef At times 1t may have to be repeated

PERIARTHRITIS OF THE SHOULDER

Penarthntis of the shoulder or subdeltosd bursibis 1s not
Testricted to the aged but 15 commonly seen i men over the
age of 50 It 15 usually associated with mjury to the supra
SPinatus tendon or with caleum deposits n the tendinous
;‘)’E that forms the capsule of the shoulder Bosworth m 1
n entgen study of the shoulders of some 6000 supposedly

omal persons found calerficatton 1n these tendons m 27
Sf?zcent of all cases Most of hus patients were under the age
o 0 but inerdence of caleification increased wath each dec

¢ after 40 Only 34 per cent of persons with caleifications

ad symptoms Pamful shoulders may be without calaifica
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tion Tenosynovitis of the long head of the biceps and 1ts
sheath 15 another cause of punful shoulder

The cause of symptoms 1s not fully understood The conds
tion 15 not related to any form of arthntis Trauma seems
to be of great importance The ongmal lesion mn the supra
spinatus tendon may be due to excessive strain subsequently,
sudden wrenching of the shoulder may cause the chalky de
posits to imtiate an acute imtative reaction

The shoulder syndrome may appear suddenly with intense
pan and mmmobihzation of the jomt As the acute symptoms
subside the shoulder remams pamful some motion returns
but abduction and external rotation are sharply limited
Pressure on the tendon of the long head of the biceps may
elicit pan There 1s tenderness on pressure over the shoulder
particularly over its upper and outer aspect and the patent
cannot lie’ comfortably Sleep m1y be mterfered with for
weeks Atrophy of the muscles around the shoulder and
trophic disturbances of the hand commonly follow Roentgen
examination often reveals caleified deposits in the region of
the supraspinatus tendon These subacute symptoms may de
velop msidiously without a presious acute stage

There 15 2 cunous and frequent association of this shoulder
affection and angina pectons With rare exceptions the left
shoulder 1s mvolved when there 15 left sided radiation of an
gmnal pam the nght shoulder when there 15 nght sided radi
ation Commonly the shoulder disability comes on acutely
immedately following a coronary thrombosis

Treatment —In the acute stage complete rest and 1mmo
bilization with wet dressings are the best treatment If there
1s no perceptible smprovement within a few days aspiration
“7Boas E P and Levy Il “Evtracardiac Determmants of Site and

Radiation of Tam m Angina Pectons with Spectal Reference to Shoulder
Pan” Am Heart J 14 540 November 1937
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of the bursa and mjection with 5 to 10 cc of procame solu

tion or arrigation of the bursa and washimng out of caleified de

Posits my give quick rehef Roentgen therapy may bring
about rapid subsid¢ nee of symptoms * A single treatment with
a dose of 300 115 often sufficient but treatments may have
to be repeated Commonly there 1s an aggravation of symp

toms durmg the first dav wath rapid rehief from pamm and
recovery of mobility of the shoulder withun 48 hours Roent

gen treatment 1s less useful i chrome cases for 1t benefits
only one third of them Diathermy helps at times but often
BhesIittle relief and 1t may ntensify the symptoms Massage
should also be employed In older patients the symptoms
may persist for months and cause great suffering Often co

deme must be given to permut sleep In tune there 1s complete
Tecovery Frequently the calaified deposits eventually be

come absorbed

Nrcsir Crames

Sudden sevcre punful cramps in the muscles of the ¢alf
are common elderly persons Chey usually come at mght
awahen the patient from sleep last from a few to 15 minutes
and commonly recur durng the mght The spastic con
tracted muscle 1s tender and tenderess persists even after
the cramp has passed The patient finds relief bv getting
' by massagmg the affected part and by applying heat
Thewr cause 15 unknown but they occur chiefly 1n persons
“ho have arthritic changes 1n the lups or knee jomnts They
e unrelated to circulatory disturbances m the legs The

lood caleium and phosphorus levels are normal and the
adminmstration of calewum does not appear to be useful Three

SBrewer A A and Zwk O C  Radit»n Therapy of Acule Sub-
deftord Bursitis ] A M A 122 800 July 17 1943
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to 5 gr of quinne tiken on retinng by blocking the mvo
neurdd junction suceessfully prevents these erwmps Night
cramps wmay disappear spontwneously for weeks ar months,
but usually recor

Duruvtren s ConTnACTURE

Contracture of the palmar fascn occurs not mirequently
with advancing age Its cause 15 unknown Certam cases
seem ta bear a relvtionship to coronary artery dusease with
angma pectorss pasticularly when there 15 assomated pent
arthritis of the shoulder Apparently newrogense trophue dis
turbances may be concerned w 3ts genesss As a rule the con
dstion 15 biliteral. There 1s no pun The slow progressive
contracture of the palmar fascia draws the fingers parties
Jarly the fourth wnd Bfth nto a permanent posihion of flexion
Treatment 1s smeffectual and attempts at surgical correcion
wsualls Al

OSTEGPOROSES

With wdvancing years the hones undergo m olutional
changes It 1s uninown to what extent these are phenament
of normal senescence or to what degree they resclt from e
etary Faults or other factors The averige Amencan dief 58
grossh ansulhcent 16 caloum and ot 15 quite prubnbh that
this ealeram Jack accentunted by the passage of years Jeads
o the demimeralization of bones that 1 so charaetenstic of
aged persons In addition there may be poor absorption 0
calewm sesulting from derangements of digeston of the
agedd The cud result 1s osteoporosis with atrephs of the bony

cortev a fooser internal arcl ure and an coxrse
ness of the mesh of the bony trabecubie Added ta this or
d dently these 1s Jacaa a Joss of ealesumn wit

i3
softumng of the bones There may be wrregular new bone P”n‘
duchion but the new bone s free from caleum Roentge



F
¢ 84 —Senile osteaporosis with compression fracture of tte fourth
lumbar sertebra
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exammttion reveals the altered structure of the bone as well
as its decalefication

As a result of these alterations of bony structure and com
position fractutes occur more readils most commonly 1a the
spine They are encountered begmmmng with the sesenth
decide Low bach pun m an clderly person commonhy 15
due to a compression fracture of one or more yertebrie
often brought on by mmml travmn In acute cuwes there
may be severe pun and immobihity of the back and the de
velopment of Lyphosis with shortenmg mn stature Any form
of low back pun in the aged calls for roentgen exammation
of the spme which will often reve 1l a compression fracture
Such fractures may be rcerdental findings i the cowse of 2
roentgen exammation for another purpose In the lumbar
regton the mtersertebral disks may herniate mto the bodes
of the softened vertebrme A compression fracture of an
osteoporotic spine should be distnguushed from one due to
metastatic neoplasm A possible prrmary neoplasm shouid be
searched for The finding of 1 normal sedumentation rate of
the red blood cells and normal values for serum phosph itase
helps to exclude the presence of neoplism

Trertment myohves support of the spnc with 2 sutable
brace that docs not mmmobilize the patient, 1 dict nich m
calerum and supplementary adnunistratton of clenm and
vitymn D Milk 15 the best source of ealaum, and 1 gt
should be tthen duly In addiion cileum shonld be given
m the form of 4 Gm of eleum glocontte or 3 Gm of cal
cuum lactate three times a day  Vitarmn D 15 best given 10
the form of cod Iner o1l

Postmenopausal osteoporosis 1s 1 condition occurnng 2
most exclussely 1 women who hise had 1 matural or arl!
fieral menopause, and 1s charactenized by defictent calcum
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deposits 1n the osteord tissue * It 15 a disorder of the bone
matnx not of caleum metabolism The caleum and phos
phorus contents of the blood are normal but calcium exere
tion 1n the unine 15 increased The serum phosphatase level
1s not elevated There may be kidney stones due to the in
ereased excretion of calerum

The spine and pelvis are chiefly mvolved The symptoma
tology 15 charactenistie A muddle aged woman who has
passed through the menopause complamns of localized pain mn
the back follow, mg a relatively minor jolt or trauma Roent
Ben exammation discloses a fractured or eollapsed vertebra
and rarefaction of the bodies of the vertebrae and the pelvic
bones

These patients respond well to treatment with estrogenic
hormone Although there 15 no primary disturbance m cal
um metabohsm 1t 15 well to gre plenty of caleium m the
daily diet—y quart of mlk or 1ts equivalent—and vitamn D

PAGET s DIskASE

Pagets disease 15 a rare condition occurring with equal
‘equency 1 men and women past 50 It 1s characterized by
enlargement and thicheming of the bones There are fibrosis
of the marrow uregular bone absorption and much endosteal
#d penosteal new bone formation which undergoes 1rreg
ular calesfieation Most of the bones of the body may be
Molied or the process may be restcted to a few bones
€specially the sacrum pelvis and spine The serum calewm
and Phosphorus levels are normal but the serum alkaline
Phosphatase 15 much mereased (normal 1s 4~12 Ring Arm
Strong umts) more than in hyperparathyrordism of sumilar
—2

ouboght ¥ Smuth P M and Richardon A M Postmenopausal
teoporesis® J A M A 116 2465 May 81 1911
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extent The disease 1s not caused by altered function of the
parathyroid glands

The patient first compluns of pan and weskness of the
legs The tibiae become thickened but becuse of their weak
ened structure they undergo bowmg with the comeuty
forward from the weight of the body Subsequently the fe
mor become myolved and thickened and bent with m out
ward comvexity Marked Lvphosis of the spme develops the
chest becomes nigid and breathing becomes largely abdom
mal The pitient grows shorter wnd his head grows larger
Deafness may result from i ol ement of the petrous portion
of the temporal bone, impairment of viston from namowmng
of the optic forammt These changes develop very stowly
and may remumn localized to just a few bones Spontaneous
fractures e common rarely, osteogenic sircoma develops
The disease does nat shorten hfe nor cause death Gener
alized artertosclerosis 1s present m all cises nd recurrent
bronchitis 1s very common owing to the mmebility of the
chest

The roentgen picture 15 quite charactensic The shult 15
enlarged and greatly thichened and hrs a moth eaten appear
ance The bones have a thickened cortex are poor 1n calcittfy
the normal archrtecture 1s largely lost, and they prescat 2
spongclike apperance which s due to nn srregularity 1 the
distribution of the ealafication

In half the cases Paget s diserse gives rise to 10 svmptom;
and 15w merdental finding discovered m the ourse O
roentgen studies for other complamts

There 15 no effectne treatment of Pagets disewse Inpee
tions of parathormone or of dihy drotachysteral may reheve
the bone pams that e often distressing
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MerastaTic NEorLAsM oF THE Bones

Bony mctastasss 15 common to many different neoplasms
It oceurs wath particular frequency n cancers of the breast
prostate thyrord and lungs At times the metastatic lesion
Buesnse to the very first symptoms of disease and may lead
Y92 pathological fracture or to the erroneous diagnoss of ar

s Thus aman aged 52 complaned of severe pan and
liutation of motion of the left hip and of a mld cough
There were clinical signs of an 1cute lesion of the hip jont
Some abnormal phy sical signs n one lung and a roentgeno
gram disclosed a neoplasm of the lung Bronchoscopy ven
fied the diagnosis  and roentgen exammation of the hip
showeq metastatic deposits around the hip jomt Another
man complamed for months of severe pain m the lower

oracie spme The Jower spme was tender and ngid There
Vere no other physical signs of disease and the roentgen
pieture of the spme was normal The pamn continued and
gradually secondary anemia developed The sedimentation
Tate of the red blood cells was persistently rapid Months
later the dragnosis of careinoma of the pancreas with metas
tasis to the spine was finally made

When an older person develops severe bone or jomt pamn
and ng other cause 15 evident metastatic careinoma should
always be thought of Often the roentgen examnation dis
closes the nature of the lesion but at times the roentgen
ch:mgis may be greatly delaved A persistently rapid sed:
Mentation rate of the red blood cells elevation of the serum
allaline phosphatase low fever the development of anemia
or at imes the finding of abnormal white cells 1n the stamned

lood smear should suggest the dingnosis Then a thorongh
search should be made for the primary lesion VMarked 1n
re1se in serum acid phosphatase 1s corroborating evidence
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Treatment can never be curatie but great symptomatie
velief often follows high voltage roentgen radition of the
boues myolved by the neoplastic process

Murmipre Micnonva

Multiple myeJoma occurs on the ayerage at age 53 and 18
three times A5 common 1n men as in women * It xs 2 neoplasm
ansing m the bone warrow and msading the bomy cortet
made up of typrcal myeloma or plasma cells Pathologie
fractures often occur and may give nise to the first symptoms
of discase Compression fractures of the spine we putiet
Jarhy fregquent and radicular puns are common Many bones
are mvolved especilly the nbs spme nd shull

The prescntmg symptom usually 15 severe bone pan
often 1n the thorat or the lambar regron of the spine There
1s tenderness over the Wfected areas of bone Sccondary an
¢min becomes marked with great weakness and progressne
Joss m waght Eventually cwchexia deselops and uremia 5
2 common termin event Bence Jones protemn 15 found
the urine 1 about half the cases There 1s an merese 11 both
total serum protemn and serum globulm conteuts A0 1850
ctrtion found m few other condstions This 1 pwbabl\ n
sponsible for the greath actelerated sedimentation rale of
the ers throcs tes and of the tendency of the red Dlood culls
to form roulerx Abnormalitees of the white blood eclls ate
Jess common but nmmature cells of the melond series 27
plasma cells may be found i the blood smear The hlood
calcwm content 15 wsualls normal but may be elevated the
alkaline phosphatase content 1s normal

Diagnosss rests on discovery of Benec Jo

TPaed E D andleck F I Multple Mselama J 4 M 4 1
1947

most

nes profein 18 the
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}‘;i:‘ﬂer;d of myeloma cells aspirated sternal mammon

i boL; semmmahon reveals tvpical punched out areas i
mmet‘hcspemalh the skull nbs and spine There 1s no
o Rmeatrmcm Roentgen therapy may relieve bone
ieeton, 0? I;)Imm indieate that a senes of 15 intrw enous
i e 220 ™8 of stlbimudine combined with 2 diet
odeni al proteins may relieve pun and lead to con

Table (empomr) 1mprovement ¢

Gour

’i"t";e‘: i!l n(;e!abohc isturbance. the true nature of which
with dlsordn er;tond Far the present we have grouped 1t
e arthon, ers 3 the jomnts because its chief mamfestations

. ’mn::'éoﬂlﬂc are often confused with other diseases

s Tt vy ol uttconsmutes 5 per cent of all cases of ar
the bloog o aracterized by an increase of the ure acid m
depourtes ff“m by 1ts familial incidence by arthnbis and by
Subcumnn Ot urate topht 1n the jonts bursae tendons and
a0 t;?It)us tissues In normal persons the level of unc
gout © serum never nises above 5 mg per cent The
o Y Person has serum une acd figures between 6 and 14
reg(Pf" cent Iigh serum unc acid values are found

"es of persons with chimcal gout who may have no
}oﬂ‘“ mamfestations of the disease Smmilarly igh une acd
els may be encountered mn the gouty person long before
€ has Clinieal evidences of gout In this sense we may speak
Oa gouty diathesss a famulial disorder of unie acid metah
0lsm that underhies and p des the clinical festations
of gout Such a gouty diathesis can be discovered only by
chernica] exammation of the blood and recogmition that the
];Sn\zpw 1 “Sulbamdne and P ntamdine 10 Multyle Myelma ™

1 A, 133 157 1947
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mdvidual m guestion belongs to a gouty family The loose
use of the term gouty dizthesis and the habut of stigmating
s gouty patents with artentosclerosts contracted hadoeys
psomsis eczema or migrame have no bws m fact and lewd
only to fuzzy thmhing and ncorrect diagnoses

It seems probable that 1 person without the mborn dis
turbance of unic acid metabohsm will not develop gout but
the nature of the dyserasi 1s still unsotved The ancient idea
that gout results from overeatng and abuse of alcohol must
be discarded Talbott” has shown that gouty patients when
on a purne frec low protem diet may have 1cute agtachs a8
frequently 15 when thew food mtake 15 unrestneted But
there are factors that precipitate acute attacks of gowt)
arthnitis and among these are excessive binguetng and
drinking Some patients discover that the mgestion of som¢
prrticular article of food will lead to an attack Inpury ted
joint ar even 1 muld stramn such s that provohed by 2 long
hske or participation m netive sport may act s the tigeer
mechamsm An ntercurrent mfection or 2 surgncnl operttion
commonly brings on acute gout At times attrehs e Pfcl
aprtated by jections of hver extract or of 1 mercuna
diaretic

Gout 15 encountered m two forms—icute gouty thntis
an acute mnflammation of one er more jomts with constitt
tional mamfestations and chronie gouty asthntis chronic
jomt changes resulting from repeated attacks of acute 3%
thrtis with depostiran of topht aud permanent jomnt deform
sties Acute gouty arthntis first makes 1ts appearance i the
fourth and fifth decades but many cases are encountered ;fs‘
older persons Chrome jomnt changes develop about 1010 v
years after the onset of gout so that chrome gouty arthr

Talbott ] H Gout (hew York Gty Otford Unnewsity Trest 1943}
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B seen chiefly after the age of 50 Fully 95 per cent of cases
occur 1n males
Tn the early years of the disease the pathological changes
are restuicted to microscopic deposits of urate crvstals 1n the
artieular cartilages of the affected jonts It 1s this precipa
1alion of urates that 1s supposed to imtiate the acute nflam
matory attack of arthnitis Gradually through the course of
Jears and follu\vmg many acute atticks the urate deposits
nevease and may completely caver the articular cartilage In
time the cartilage 15 destroy ed and replaced by urate deposits
shich may collect 1n masses formung toph1 These changes
of the articular surfaces together with the imtative effect of
€ urate deposits cause a prohferatve reaction of the
Smovial membrane and jomt capsule as well as jomnt and
e changes similar to those seen m osteo arthntis Topht
come deposited 1n the epiphyseal bone giving nise to the
Punched out are ag v ysible on the roentgen film In the course
of time tophs form 1n bursae tendons  the cartilages of the
€215 and subeutaneous tissues They may ulcerate when they
eCome very, large
The hdneys almost always become affected [he earliest
ﬁ“dmgs are urate deposits m the kidney parenchyma In the
ourse of fyme there 15 progressve destruction of glomeruly
and tubyles usually ending with the final picture of primary
atteriolar contracted hidney To what extent the patho
8nens of ths leston 15 related to the urate deposits and to
Shat extent to the hypertension and artcrioselerosis tlnt so
C‘)’Ylmunly accompany gout 1s unhnown Urne acd stones
#e frequently formed and there may be pyclonephritis
eneralized artenosclerosis and i particulwr coronary
terv selerosis are quite constant 1 ady inced cases
Acute gouty arthntis appcars suddenly wsunlly hetween
“ ages of 85 and 10 Morc often thin not the patient 15
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awahened from sleep by intense pun i one joint most fre
quently the metitarsophalangeal jont of the great toe By
mormng the joint 15 swollen, tunse hot red and exquistely
tender There are fever and leuhocvtosss The great toe 15
mvolved 1 50 per cent of cases but the pracess ms be local
1zed 1 the anhle, knee or wrist The shoulders hups and spine
we rarels affected If untreated the acute mffammation lasts
from three to ten dass usually with mghtly exicerbations
of pam In the carly stages of the diseasc tophi are rareh
found With subsidence of the acute mflammatory reaction
the joint returns to normal and the patient may feel better
than ever Within 1 year or so there 15 a second attach and
followmg this the serzures come with gridnally serasing
frequency

Chrome gouty arthrnitis becomes mwnfest after mam sears
of recurrent 1ttacks of acute gout In tiume the mflammatict
of the jomnt does not completely subside some stiffness pain
and deformity remam and there are acute evacerbations
at varying ntervals It 15 at tlus stage that tophs appear
the helic and antshelx of the ear w the tendons or m the
subcutaneous tissue around the yonts The olecranoa of
prepatellar bursac became thichenced and Blled with urates
Albumma and easts are found in the unne nd ver) gmdl"“‘
evidences of imparment of hidney function appear mark ;
at first by lowered specific gravity of the unne and lack o
concentriting power of the hidnevs T'malls there mav be
hidnes msufficency and eventunl death from azotemi? U";
nend caleult may form and there may be attachs of ren2
eohe Artertosclerasis and hypertension with any of thess
secondary mamfestations are common a

Diagnosss ~Acute monarticuhr arthntis, developms 5”!
denly particularhy at might 1 2 man aged 40 or owtshoslln
alws arouse the suspicion of gout If the great tov B
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obed the dagnosis 1s practieally certam Charactenstic
too 15 the fact that the attach subsides i about a weeh with
complete restoration of the jomt to normnl If the patient 1s
seenafter he has had 2 number of attacks the hustory 15 of the
tmost mportance The story of repeated attachs of intense
monarticular arthritis with 2 complete remssion between at
tacks 15 encountered n no other condition The development
cfarthnitis after one of the hnown precipitating causes of gout
1 suggestise Acute arthnitis following operation 1s almost
manzbly gouty The diagnosis of chrome gont 15 often
tevealed by the discoy ery of tophi m the cartilages of the
ears or elsewhere or thickened olecrwnon or prepatellar bur
sie A lustory of former 1ttacks of acute arthnitis with com
plete remissions 15 very suggestive Elevation of unc acid 1
the blood serum to 6 mg per cent or more confirms the diag
085 The therapeutic test with colchicme 1s of great value
for gouty arthntis alone promptly responds to treatment
with thug drug Roentgen studies of the jomts may be of as
sistance The characteristic finding m chrome gout 15 sharply
dmmcated punched out areas i the bone around the jomts
Matersa] seraped from a tophus and studied under the micro
ope will show urate crystals Such 4 finding 15 diagnostic
The older the patient at the onset of symptoms of gout the
ter the prognosis A patient who has his first attack of
arthnitg after age 50 does not develop serious pathologreal
esions Although the underlying gouty disorder of metibo
sm cannot be cured the condition can m large measurc be
<ld m check by approprate treatment
7eatment ~If the patient 1s seen 1n the acute attack he
should be put to bed and the affected jomt protected by a
cadle Hot moust compresses are often soothing Codeine or
Morphine may have to be guen for the pam A saline ca
thartie such as magnesium sulfate 1 0z, should be given at
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once Colehiome 15 1 spearfic for acute gouty arthuts, al
though 1ts mode of action 1s unknown The 4ctive pruaple
15 better than the tmctur, or the wme of colchicum Col
chicwe 15 admuustered by mouth m tablets of 1/100 gr
Two tablets should be given at once nd followmng ths
1 tablet should be given evesy two hours until exther nausea
or diarrhea becomes manifest With the onsct of such symp
toms the drug should be stopped Rehef from pun and
dununution of swelling of the jout accur within 24 hours, 1
arule Dunng the acute attach large amounts of flurds should
be taken The diet should be free from purines wd low 12
fats and should consst of mih eggs homm or fanma
potatoes fruits and vegetables such as tomatoes, stiing bews,
cabbage carrots and beets ®

When the attack ss over treatment should be continued ©0
present vecurrent arthntis and the duselopment of chronic
gouty arthrtis wd cwdiovasculir and rentt comphications
In spite of the fact that some authors believe that duetary
control has no influence on the coursc of gont 1t seems Wises
until we know more about the niturc of the disorder to keep
the diet free from punines two davs 1 week and low 1o punnes
on the other days The fat intake should be low, the carbo-
hydrate allowance liberal Protemn should be demved Taegely
from milk cheese and eggs Iron and vitwmn B comples
should be 2dded to the dict Coffec wd tea m3y be tahen
but aleohol should be avoided d

Some patients learn to recognize symptoms of m m’P‘”‘l
mg attrch such as twinges of pun i 1 jount, polvura s:c};;
pression of sw e tmg or gastro mtestnal isturbanees In st o
cases, 1 siline ecathartic and severst doses of co]chxc‘l) "
1/100 gr every few hours may abort the attack I a go

B i
THench P S “Disgmons and Treatment of Gout and Gouty At
JAM A 1645 Feb 8 1941
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Patient contracts an mfection or 1s compelled to undergo
operation the taling of colchicme 17100 gr three times a

} M3y prevent an attack of gout Some authors advise
long-continyed termittent admimistration of colchicine to
patients with severe progressive gout In chronic gout and
1 ¢ases with persistent elevation of the blood unc acad level
certam drugs that augment unc acid excretion by the Lidneys

TABLE 6 —Purrse Faze Drer
Foody alloreeq
fnnls of alt Yands 1 Lberal amounts
peoctables except asparagus beans hale mushrooms peas spinach
e ad cereals fine cereals ke fanma. and whito bread 1n Limited
Dimaunts Avoud oatmeal whole gram cereals whole wheat bread
c:;{w Poducts butter cheese cream ik eggs
€ 2 cocoq 1n small amounts

Teats §sh poultry game

Saxrre Mexu

F BREAKFAST LUNCHEON
a8 08 frut puce Cheese eges or cereal
013 o nce with cream and Vegetable salad
ar White bread and butter
W Frut
e bread and butter Milk
DINNER
Cream vegetable soup Frut or rice pudding
°ese or egg dish Crackers and butter
Veetable potato itk

Should e gwven Cinchophen 1s the most effective of these
U view of the fact that 1t may eause acute hepatitis and
undice st ghould not be used unless all other measures fail
© salicvlates too ncrease the elimmation of unc acd
8rains of aspirin should be gwven duly for four con
eulise days of every weeh With this enough alkali should
ghven to Keep the unine alkaline and so prevent the pre

i
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cipitation of urites 1o the urme and formation of wric 2cd
gravel or stones Fifteen to 80 gr of potasstum citrate o5 30 to
60 gr of sodwim bicarbonate should be given three times 3
day The patient should be taught to test Ius unne with
htmus paper and to trhe enough alkalt to keep the unne
alkaline Two to 3 qt of fluds should be taken dails

I cinchophen must be used 1t should be gn en 1n a dosage
of 7% gr three tunes a day for three consecutive days every
week The patient should be mstructed to report promptly
the development of 1tching of the skin and niusea or other
gastro mtestnal symptoms If wny such symptoms arse, the
drug must be stopped ymmednatel; Fatal Inver degeneration
may result 1n persons who are sensttive ta cinchophen

Tophu that become very large or that ulcerate should be
exesed °

With consistent careful tretment acute attacks of gout
can be avoded and the dey clopment of chrome gouty ar
thritis and of the chronse visceral mimdfestations of gout ean
be prevented

Fracrumes or Tie Neck oF ae FEMUR

Fracture through the nech of the fmur 1s a common acct
dent 1 older persons, one that 1s tended with grace haz
ards Tn former years the ensumng prolonged immobihis
bed brought with it a mortality of 75 per cent Laphee" 5¢
ported on 500 fractures of all sorts excepting skull fractures
Most of them were hip fractures Of the patients over ’
52 per cent died of those between 70 and 79 85 per ccn;
of those between 60 and 69, 23 per cent died, 1nd of thes

®Limton R R and Talbott J ¥ “5rgical Treatment of Toy haceos
Gout ™ Ann Surg 117 181 February 1943

WlLaplace L B “Cardinascular Compheations of Fractuee” Am J
Surg 44 181 1939
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under 60 2 per cent died An associated cardiovascular con
dihon added greatly to the gravity of the prognosis Death
wsually oceurred after the first or second week of 1mmobily
aation and was caused by peripheral eirculatory failure (see
p 8) The dangers of prolonged bed rest for patients with
factures of the neck of the femur are becomng well recog
uzed Tinker® found that with conservative treatment only
ol per cent of these pattents achieved bony union and 25 per
tent died With operatve fivation of the fragments bony
nion occurred 1 78 per cent and the mortality was only 9
Percent A study of the results of operative treatment by
wembers of the Amenican Academy of Orthopedic Surgeons
showed bony union m 88 per cent and a mortality of 85 per
cent! These figures guve telling evidence of the supenonty
of operatve treatment Operative fivation of the fragments
¥ 2 nail or ssmular device and application of an appropriate
ambulatory sphnt withm a few days enables the patient to
°up and about withm a short time and elmnates the haz
ads of prolonged bed rest
Many patients can be operated on shortly after the aca
€it If there 15 shock 1t may be necessary to wait 2 day or
o untd thyg has passed General anesthesia with cv clopro
E““e or ether 15 usually well borne Spmal anesthesia may be
?ed M appropriate cases The common postoperative com
Pheations 1 the order of frequency are mfection pulmon
&y mvoly ement—pneumonia or infarction decubitus ulcers
cart failure and coronary thrombosts

—
h}
Fn:.:,'m‘" M B and Tiker M B Jr  Fracture of the Neck of the

o Acad - f the Nech
of Orthopedic Surg “Treatment of Fractures of the hect
the Fem yr by Internal Fivation ” J Bone & Jomt Sur, 21 48% 1939



Chapter Fifteen

INFECTIOUS DISEASES

INFECTIONS OF THE RESPIRATORY TRACT AND EaRS

ACUTE tonsillizs 15 uncommon sn the 1ged and chrone
mfections of the tonsil are mfrequent as shown by the ranly
with which enlarged tonsilhr Iymph nodes 2t the angle of the
mandible are encountered Tonsillar tissue dimmishes steadl
ily after the smth decade but rarely disappears compleie‘\
In 5 per cent of persons over age 60 the tonsils are Jarge In
the old as m the young the tonstls are rarcly foct of nfection
that give nisc to consttutional disorders The arthubdes
arthralgras and myalguas are not relieved by tonsitfectomt,
ndeed this operation 1s seldom mdicated 1 the aged
Elderly persons are by no mens immune to colds and mild
upper resprratory wfections, but smusitis 15 Tess common an
as a rule mlder than m the young Coryza frequently leads
to bronchitss and bronet to broncho a Thus
every cold should be taken seriously Bed rest and the ma
tenance of an equable constant temperature 10 the room ;’”
the most mmportant therapeutic measuses 3f the nasal ds
charge or the bronchial secretions become purulent o
bronchtbs 15 more than mumal, 1t 15 wise to mstifute 10

TReltnen G Chmeal Olseetions on the Balatoe Tons 2t A6
Ann Otol Rhin & Laryng 54 421 June 1843

331



INFECTIOUS DISEASES 385

nediate treatment with sulfonamides or pemcillm to prevent
more sertous comphieations such as pneumoma

Suppuratns & otitis med 1 15 uncommon s the lter decides
of bfe OF 1514 cases of suppuratn ¢ otitis media only 2 per
cent occurred m persons over the age of 60 But m these
dlder patients the course of the disease was much more se
vere Sixty exght per cent of thosc between 60 and 69 and
8 per cent of those between 70 and 79 des eloped mastord
115 Yequinng surgreal ntersention The evolution of such
mistoditis may be very msidious m older persons partic
tlarly when the fecting organism 1s pneumococcus type 11
It1s wise to obtamn early cultures of the pus from mfected
©41S to treat such patients vigorously with sulfonimdes or
Petieillin and to heep them under close observation

PNEUMONIA

From 6107 per cent of all deaths between the ages of 50
ad 80 are caused by mfluenza and the p o
death rates remarm fanrly constant for each succeedmg dec
ade ol age does not bring with 1t 2 greater chance of dving
fom pneumonta But an older person who contracts pneu
}""“‘ﬂ meurs & much greater hazard than 2 young person
O mortality rapidly mounts w 1th creasing 1ge

obar pneumoma 1s relatively nfrequent among older
Persons Of 1 867 cases of prieumococcus pneumomnia studied

¥ Ceail Baldwin and Larsen only 87 per cent occurred m
Persons aged 60 and over As m the younger age Groups
Preumococeus types I 11 and 111 are responsible for fully
%0 thirds of the cases With advancing years there 15 2
]ess‘img n the occurrence of types T and ¥ and an m

) foﬂosenwasser H Infect ons i the Nasal Accessory § nuses and the Ears
WO Age  Arch Otolaryngol 41 18- March 1945
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tnerewsing mewdence of type I The Friedlmder biolls
wlich 1s responsible for about 4 per cent of il paewmonias
mvades Umost exclusnvely persons past middle age and at
tacks males seven times 1s often s females

Lobar preumoma may have the same clinserd course m
elderly persons as m the young In the aged and i thow
greutly debibitated by some chronw disease st may cshibit
such atypical symptomatology that it may nat be recogmzed
The patint may just become confused or stuporaus and may
develop wekness or paralyus of one side of the body In
such cases the sclerotic cerebral artenes do not supply
enough blood to the bram when tovemia ampans the eff
ciency, of the cweulation Signs wd svmptoms may be katent
the patient may be up and ahout and die suddenly, and the
pueumonia may be first discoyered at autopsy

Usually there 15 no snstial chll no chest pam nd hitle
febnile reaction The patient may have had a shght cold and
becomes greatls prostrated for no apparent reason e mw
complam of headache or may become delirious Tn other cases
the onset 15 marked by somuting or diarthe ad progressiié
weakness There 1s Little cough nd no expectoration Te
tempetature may barely reach 100 F and leuhogytosis m&
be shight The distinctive feature that should Always arox!:t
suspicton of p 1 an in the resy w‘{r:hcc
Evunination may reveal wdespread consolidation ({\'hcn
lungs, out of proportion to the constitutional reaction o
there 15 much pulmonany, emphysemt the ph)sma! sign .
consohdation may be few and appear hite Theit ’}m‘« .
no dullness and the dey elopment of bronchial breat (“gn;of
delayed Defervescence 15 often by Jysis The mortd 1"03“‘5
Tobr preumonia 1s lugh among older patients and mcn -
with each decade Preumacoceic endoesditis ind menti
are pot uncommon compheitions
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Bronchopueumonn 1s a disease of mfincy nd old ige
The majonty of pneumomas n older persons are broncho
preumonias In over 85 per cent of pneumococeus broneho
reumonias types IV to \AII are the causitne organisms
Types I 11 and 11 are rarely encountered Mainy other

ctena may givense to bronchop itisa
terminal mfection m cachectic patients and m those debilt
tited by disease Tt occurs frequenth 1n patients wath pul
monary emphysema and s 1 sequel to an attick of hron
ehitis Aspiration pneumont develops when becse of 1m
Parment of the glottal reflex mucus and bacterrn from the
Bose and throat are drawn mto the lungs This occurs durng
Anesthesia coma or with advanced debility If septic or
gamsms from the teeth or from ulcerating earcmomas of the
mouth or Upper arr passiges re aspirated 1 necrohzing
Preumona or lung abscess results Atelectatic pnenmonii
&temm to be preferred to hy postatic pneumomir oceurs when

ronchy become plugﬁed with mucus Atelectatic arens e
Produced and these readily become wmfected Prolonged bed
Test particularly when the patient 1s too weak to change po
sition cummonly mduces atelectatic pneumonit Plster casts
that mhibnt the Tespiratory excursions of the thora act m 1
smilar manner

Bronch

P usually develops diously Tt s
Marked by an creased respiratory Tite vamible cough
some febnle reaction and toxemit Tovemut is munfested
by weakness mental confusion and dehimum The physieal
ﬁndxngs may be seanty  Usually there 1s some dullness 2t one
or both bases postertorly with dimmmshed brcath sounds and
moist sticky rales m both lower lobes Bronchtal breathmg 1
usually absent Tn patients with 1dv wneed heart disease at g
difficult to distinguish between pulmon iry nfrets and bron
chopneumontn Both conditions come on msidioushy nd give
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nise to symular symptoms and physieal signs Autopsy studies
often mdicate that what was mterpreted as bronchopney
moma m a patient with advanced chrome heart farlure act
ually was a pulmonary wmfarct

Pneumonta m the elderly patient commonly followsa head
cold or other upper respiratory mfection The aged should
take spectal measures to avoud such wfcctions and 1 partic
ular should ssolate themscls s from frends and relatrscs who
are suffering from colds and coughs They should avoud go-
mg out 1n mclement weather and exposure to drafts Persons
who are particularly susccptible to winter colds do well m2
southern chmate They should avord Jarge populous centers
ke Mianu where fresh fections are, brought mn daihy by the
thousands of visitors from the North and settle m 2 sm
quiet community To avord pneumonia every effart shoul
be made to prevent old people from becommg bedndden.
When they are confined to bed, thewr position shonid b;
constantly changed and they should he pmppi'd up as m";e
as possible Plaster casts that immobilize the chest sl*wuié1
avoded Codeme and morphine should be used sparmg ‘t
for they suppress the cough reflcx and favor the deveJopmier!
of atelectatic pneumonta Recent studies hold out s07¢
promuse of successful prophy lactic vacemation agamnst P)’:;::
moma haufman® has reported vacanition of several -
sand mmates of the New York City Home with 2 C“Pmm
antigemc polysacchande Among the vaccnated gmupm‘
two successive winters (hcre were Onl‘ One—quaner as “;e(c
cases of pneumoma as 1n the nonvacciated controls If‘ t !b .
observations are confirmed, yaccmation may prote 12 ut?bk
measure agamnst upper respiratory wfection i 5U$¢;‘Sml
persons and a prophy lactic agamst postoperabive poet
o acch It Med &1

3haufman P “Studies on Old Age Poeumanid,
February 1941
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Treatment ~If treated early the pneumomas of older
persons respond well to the sulfonamide drugs and to pem
alln Chemotherapy has greatlv bnghtened the outlook m
this serous mfection of the aged which formerly brought
with 1t 2 mortality of over 50 per cent The first element m
successful treatment 1s early diagnosis If pneumomnia is recog
nzed within 4 hours of 1ts onset 1t usually responds prompt
by to chemotherapeutic treatment

The general treatment of pneumonia corresponds to that
gnen pneumona patients wrrespective of age The flud 1
take should be liberal and the diet hight Oxygen 1s admm
stered sf there 1s much cyanosis or labored breathing These
agng patients have not the endurance of vounger patients
#nd should be spared every unnecessary stran Supportive
treatment of the heart 15 often necessary In the young we
™o longer give dugitalis routmely 1 case of pneumoma But
mthe elderly and aged who so often have some complicating
@rdiovascular disease or who have advanced pulmonary
emphysema which ncreases the work of the night heart digr
talis s often helpful and at times Iife savng In the presence
of hypertension and advanced coronary sclerosis or of pul
I}ll'nomry emphysema digitalis should be given If the patient
‘“3 ot been taking digitahis 1% gr should be given three

imes 3 day for the first three days and after that twice a dav
or another week

' Enough coderme morphine or other sedatives may be used
0 ease the cough and allay restlessness but s mentioned
Previously extreme caution 1s necessary n using these drugs

ERySIPELAS

Ervsipelas 15 more common i persons of advanced years
N I persons mn the younger age groups Old people are
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pt to become cweless about the cle whaess of thew bodies
their shin 15 dry and atrophic and minor thrasions wnd erachs
of the shin oecur and are easily overlooked with resultant
mfection Debilitating chronie diseases dunwsh resistance
to mfection Two thirds of the cises start on the face the
rest mosth, on the legs Often the clinical course resembles
that secn m vounger pattents but m many mstnces just as
i the case of the pneumonits the disease comes on it
sidtonsh without great febrile reaction The mortality 1 the
past s been high over 40 per cent Simce the wtroduction
of the sulfonimdes the outlook has been gresth mprosd
As s00n 15 the diagnosis has been made 2 to 4 Gm of the
drug should be given unmediteh Then 1 Gm should be
given eveny three hours day and might Usually the temper
ature dirops and the progress of the Jesion ss arrested wathn
24 hours The dosage should be contmued at 1 Cm esery four
hours for mother duy or two unhl it 15 certan that the it
fection 1s cleanng ap It may be well if there 1s 1;11""0'“)“
residunl nfection to contiue with 1 Cm bwo or three imes
datly for 1 few days Jonger Pemetflin 1s equally effectnse
Lxposure of the affected aren to ultriolet radsaton usualh
arrusts the progress of the leston w sthun 24 to 48 hours

SyerLis

This 15 no place for 1 detailed discussion of svphihis andis
disease of youth &

complex symptomatology Syphilisis 1

cien its (ert&ry and rgnzurallgglc.ﬂ mamfestations de\el;)kp
for the most part Defore the age of 50 If paticnts :“ms
syphihs survive beyond the sixth decade, thess S““PIO n
and the mdications for thew treatment do not duffer }::’h‘
those of the vounger age groups Cardioy weulis {‘{gw
1s discussed i Chapter 7 Primany or secondany SR
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curmng i older persons runs the same course as i the oung
and calls for the same treatment
General parests —About 10 per cent of paretics admitted
for the first time to state hospitals 1n New York State are
over the age of 60 Four times as many males as females e
dmitted The meubation period of piresis 15 the shorter
the older the Patient when nfected Therefore m paretics
60years of age or older the primary mfection has tiken place
ither 4 long time ago (40 or 50 vears) or recently (withm
ve to seven years) The symptoms are those of an orgamc
psvchosts with no distingmshing charactenistics There are
mparred memory and Judgment semle detenoration with
delusional trends The neurological signs are difficult to
“tnguih from those of cerebral arteriosclerosis The Ar
& Robertson pupil 15 by no means constant The blood
Wassermann, Teaction 15 negative m about 30 per cent of
£ m contradistmetion to the mmariable positive reac
tion 1 the Younger age groups The Wassermann reaction
@d the rolloidal gold curve of the spinal fluid are positve
'S Indicates the need for exammation of the spinal flud of
W older psychotic patients to avord missing the diagnosis ¢
Latent syphilis —~The chief problem that anises in older per
5075 15 posed by the discovery of a positive Wassermann re
“bon i an individual wath no signs or svmptoms of sy philis
;t © syndrome of so called latent syphilis The diagnosis of
tent svphilis should not be made hghtly The patient should
SUbjected to o pawnstahing physical exammation with par
bcalar attention to the cardiovascular and nervous systems
T €ven) case a spnal tap should be made and a complete
“BMination of the spmnal flird including particularly the

‘ingunt the Wassermann reaction and the collordal gold

! =
V%, S  Genenl Parcsic im Semity Am ] Pychist 101 585
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test should be carried out If there 1s evidence of visceral
syphulis or if the spmal fluid shows a positive reachon the
case should not be classed as one of latent syphihs and active
treatment should be grven Only if the spinal fud 15 normal
and there are no physical signs of orgame disewse due to
syphibs should the diagnosis of latent syphilis be made
Latent syphihs encountered less than four years after the
1mitial mfection calls for continuous active treatment as given
for early syphils The management of latent syphilis dis
covered more than four years after the 1mitial lesion should
be mdrvidualized If the patient 15 SO old that lus Lfe ex
pectancy 1s only 10 to 15 years the hazards of treatment
with arsemenls my be greater than the rish of the develop
ment of syphilitic lesions Moreover there 15 such a thing 25
spontaneous cure of syplihs and arrest of the disease 1 1ot
uncommon As  rule if latent syphulis 15 accdentally dlSd
covered 1n a person over the age of 60 1t 15 wisest to yathhol
treatment unless 1 full course of pemellm 15 gven as outl
hined below Itis parhcularly dangerous to gine « few castd
1njections of arsenic or bismuth to such patients for this may
disturb the immumty relations between the spu’oche!e an
the body nd stir up the disease h
If the spinal fluid reaction 15 negatiee m a patient wit
latent syphilis at least four years after the mtial mfechgﬂ
there 1s no need to worry about the possible subsequent Blbl!
velopment of neurosyphilis 1t pr'\ctlcally never .
if the spmnal flurd gives any mdication of S)'Phllyls e\c“m
the patient 15 asymptomatic and the blood \\1sser:1ﬂ i
reaction 1s negitine active treatment must be mstitute de
cause m these cases there 1s grave danger of the futwre
velopment of neurosyphils Such patients S
«s are those with neurosyphilis at younger age

oceurs
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vohes the use of tryparsanude nd of fever therapy of the
smpler methods do not bring results

Ina patient over the age of 60 with evidences of visceral
or Cerebrospinal syphilis enough treatment should be given
fo bring about symptomtic rehef 1t should not be pushed
B vigorously as m a younger person Trbes dorsalis may be
amested and nactive m a patient past 60 In such cases
tretment may be unnecessary and nadsisable

The treatment of svphibs and of neurosyphihs 15 m a
state of flux pending evaluation of pemctllin therapy Pre

nary reports indicate that penicillin w 11l be 2 most val
uable a1d 1 the treatment of latent syphihs and of neuro
sphidis Final apmion on the optimal dosage has not crv stal
lzed The average course of treatment for neurosy phabis 1s
80000 umts mtramuseularly every three hours day and mght
for 73 days or a total of 4 800 000 umts * Such dosage may

Tepeated one or two times 1f there 1s no appreciable m
Provement but this 1s rarely necessarv Most of the smprove
ment oceurs 1n the first four months but may contmue to be
“ome mamifest for a year or more A favorable change m the
spmal fliud occurs 1 about 74 per cent and normal spinal
Buds result 1n 36 per cent Clinycal improvement 1s observed
™ 65 per cent of patients with symptomatic neurosyphilis
and 0 g0 per cent of those with paresis or with tabes
dorsalis In asymptom ihe neurosvphilis pemailln s more
effective than any other measure 1 reducing the spnal flmd
0 normal Such treatment would appear to be switable for
latent syphihis as well

The old Tine therapy for latent syphihs wnolves three
courses of eight mtramuscular mjections of 3 gr of bismuth
m’iﬂtematmg with three courses of exght intravenous n

y Stokes J B and Stergy WP “Pemeilln Alone 1 \eurosyphhs
ANCATIS1 L May 4 1948
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jections of neorrsphenamne Daring the followmg twoyears
the patient should recetve cach year two courses of 12 njec
tions of bismuth No attempt should be mnde to push treat
ment to achieve a veversal of the posine Wassermans
rerction This often cannot be accomphished m these late
cases and 15 chmeally ummportant



Chapter Sixteen

DIABETFS

DIABETES hns become a problem of mddle age and of
the Iiter vcars of Iife It 1s estimated that there are 500000
dubetics m the Umited States® Of these one quarter are
under the age of 50 one quarter are between 50 and 60 and
one half ar¢ over the age of 60 Yet only one ninth of the pop
uation 15 oyer 60 years old The age speufie previlence rtes
of diabetes rise steacily with the yeirs the rite ot merease
15 accelerated after age 50 up to 1ge 75 when the meidence
3gam drops Dybetes oceurs more frequently among women
Partreularly after age 50 The dinbetic population 15 ncreas
g more rapudly than the general population because of the
Inereasing numbers of old people and of women 1 the popn

“on The onset of the disease oceurs under age 50 1 one
fourth of the cases between the ages of 50 and 61 m one
halt and oy er age 64 1n one quarter The average 1ge at onset
1554 years As n result of modern methods of treatment &1
abetics are spared denth from comn and survuve to die m
thewr Inter years from some complication In older persons
diabetes appears m 1 mlder form nd many older diabetics
have had the disease for years The average duration of hife
—

T
ST 3, e s T
January 1048
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when dinbetes has had 1ts onset at 1ge 50 15 14 vearn, at age
60 1t 15 10 3errs, and at 1ge 65 5t1s 8 yewrs The average age
at death 1s about 64 years and mest dabetic deaths oceur
duning the seventh decade of bife

The causes of death of diabetics have undergone 1 radierl
change durmg the past 40 years Todny the cardiovascular
renal diseases re the leading causes accountmg according
to Joshn s figures for some 60 per cent of deths Breakmg
down this figure farther, we find that cardiae disorders ac
count for 30 per cent cerebril vascular msults for 11 per cent
and gangrene of the extremtics for - per cent of deiths The
average age at death from an artenoscleratic comphicabon 15
69 years Cancer 1s responsible for bout 8 per cent and tu
berculosts for about 4 per cent of deaths

In the old as in the young hereditary miflnences and
obes;ty 1wvor development of the disease

In elderly persons the onset of dibetes 1s usually msidio
Most often it 15 evidenced by polyuna loss of weght an
pruttus vulsae Commonly st 15 discovered by soutue “”“:
cxummation of 1 patient who comes to the physician Wil
another complamt Artertosclerotic heart disease 0 P“;
ipheral vascular disease often brings the unrecogmzed €
derly dubetic to the physician Hypertenston 18 encountcH
m fully one half of all older dinbetics

MANAGEMENT

corresponds 10

General treatment of the elderly dibetic g e

that of younger disbeties The unne must be Lept st .
and the weight of the patient held within averag® ’:7 o
figures In recent veurs there has been 1 mmmsmgdm‘
dency to give more sugar and less fat 1 the av z:r:ige e
This seems particularly impaortant n older patients
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of the apparent relionship between fat and cholesterol
metabolism and atherosclerosts The av erage dietry sheuld
“ontan m the nerghborhood of 150 Gm of carbohy drates
80Gm of protens and 100 Gm of fat Exercise mcreases the
sugar tolerance of diabetics and all patients should be en
‘ouraged to engage 1n moderate physical activity up to thewr
@pacity The older the patient the more slowly sheuld
freatment be wnstituted Tt 15 not wise to make an elderly
Patient undergo strict starvation at the onset of treatment
n an endeay gr quickly to free his urine from sugar and re
duce the level of sugar 1n the blood Such radical treatment
Inors the dey elopment of thromboses mn the coronary cerc
bral o peripheral artenes It 1s much better to proceed slowly
ad o allow, several weeks for establishment of proper di
*@n adjustment and for elmunation of glvcosunia and hy
Perglycernia

Inmany olq patients mild diabetes can be controlled with
out msulyn I glycosuria does not yield to dietary measures
alone ang the patient continues to lose wesght nsuhn
should be gven Most cases can be controlled with an ap
Propriate dose of protamine zine msulin  For details, tlyy
feader should consult any of the diabetic handbooks

Special care should be taken to avord msulin ov ardosyrn
4nd shock because m older persons hvpoglhcemit ofton I 4y
tovascular accidents in the domam of the cerebral COro 1t
OF penipheral arteries Insulin admmstration should 1y 4y,
teded by careful dietary control over a penod of (i, ) &
that the approximate msulin needs of the paticnt ¢, b
estimated The imtial dose of wsulin should b sy and the
amount gradually mereased I protanune iy fosollyy 3y
used 1t 15 well to g ¢ a small feedmg before b dfyn toavoid
a hypogly cemic reactron during thfe ’}:‘g]‘t

A'mayor part of the treatment of the (Merly 41, 11 con
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ccrns 1tself wath the prevention early recogmtion and ther
apy of complications

Artenosclerosts develops with much greater frequency and
at younger ages 1 diabetics than 1n the population at large
Men and women are affected alike so that dabetic women
1 contrast to women without this disorder hase artertoscler
os1s of the coronary cerebral and penpheral artenies as com
monly as do diabetic men

Arteriosclerosis of the coronary artertes gving nise to the
syndromes of angma pectons and cardiac infarchion 1s 2
major problem 1 elderly drabetics The treatment of ths
heart condition 1n diabetics does not differ from that of
patients with normal sugar metabolism The diabetes should
be treated conservatively Although the unne should be
kept free from sugar no ngorous attempts should be made
to reduce the blood sugar levels to normal figures These
patients do not stand too rigid dieting and do best on a dret
contammg ibout 150 Gm of carbohydrate Too great re
stniction of carbohvdrate may result in frequent angmal
attacks which cease when the diet 15 agan made more
hberal Protamme zine msulin or regular insulin may be used
freely 1n these patients but sudden large mereases 1 dosag®
should be avorded and great care should be taken to avord
hypoglycemsa and hypoglycemic shock Such an event m2)
mduce cardize infarction

Penipheral artenosclerosis 15 almost unnersal m Jong
standing diabetes Caleification of artenes can be demt;"
strated 1 90 per cent of patients who hate had diabetes 0;
10 vears or more This 1s true even m the young Arterd
occlusion with resultant gangrene 1s common and its f;
quency mcreases with age The avcrage age at onset ls[hs
Gangrene det elops predommantly during the snter "’0“"65
Pres ention of gangrene and infectron of the lower evtremi
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molves the same principles that have been outlmed m the
discussion of penpheral artenosclerosis (p 136) There must
bescrupulous cleanliness of the feet and avoidance of trauma
The feet should be kept warm 1n cold weather The diabetes
00 should be well controlled I dry gangrene develops con
senvative treatment 15 indicated These patients have a short
€ expectancy and amputation mvolves a serious hazard
Often 1t reduces them to a state of mvahdism and they never
“m to walk with an artificial imb Commonly gangrene m
the other leg starts soon after amputation of the one first af
fected Many of these patients may come through with only
the loss of allor a part of a toc if they are treated with m

lte patience and meticulous care The patient should be
ePtubed for actvaty of the muscles greatly increases their
need for blood and the narrowed artenes cannot admit
enough flow to supply the muscles as well as the feet The
feet should be Rept below heart level so that the force of
Bravity may aid 1n the flow of blood to the extrenuty The
95t should be protected by a cradle dressings as arule are
Unnecessary The application of heat 15 dangerous unless the
temper iture 15 ngidly controlled If the temperature 15 too
'¢h the local metabolism of the tissues 1s increased and
ths calls for more blood than the discased artertes can sup
Py Pamn often results and there may be an extension of
Ussue destruction If the temperature 15 too low 1t m1y 1n
duce Vvasospasms and further mmpair the local eirculation
¢ temperature of the extrerity should be kept constant at
2 F by means of a thermostatically controlled heating
device 1 the cradle The only operative procedure permis
stble 15 simple dramage 1f necessary proximal to the inflam
Matory arer of the zone of demarcation One should wat
until spontaneous sloughing tahes place and this mas take
weeks or months
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When there 1s most gangrene the sttuation becomes much
more urgent for then there 1s actnve infection of the bissues
Wet dressings should be applied and full doses of sulfa
dizine or peruelin gren The dinbetes should be caculh
watched for with such mfection the diwbetes rypdh be
comes more severe nd wadosis rexdiy occurs The carbohs
drte mtthe nd the amount of msulin should be mereased
If the nfection does not show prompt signs of recession ewh
wmnputation should be undertthen

Before amputation careful studies of the arten W areahy
tiom of the leg should be made The oscillometer nd studhes
of shin temperatnres grve the best mformation  Amputation
should be done below or bove the huee depending on o
cumstances Lower unputitions we rarely mdicted Anes
thesin 15 beut gnen by the spmal route Tretment of the
dinbetes unmedintedy before and aiter operition corresponds
to that outhned subsequently for all operttions or mfections

Furuneles and carbuncles constitute senous compheations
The patient should 1t once recen e full doses of sulfadiwzwe
or pemicalhn Radiotheripy shauld be gnen to the earbuncle
smultinecusly If the carbuncle contimues to detvdlop despite
treatment and 1f the dibetes begms to get out of controt
opcration wath excision of the earbuncle m1y become neces
sary Crbuncles are frequently follow ed by cortical bscesses
of the hidnevs and by penmephne bseess This contmgency
should alwavs be hept s mind

Pncumoma comphicatng dibetcs is treated 25 stsw othet
patients

In the prescnee of mtercureent infuchon whe
buncle prcumoniy i mfection of the fog or @
adjustment of the dict aud of msulm must be M
should contam a hiberal portion of carbohs drates @
consist of mitk cere] eruim and eggs The unne

thersthe err
f the hadses
de The dit
nd should
should be
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eummed every few hours Insulin 15 given every three or
four hours 1 a dosage adjusted to the amount of sugar m
the unne Regulwr msulin should be used A rough and
%eads gude 15 the color of the Benedict solution after re
duction IF the color 15 red grve 20 umts of msulm 1f 1t 15
ounge ge 15 umts 1f vellow 10 umts and if vellowish
green 5umts When the mfection has subsided nd the tem
Terature has returned to normal the regular diabetic diet
with appropriate msulin dosage can be resumed

Operatian and anesthesia induce a serious disturbance of
carbohy drate metabohsm probably by dimagmg lner func
bon m particular the storage of glycogen Before operation
the patient should receive from 150 to 200 Gm of curbo
Virate a day for several days and enough msulm to assure
s utdhzation In case of an emergeney operation 1t 1s elt
o gne 100 Gm of carbohydrate intravenously before pro
teedmng Followmg operation at least 150 Cm of carbo
hydrate should be given daily mtravenously if necessary On
the Morning of operation one half to two thirds of the usual
dose of protamine zine msuhin should be given and this may
be continued after operation if the intake of carbohydrate 1s
Rept adequate After operation crystallme msulin should be
gnen every four hours n dosage determmed by the urmnary
Teaction for sugar 1n the same manner as 1s done 1n case of
nfections Spmnal anesthesta and ethylene seem to be the
anesthetics of chorce for diabetics General anesthetics often
“auwse serious disturbanee of hver function and so mterfere
with carhohy drate metabolism by proventig storags of gly
cogen 1n the liver One third of all operations on diabetics
re amputations The operative mortality 15 about 11 per
tent Carbuncles hitve an operitive mortality of 9 per cent

Infections of the urnary trect are common In dinbetics
4.ump5) studies reveal that about 20 per cent of persons
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dymg of ditbetes huve mfection of the hidness Cortcal
abscesses of the hidneys hve been mentioned Ascending
mfections of the wrmary tract are of frequent ocowrrence
puticululy when there 1s some obstruction an the unnry
tract Such infections my be asymptomatic and discover
ible only by finding bactern and pus i the unne Thes
my suddenls hght up ind gne nise to a severe necrotizing
prelonephntis An unexpluned merease m the seventy of
the dabetes ths tys ealls for v estig atton of the unnary tract
Patients with prostatic enhirgement should be handled with
prticulir earc Catheterization should be 1vorded unless
absolutcly necessany wnd then should be carmed out with
meticulous asepsis Just 15 m nondiabetics wrinary mfectons
are often controtlcd by the admumstration of sulfadvizme
1 Gm four times a duy, or of streptomsun The duabetes
should be treated vigorousl, and plenty of fimd should be
gnen As soon 15 possible 1 complete myestigation of the
unnan tract should be undertaken

Intercapillary glomerulosclorosss 1s the mme goen to
charactenstic glomerulr lesion found '\ppromxmteh two
thurds of 1}l diibetics at autopsy espeetally those over the
nge of 402 There 1s 1 focl or diffuse fibrasis of the glomtf“‘l
with seattered tvprel spherical hyvalime lestons Smmihir le
sions oceur 1 tbout 12 per cent of pitients with subacute 0F
chronte glomerulonephitis but otherwase e rarch cacoun
tered m nondibeties The descdJopment of the leston bears
no relationship to the degree or durtion of the diabetes
nor 1s 3t necessish accompamed by hypertension athumn

1 lson
urr ren {h y or edem A Istsel and Wilson,

Tapply T C ot al “Intcrcapiiory Glueralaclercas™ Arch Tt

Med 74 354 1944
Ilammel tiel P and Wikon C  Intercapilliny Les
of the hidnev  Am J Path 12 83 November 1028

sons in the Chmerd
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m therr onginal description assoctited 2 distinet climenl
symdrome with the leston namely diabetes marked albumm
una extensive edema and frequently hypertension and renal
nsufficiency  More recent studies show that only 6 per cent
of persons i whom mtercapillary glomerulosclerosis 1s found
i autopsy show this chimical picture When 1t occurs the
syndrome runs the course of the nephrotic stage of chronic
gomerulonephnitis with a poor prognosis

Gall stones occur with particular frequency m drabetics
1051“1 Teports that at autopsv gall stones are found m fully
> per cent of diabetics s contrasted with 1t most 10 per
cent m nondiabetics Many of these pitients lave no symp
toms of gallbladder disease When symptoms do occur they
usually antedate the diabetes by about five years It s a
moot question whether chrome gallbladder mfection can
(ause duabetes but 1t certamly can mahe 1t more active Gall
Uladder dusease 1n diabetics 15 dangerous because complict
tions such ag cholecystitis and cholangitis are not only serious
1 themsely es but may mduce an ncrease 10 sev enty of the
habetes Operation for gallbladder comphcations 1 diabetics
Carnes a mortality of some 10 per cent It 15 wise therefore
Yoremove v ¢allbladder contaming stones from dubetic
35500n as 1t 15 recogmzed before more senous complications
may dey elop v

When appendicitis occurs m a diabetic the onset 1s 1pt to
¢ nsidious and the symptoms atvpienl They may sunulate
dabetic coma Appendicitis carries an operativé mortality of
10 per cent m diabetics Lowerng of ths rate depends on
“onstant alertness and vigilance on the part of physicians

Cancer oceurs not mfrequently m diabetics Cunously
enough cancer of the pncresis especially common compns
g fully 19 per cent of all cancers encountered m diabetics
t does not seem to aggrvate the seventy of the dirbetes
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Tuberculosis occurs with sufficient frequency m diabetics
to make 1t necessary fo look for 1t m every patient with pul
monary symptoms or unexplamed fever In such cises a
roentgen film of the chest and a sputum examnation are 1n
dispensable The presence of diabetes accelerates the course
of pulmonary tuberculosis unless the diabetcs 1s vigoroush
treated

Cataracts of the semle type are common m elderh dia
betics and may require operation Imtial treatment of di2
betes 15 often associated with 1 reduction of near vision The
cause of this hyperoprn 1s not fully understood but 1t seems
to depend on changes n refraction of the lens It disappears
when the dimbetes s brought fully under control In the
tenm the patient may have to wear spectacles with plos 3
lenses Tobacco amblyopra seems to be more common in
diabetics than mn persons with normal sugar metabolsm a
diabetic who complaws of disturbances of vision should gue
up smoking

The nature of so called diabehic retumtis is ot yet clentdy
understood Diabetic retinitis 1s charactenzed by tny pune
tate hemorrhages and deep Iving aircular punctate cudates
with sharp margins usually distributed around the macular
region The retinal vems may be dilrted and there may be
nodular dilatations and constrictrons of the vemms which a1
usually assocrited with large arets of hemorrhage There
may be hemorthage mto the vitreous nd subsequent scar
formation nd detachment of the retma The retinal lesm)l:s
Dear no relationshup to the severtty of the dibetes nor to :
degree of care with which 1t has been treated but they ﬂ;
uncommon 1 cases of less than three years duriton Don
betic retmtis m1y develop in the absence of h"per!t‘“ﬂ‘c
or vascular disease It can be distingmished from hypertens?
rettmtis whose fe itures are flamelike hemorrhages and fuzzy
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©olton wool ewudates When the two condstions occur simut
tacously 1t may be difficult to differentiate one from the
other The prognosis of diabetic retimtis 1s better than that
of retuntis associnted with hypertension Vision usually re
ains good unless the macula 15 moled Wagener and
bis assocratest enconntered dhabebic retimbs i 17 7 per cent
O1032 cases of diabetes It oecurred chiefly m pitients over
the ige of 46 and was often accompanted by Inpertension

25 per cent 1t was associated with diabetic neuropathy

Duabete sieuropathy oceurs 1 pabents with neglected
ind poorly treated diabetes In them it may be precipriated
b an infercurrent fection an operation or a bout of dia
betic coma Neuropathy oceurs as often m mild 15 m severe
$5e5 of dizhetes It 1s caused apparently by a basic meta
‘lﬂlc disturbance nduced by the dubetes and not by a
Mamin B deficiency ® The newropathy may melve not
alone the penpheral sensory and motor neurons but ele
Ments of the autonomic nervous svstem concerned with
Mieshinal bladder and v asomotor functions Early symptoms
e usualh mamfested 1 the lower extremsties and are
Chﬁ!actenzeﬂ b muscular weakness pamns and cramps
$orse at mght and on exposuse ta cold The tendon refleses
™23 be dinished or absent and there may be diminution
of cutancous sensations and of vibratory sense Muscle
tenderness 15 commen Impairment af pertpheral sympathetic
PEne supph may gne nse to sweating defimencies loss of
‘asumotor control and dependent edema and trophie dis
orders of the shin The puptls may be sluggish small trreg
wlar ang unequal Anorenia pausel obstiate constipation
O constipation with alternating dirther mav accur Im
o Wapener 11 P ot al “Retnitls 18 Dabetes ™ New Togland ] \ted
11131 1ea4

SRandfes R W  “Diabetic Neusopatty ” Medicne 21 RE1 \fay 1943
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potence and true atonie bladder paralysis are not uncommon
Orthostatie hypotenston his been obscrved The spmal fud
often shows moderite elevation of total protun wiich m
severe cases may nse to levels s Ingh as 400 mg per cent

The diffuse nerve lesions and the abnormahity of the spual
fond mdcate that drbetic neuropathy is caused by 2 s
terme disorder namcly the disturbed metabolism of long
standing unregulsted dinbetes This view 15 confirmed by fhe
tact that the only effective treatment const ts of strct regula
tion of the diibetes and the use of msulin The dmustr ihon
of vitamus 1s of no benefit Taxls diagnosts 15 meportant, for
of prompth and dequitely treated the newropathie changes
are reversible



Chapter Seventeen

DISEASFS OF TIE TIIYROID GIAND

Hypi rTiryromisa

mPERTHYROIDISM in the aged does not mamfest the
dhssie Smptoms of exophthalmic goiter and consequently 15
often overlooked An unexplained loss of weight or a rapid
Bulse rate 1n gy older person should alwavs arouse the sus
Paon of h"Pelth)rmdlsm Indecd these may be the only
SMptoms Usually marked nsthenia sleeplessness and 1n
“reased nervousness are Also present Commonly the patient
does not Present the mavrked motor restlessness that 1s so
Baractensye of younger patients Some are so quiet and de
Pressed that the condition has been designated the apathetic
e of hyperthy rordism Enlargement of the thyraid glnd
nd abaormal eye signs are commonls lacking
e patints present themselves to the physician n
Yanous guises One group complams of loss of weight and
Veakness Often the appetite 15 poor m contrast to the usunl
Mereased food consumption by patients with Graves s disease
© Patient appears wasted maybe even cachetic and natur
ly the suspicion of carcinoma 1s aroused The distinctive
“Wire that should nlwavs suggest hyperthyroidism 1s the
fapid pulse rate ranging between 100 and 120 Yet there
e some Pritients whose pulse rates never exceed 80 At time~

407
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auricadyr fibniltion may fead to the correet dingnosis The
blood cholesterol 1s uswally Jow Carcful mqun mto the
symptomatology will usualh reveal mereased nersousness
and wsomma some shakiness of the hands = tendency to
diurhea and intolerance of heat

More rareh  bdommal sviptoms domnate the chmeal
picturc There mas be persistent nansea vomuting and ab
dommil pain More commeonly diarrhea manifests dseff
This may be so ses exe as to suggest the existence of viceratne
colitis Agam the rapid pulse rate and marked loss of weight
should direct attention to the thvroid gland The diagnosts 18
confirmed of gastro mtestinal studses are negatne and 2 basal
metabohe rate determmation reveals an clevated metabolism

Usually a cardiac svmptomatology 15 so much i the fore
ground that the patient 1s suspected of having some primant
form of orgame heart disease The absence of thvrad en
largement of abnormal exe signs and mas be of tremor makes
¥ easy to ot erlook 4 thyroid disorder The patent complams
of dyspnea and pupitation He has Jost weight and ma
ghe 2 histony of nenousness wd diarthea He may be 1
tolerant of hot surroundings On examination the only sigmfi
cant finding may be 1 heart rate between 100 and 140 or
aurtcular fibrllation wath a rapid ventneular rate Auncular
fibnillation m the bsence of demonstrable organe heatt
disease 10 older people should always arouse the suspicon of
hyperthvrodism The following ease may serve 75 3 Wpe?
example

A man aged 60 for two years had had increasing weskness dss[;(':‘
on exertion and palpstation For one month the svmptoms had T
worse His weight one year befare was 1953 b his present weight ]
Ib He was & serene well bilt man The eyes were not promunc™
‘The thyroid gland was not paipable zad ne substernal struma W2

visible on the roentgen Alm ‘The lungs were emphysematoss with
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sme tales at the nght base The hetrt was not enlarged the sounds
)“":;H‘ﬁ:wt {lamt and there were no murmurs The thythm was abso
shmxyed egular with 2 ventneular rite of 150 The electrocardiogram
Themdxmlmcuhr fbrillation The blood pressure was 140 80 mm
o aua and femporal arteries were sclerotic It was thought that
kY patient had auncular fibnlk ted with ar 1

M;:d w;s no other evident etiological factor Digitalis was admin
g Wwenty-one cubic centimeters of the hincture wis gnen i
" e yts ée\ the ventricular rate was 120 In the first mne days of
b, l; 16 ce of the hincture was admunistered  there was no nausea
subsg“ my and the ventricular rate did not fall below 80 In the
" Hegoefm l;:eyen days 39 cc more of tncture of digutahs was gven
e nfm‘:l er drop 1n pulse rate The unexplamed resistance 0 the
s T igatalis led to estimation of the patents basal metabolc

15 was plus 54 on one occasion and plus 6% on another

f agz:‘dlac symptoms m hyperthy roidism are conditioned by
ﬂne: physiological disturbances of the crrculation which
cnd 0 mcrease the work of the heart to such an extent that

rdiac enlargement and esentually heart failure may ensue
cr: factors mercasing the work of the heart are the m

ased metabolism necessitating an increased minute vol
tme flow, of blood an mereased blood veloaty and an m
ereased blaod volume and the direct efiect of the thvrod
Steretion on the heart When there 1s pre existng heart dis
€ase cardiac disability develops much more rapidly Con
Bestne fatlure occurs chiefly 1 patients with some form of
Orgamc heart disease The extra load supenimposed by the
trod disturbance overtaxes the heart whose reserve 15
Already wmpaired

Because of the ngh meidence of cardiac disorders m older
People cardiae compheations occur much more frequently m
older indsviduals with lnperkhyroldlsm than 1n the voung
In the earhier stages before senous damage to the heart has
de\eloped the symptoms are those arising from an overtctive
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hert nd an unstable vasomotor mechanism registered by o
hvpersensitive nervous system The patient complas of pal
pitttion pulsabions m the neck head and eprgastrium and
shortness of breath The pulse rate 15 rypid wd 15 hitle
slowed by rest or sleep The heart may or may not be
enlwged Lnlargement is more common i elder ndiniduals
and m those with aunculyr fibrllation The first heart sound
» sharp and snappmg nd m1y smulate the one hewd m
mtral stenosis The electrocardiogr im 15 not charactenstic
The svstohic blood pressure 15 usually eleyated from 10 to 30
mm Hg wd 1s extremely hibde If the diastohe pressure 1
over 95 there 15 1 concomutant essential hy pertension
Aunicutr fibplation occurs durmng the cousse of hyper
thyrowdism 1 about 20 per cent of all cases Its madence 15
mich greater w the older age groups At first it s pam\xsmﬂ
m sts ppearmee The attack may Dist nunutes hours of
davs 1nd between the parovysms the thythm of the heart
1s regular The patient expenences marhed paipitation and
some dyspnea during the attach but charictenstiely 1s not
newly as disabled 1s the patient with aunehr fbnilation
assocrited with mitral stenosis or hypertension In spite of a
ryud ventneular rite he usually watks about with Ittle
cwrdiae dustress and without evidence of congestie hewt
faulure In the course of ime the nregulinty comes of more
and mare frequently and the durition of the wticks s longer,
wnttd frally avricalar fbnilation becomes purmanenth estaly
hshed Even at this time heart fulure occurs only 13
long standing c1ses or when there are compheting cnrdufi‘
lestons Aurcular fibrillaton of hyperthvrordnm is mhed
by ripd ventneular rites Another chirictenstic 1 the 52
sistance of the ventricalar rate to slowing by digrtahs E‘ct['l :
tonafly hrge doses must be given to wehieve thus effect 0
such doses are tolerated without the appetrance of toue
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symptoms This large tolerance for digitalis mv at times have
d-lagnustlc value disclosing on further mvestigation n
oceult case of hyperthyroidism

When hyperthyrodism 15 superrmposed on salvular or
bvpertensive heart disease its recognition 1s shll more difft
alt Tachyeardia out of proportion to the cardiac lesson an
nevplamed annicular fibnllation or loss of weight should
dead the physician to check the patient s basal metabohe rate
The added stran mmposed by the hvperthyroidism may m
such cases give nise to serious cardiic symptoms Patrents
with enlarged hearts may develop heart failare and those
with coronry artenosclerosis may expenence frequent an
gmnal attacks

Treatment —As n the young successful trextment usu lly
calls for operation Older persons resist the idea of operation
and of course they do present a greater operative nish ‘When
ever restoration of health by subtotal thyrodectomy seems
Possible surgical ntervention 1s the treatment of choice If
the patient refuses medical treatment 1s mstituted The pa
tient should be, put to bed and given a high caloric diet He
should be relieved of as manv cares and responsibilibies as
Possible Three to five drops of Lugols solution should be
given once a day Sedatives such as phenobarbital should
Be freely administered If the patient gams weight and if the
Puse rate slows and the basal metabolic rate drops the pa
bent may gradually be allowed more liberties However the
™dine medication and a modified rest cure should be con
tnued for six to twely e months for the arrest of active hyper
Byrodism 15 o slow process and cure 15 rare Exacerbations of
;‘:ﬂp(oms may gceur at any time even dunng careful treat

ent

Thiouracil 15 useful m the treatment of some older per
Sons for whom operation 1s not feasible Thiouracil leads
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to a fall m ovvgen consumption and mn basil metabohe rate
by mhibiting the production of thyrord hormone The ths
roid gland becomes hyperplastic but contans no collod As
2 result of the wWmmstrition of thiourwal the symptoms of
thyroid mtovcation disppear within a few weeks and
mun m abeyance a5 Jong as the drug 15 gnen Thiousact
does not cure. hyperthysoidism for when ats admmstrabion
15 stopped excess hormone 1s 2gasn produced and the ongmal
symptoms recur However hyperthyroism has 1 ¢y chie
course and spontancous remusstons accur It may be possible
to gne the drug until such a spontancous repussion tthes
place It 15 not without danger for a few fatalitics from
agrannlocvtosis have been reported The dosage 1s 02 Gm
o or three times 1 dvy for four weehs then 02 Gm dady
for six months White blaod cell counts should be made
twice 1 wech to detect the earhest evidence of granulopem
If the white cell count drops apprecibly the drag should
be stopped at once Some patients develop a transient rash
or fever This 15 not of serous wport and does not call
for stopping the drug

Subtotal thyrordectomy s the treatment of chowce hecse
1t offers the most frvorable prospect for qmcL wd perma
nent cure An added wdication m patients with adeoomatons
gotter 15 the dwnger with advancmg yews of muhignant
degencration of the gland With meticulow- preoperahe
prepation wd shillful operation the nisk 15 small Prepad
ton for operation consists of bed rest and the wmmstratiod
of 2 hugh calonc diet and 10 drops of Lugols solution three
times a dvy Sedatries should be gnen as needed Preoperd
trne care may take one week or many weehs Most P'“’c‘iis
«an be brought to n optimum eondition Wity 180 WEC .
But operation should never be humed A favarable T"‘P"“u
s evident m a gamn 1 waght and 2 reducton of pulse va
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and basal metabolic rate A drap of metibolic 1ite to phus
w0or below ndicates that 1t ss sife to oper e 1f the patient
does not respond to preoperative tre stment operation should
be postponed In borderlne cases the two stage operation
should be performed 1n order to muntun complete control
The presence of 1 cardine comphcation whether 1t be
sumple enlargement auncultr fibnllation or congestive heart
fadure 15 an mdcation for early operation Only by such ¢
radieal measure can one hope to vert further cardiac dam
2ge and to restore normal cardine function The mdrcation
comes all the more urgent when there is an orgamice heart
lesion such as salvulir disease or coroman artery disease
tompheating the functional crrcubtory distushsce caused
) the hy perthyrovdism Wherens the heart that 1s othervase
sound wyll carry the stress of Gravess disease turhy well for
years before becoming msufficient the alreach damaged
heart gnves way Hyperthnrordism mereases the work of the
heart i much the same manner as does physical exertion
Just as one would not allow 1 patrent with a crippled heart
to engage m frequent or continuous plysical exercise so m
hyperthyrosdism one must reheve the heart of sts wddtronk
ork s quickly as posstble Only operation will wecomphish
this expeditiously and thoroughly In shillfnl hands the oper
ative mortality 15 not grett Lahey reports 1 36 per cent mor
tihty 1n operations on 138 patients with senous cardiac com
Plications of whom 110 had congestive hewt fulure Of 101

disabled "Other operators hve fiad results equally s good

Freopemme preparrhon with compmmd gcture of odime
s camed gut as m 11t cases of hyperthy roudism In the pres
ence of aurealar Bbnflation or heart fawre full doses of
digitahis should be gnven and the fmd wtihe should be
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hnuted These patents usually tolerite large doses of dig
italis without the apperance of tovic symptoms Operation
should be delayed until the mavimum restoration of cirdsae
function hs taken place It 1 midvisable to give qundine
sulfate preoperitively m 1n endeavor to abolish wneukir
fibnllation It 1s dufficult to restore normal sius shythm m
the presence of active hyvperthyrordism Moreover, even if
this result has been achteved recurrence of wmcular fibnlla

tion during or after operition is the rule It 1s wiser to try to
control the heart rate with digatlis In patients with auncu

lar fibrillation and no cardiac enlargement or heart fmlure st
15 unnecessury to gne digitals because the auncular fibnlla

tion eauses them hittle eisculatory embarrassment In the m

jonty of patients with aunculir fbrflation compheating
hyperthyrowdism  there 1s a spontaneous restorytion of nor

mal sinus thythm after subtotal thyrowdectomy If auricular
fibrllation persists for two or three weehs followmg the op

eratton qumidine therapy should be started unless there
marked cardic enlargement

ApEnOMATOUS GOITER

Adenomatous gatters that have existed for decades without
symptoms are seen from tume to time m paticnts over 502375
of age They may by pressure  ause NTowing of the
tracher Breathmng becomes wheezing and cven strdalous
Inspiration and expirtion are prolonged Bronchi] sfecto?
commonly develops This process leads to mcreased bl
pressure m the pulmonary artery nnd stram on the nght ver
tricle Adenomtous gotters my undergo mahgnant chagé
or they may gne nse to svaptoms of hyperthyrosdism :
view of the potential troubles that may be caused by thes
adenomatous garters 3t 15 wasest to remose them befor® e
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§uense to symptoms and while the operitre rish 18 minimal
Iany of the af, 1oned plications occur operation
510 longer a matter of choice 1t becomes a necessity 1Te
$pectave of the condition of the patient

My<EDEMS

Spontaneous myxedema occurs chiefly after middle age
961 not common It 1s charactenzed externally by gam
veight a pasty complevion with puffiness of the face thick
€nng of the skan and loss of hair The thvroid gland usually
510t palpable The patient 15 sluggish lus mental reactions
may be dulled he complains of bemg cold and does not
blerate exposure to mclement weather The pulse rite 15
slow Tn long standing cases there 1s cardiac enlargement and
heart faslure may develop The elect diogram then shows
low voltage of the QRS and T waves Arteniosclerosis and

‘pertension are not uncommon accompamments of myx
edema

Diagnos:s rests on the discovers of a basal metabolic rate
between mimus 3% and minus 40 The blood cholesterol con
tent 15 characteristically elevated to between 300 and 400 mg
Per100 ce Basal metabolic rates ranging between minus 15
and minys 95 do not Justify the diagnosis of mvxedema unless
there are charactenstic svmptoms and high blood cholesterol
Bgures Such lesser depressions of basal metabolism are com
monly ohsery ed with undernutntion and m thin astheme per
Sons who complain of a great vanety of vague symptoms
Thev do not indicate a primary diminished thyroid activity
The reduced metabohism 15 a reficction of the same constitu
tonal disorder that gives nise to the patient s symptoms Thy
roid medication gives such patients httle relief

e svmptoms of myxedem cn be abolished by admin
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sstration of desiceated thvrord Dosage must be cuttious wd
the patient should be kept under close obsers ation dunng the
early stages of therapy Coronary irtenosclerosis and mvo
cardial damage occur so commonly i myxedema that 2 too
hasty whipping up of the mctabolsm may overtax the heart
and quckly mduce hewrt fadure frequent anginal attacks or
graver coronary snsufficiency Tt ss well to start wath 1 gr of
destecated thyroud once a dav Thus shonld be continued for
one or two weeks If there are no untoward symptoms the
dose may be doubled for the next weeh or two In the course
of the followmg weehks further mcreases in dosage up to 2
maximum of 5 gr a dav are permissible The mawmtenance
dase 15 the smallest dose that will muntan a normal mets

bole rate and gue rehef from symptoms If cardiac symp

toms amse duning the course of medication with desiceated
thyroid, the drug should be stopped until the symptoms sub

side It should be recommenced wath half the presous dos

age and the patient should be watched closely At times pre

longed trentment with small doses of desiceated thyroid
eventually relieves the myvedem itous state and restores the
metabolism to normal More often cardiac symptoms ans¢
when the basal metabolic rate reaches a level of from munus
20 to munus 25 In such eases it may be impossible and wd

visable to attempt completely to abolish the mvredematous
state Just enough destccated thyrod should be grven to rt]“
hieve the patent of the gravest symptoms Only by such
measures can senous ewdsac compheations be waded

Canenvova oF THE Tinrow

1n diffuse tovic
¢ of noduhr of
o desclopm @

Carcinoma of the thyrod rirely develops
goters It 35 encountered 1 4 to 7 per ccn
adenomatous glands and 1s (apcuaﬂ\ prone
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sohtary adenoma Like, other thvroid disorders 1t 15 more
comman in women 80 per cent of pitients bemng female It
veeurs at all ages from childhood on but the average age 1
Myears An enlarged thyroid or a mass n the gland wte
dates the dewelopment of carcinoma by seven years on the
“erage The two common forms are adenocarcinoma
which the tumor growth takes the form of the thyroid follicles
which may contain colloid even in distant metastases or of
papillary adenocarcinoma The growth may be locally n
‘asive break through the capsule of the glnd mvade the
emns and by pressure on the trachex and esophagus ciuse
d‘SP’“’fl and dysphagin There 15 local extension to the cer
vl lymph nodes Metastasis through the blood stream
Shich may, geeur when the primary lesion 15 still minimal m
size localizes most commonly 1n the lungs and m the bones

Diagnosss 15 difficult and 80 per cent of cancers of the

vroid are first recogmized by pathological examnation of 2
gland that has been removed for other reasons A recently
ETOWIng struma that 1s very hard and that 1s ficed to the sur
mundmg tissues and does not ascend mn the neck when the
Patient swallow s should suggest mahignaney The basal meta

lic rate 1 usually normal Hy perthyroidism 1s not seen with
malignant tumors of the thyroid gland Hyvpothyrardism n
& case suspected of mahgnncy sugge sts that the lesion 1s due
tather to chroni¢ thyroiditis so called Riedel s struma

Once the diagnosis has been made operative remov alisin
lcated even if a few metastases are demonstrable 1 the
"Ings or bones Operation should be followed by radiother
2P) to the neck and to the metastases If operation 1s 1m
Possible raidiotherapy should be carned out It 1s effective
thuefly 1n the cnse of papillary tumors

ve year suryivals are reported m 80 per cent of cases m

which the dingnosis was first made by pathologieal study of‘
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the gland 1 40 per cent of those first diignosed 1t operation
and 1m 20 per cent of those diagnosed before operation These
figures ndicate the advisabity of removing all nodular
goiters without too much delay



Chapter Eighteen

DISORDERS OF THL BLOOP

THERE are no distinctive changes m the blood preture, that
come vuth aging Persons over the age of 60 have some-
what lower values for hemoglobm and red blood cells than
do those of younger ages As s the case throughont bife the
figures for women are lower than those for men There 1§
10 charactensstic alteration of the number and selatne pro
portions of the whate blood cells with adsanang years The
tatal blood + olume and plasma volume tend to dimmsh with
adhancing ape and more so m men than 1n women’

SECOVDARY ANEMIA

Secondary anema 15 due to wont debcrency m the body
This may result from massive of slow msidious loss of blood
or from deficient mngestion ar absorption of aron Old people
often extubit idsosyncrasies of diet and may subsist largely on
starchy foods and mmlk which contain very Titthe aron Lack of
teeth or digestine disturbances that snterfere with digestion
or absorption of food may contnbute to hrmtation of food 1n
take In tune an 1ron deficiency sesults mamfested by a sec
undm’) anema 1t 1s a common accumplmment of many
-2

1Gheon J C and E ans W A Yo Clincal Stud es of Blsnd Volume *
Clin In estigation 16 817 1957
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chronic diseases Massive hemorrhage m older persons results
most often from nosebleed 1 the presence of essentrt] I per
tension or from hemorrhige from a peptic nlcer Slow e
peated or persistent hemorrhage 1s wssociited most common
B with blecding hemorrhosds The anemia observed m
patients with diphrigmtic hema is caused by weeping of
blood from the congested smprisoned gastric mucost Gastrie
whlothydrir which 1 so common m the wed my con
trsbute to the development of wemn by mhmg more ditf
cult the absorption of won

In everv case of secondary ‘memn the physician should
fust try to ascertam its cwse nd m partscular rule out
the prescuce of 2 neophism especialiy of the gastro mtestial
trict and chronte nephuitis with hidney insufficieney Esti
mition of the scimentation rate of the red blood cells 1 1
wseful ud w ruling out malignaney  The symptoms of sec
ondary anemi depend on its degree In the milder cises the
patient complaws of weakness and because so commony the
cause 15 dietars he mwy hwe other symptoms of detws
wsufficienctes If the hemoglobn drops below 60 per cunt
svmptoms of dyspnea palpitation ready fatsgue d possibly
edem appew If there 15 an accompuying heut alment
with reduction of cardiac resere, these signs become more
promment

The diagnosis rests on eximsn tion of the blood which re
veals Jowcning of both homoglobm and red cells with 1 Tow
color mdex The red cclls are small or of norml size The
color of the shin of older patients 1s very deceptne and
often 1 prtrent whase blood count 15 normal appes to b
anemic Treatment myeles control of am blecdmg that
m1y eust the provision of an adequnte w off balanced dict
and the admmmstration of sron This » best gieen 1 l‘ e
form of ferrous sulfate or carbonate 3 gr three times 3 63
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Ingestion of ron often mduces constipation so that it myy
be necessary to gne cathartics to keep the bowels open
Lner extract 15 of no benefit m secondary anemin If the
Ppatient re sponds poorl\ to won one or more transfusions
my be needed

Hirercuroanic (PERNICIOUS) ANEMIA

Pernicious anemua 15 encountered chiefly between the ages
of 40 and 70 About 60 per cent of cises occur after age
50 and 30 per cent after 1ge 60 The maximum number of
cases are between the ages of 50 and 60 Since pernicious
anemsa 15 caused by the absence of the trmsic frctor se
creted by the stomach and since the loss of such a secretian
Just as the loss of hydrochloric actd mv be expected to he
<ome more frequent with the years the ge meidence 1s quite
understandable When one allows for the lesser number of
Persons Ly ing at the Tugher age groups 1t 1s evident that the
actual age speaific meidence of pernicious memia mncreses
with the years

The svmptomatology of permicious anemia in the elderly
does not duffer fiom the usual picture described m the text
books of medicine and 1t need not be eliborited n detml
m this volume Charactenstic are the hyperchromic meero
Gtic anerma watn a high color mdex and accompanying
leukopema the elevated 1cterus mndex the absence of free
Mdrochlone acid 1 the stomach even after the mjection of
histamune the sore tongue with atrophied mucous membrane
Mumbness and tmghng of the extremities with signs of com
bined sclerosis of the spml cord Loss of vibratory sense
when tested wath the tunmg fork 15 the earhest neurological
sign

gCernm specnil problems arise with the diagnosis of pei’

-
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mewous anemit in older porsons The cluseal picture may
sunulate cancer of the stomach As a rule the blood preture
shovang a mcrocytic mstead of 4 microcytic anemia leads
to the correct dragnosss Patients with cancer of the stomach
and marked ancmia usually have lost much weight, an ab
domint] mass may be ppible and there 15 blood 1 the stool
The 1cterus ndex 1s not elevated The sedimentation rate
of the red blood cells 15 of no ad i dragnosis T have seen
a number of patients with permicious anemia m whom the
sedimentation rate was very ripid, and became normal when
a remission was mduced In every case of unexplamed ane
mia reentgen exumnation of the stomnch should be under
tahen The occurrence of permscious nemip and carcmoma
of the stomach m the same patient 15 so frequent as o sug
gest some basie rlationship between the two diseases Au
topsy studies show an merdence of 123 per cent of gastne
cmeer m patients with permcious anerma Rigler and s
associates I routine roentgen studies of 211 patuents with
permcrous wnemts discovered 8 per cent with curcwmomas an
7 per cent wth bemgn polyps of the stomach Such polyps
are often precursors of carcinoma The comerdence 1s 5o great
that 1t would seem wie to subject patients with permcious
anemit to wmual roentgen studies of therr stomachs and 1o
be on the watch for digestive disturbances that 2y signalize
the development of 1 gastnc neaplism Currhosis of the
Iiser may gne nse to 2 hy perchromie macrocy ie wemid
that may be confused with pernicious anemua In these cases
the currhasis 1s 1pt to be far advanced The history of the cuscl,
marked spknomegah posstbly ascites and the discovery ¢
esophageal v wices serve to dufferentiate the two condmon:
Older patients commonly have corenany artertal disease;

————— ]
Togler L. C ot ol “Pemucious Anema and the Eurly Diagnosss
Tumors of the Stamach § A AL A 125 426 June § 1962
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and the unpaired heart muscle does not stand up under the
sesere prolonged anenua Conscquently angina pectons may
be a leading symptom With further mvocardial damnge
‘ongestive heart fulure may supervene This picture was
YeNY common m the days before liver therapy was ntro
daced but 15 rare today The cardiac symptoms yicld when
the anemya 1 corrected
Treatment —Thys centers on gnvng cnough liver extrict
frestore the blaod count to normal md to mamtan 1t there
wing the anermic stage 1t 15 best to give the hver extract
amuscularly at first 15 USP umits every two or three
S When the hemoglobin and red blood cell count ap
Proach normal the mtervals between mjections can be
lengthened tq 4 weekh The mamtenance dose vanes with
€rent patients 15 umits every one two or three weehs 1s
usually required If preferred oral preparations can be given
aly nstead Tn the presence of neurological symptoms
freatment should be particululy intensive and there must
o relaxation when a remission has set in

PoLycyrHEMIA VERA

True polycythemia occurs chuefly after age 50 Its cause
S unknown Tt 15 characterized by a great mereise m the
hemoglobm 1 the blood and m the number of red cells

¢ hemcglobm figures may reach 125 to 150 per cent and
the red cells may number from 7 000 000 to 10 000 000 The
blood volume 1s mcreased This serves to distinguish 1t from
Secondary polycytherma 1 which the volume of blood s
tnaltered ‘The number of white blood cells too 15 elevated
to between 15 000 and 20 000 cells nd there 15 a relative 1
Crease 1n the poly morphonuclear leuhocytes

The disease comes on mstdiously wnd the patient complams
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cluefly of cerebral symptoms —headache or fullness of the
head vertigo lssitude nd rrmtability He appears plethone
and of a dushy red color particularly i the face As 1 rule
the spleen and Iver are enlarged Hemorrhages often oceur
Thus there may be epistaxis menorrhagia or even massive
mntestmal bleeding I have seen a pitient 1n whom the bleed
ng suggested a peptic ulcer The roentgen picture of the
chest reveals mereased vascular markings of the Jungs and
at imes cuitous disciete sharply outlined circular shadows
that may represcnt thrombosed pulmonary vemns The conrse
of the diseasc runs from 5 to 10 years It 15 characterzed
by a great tendency to venous and artenal thromboses
Thrombosis may occur m any ven or artery The most
common sttes are m the cerebral and coronarv arterses and
the arteries of the legs Coronary thrombosis nd cercbral
vascular aceidents are the usual causes of disability and
death At tumes after many years the blood picture changes
to that of aplastic anema or of leukerma and the patient
dies from anemz and exhaustion of his bone marrow

The best treatment 15 repeated phlebotomy pL!fOme‘I
with sufficient frequency to muntam the blood count at
approximately norm il figures Acetylphenylhydrazme 2 he
molytic poison reduces the red blood cell count but 1s Dittle
used today because of the dunger of exeess hemolysis Radio
therapy to the long bones nd spleen 15 often eneficial The
diet should be poor 1 1ron i

Secondary polycythemu 1s encountered most often wath
advanced pulmonars emphysema In this condition tod
phlebotoms 1s helpful

LEUKEMIA
the frequenct of

There 15 some variance m the figures of h ol that the

the leukemras at different ages It 15 usud
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acute kukemas as well as chronie myelogenous leukerma
ae ufrequent m older ndwviduals All authors agree that
ehranic lymphatie leukemin occurs chuefly after age 50 In
aseries of 143 cases * however one half of the subjects with
both the acute and chronic my elogenons leukermas were over
9 and 40 per cent of those with acute lymphatic leukermia
34 88 per cent of those with chromic Tymphatic leukemia
Bereover 50 Monocy tic lenkemia too 1s most common after
the fifth decade All forms of leuketma but particularly the
chrome lymphatic form are more common 1w mles than
n females

Levkemias 1 elderly persons do not differ from those 1
the young Anermia loss of weight enlargement of the lymph
todes Liver and spleen are the charactenstic features of the
chrome forms of the disorder The basal metabolic rate 1s
elevated The prognosis for all leuhermas 1s poor Patients
With chrone forms particularly hymphatic leukemia muy
Sunve many vears although the average duration 15 from

Tee to four years Treatment 15 unsatisfactory Fowlers
solution given to the pomt of tolerance seems to benefit
Some patients with chrome myelogenous leukemia Isaacs
Tecommends the employment of radiotherapy only when
there 1 progressive anerma or when there are marked ner
VOusness weight loss tachycardia sweatmg and sleepless
ness It may be useful in reducing the size of a very large
and heavy spleen Repeated transfusions are of benefit when
there 15 anema

AcQuirep HEMOLYTIC JAUNDICE

Hemol}hc yumdice mav have its onset after the age of
TRhbaam J D and Prees F S Levkema  Arch Tnt Med
7777 June 1918
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50 1t has been observed 1n the eighth decade * In such cases
there 1s no family history or previous dicition of the dis
order There 15 rapid development of hemoly tic anemia with
weakness palpitation dyspnea pallor and jaundice The
spleen and Iiver are enlarged In some cases there 1s mncretsed
fragility of the red blood cells m hypotonic salt solutions
together with spherocytosis Splenectomy may lead to 1m
provement and may mdeed be life saving It 15 particularly
effective 1 patients wath mcreased erythrocyte fragihty

— ytic
4James D F and Eans L R Splenectomy for Am‘:,"'d;gmb ’
Jaundice m the Aged ” New England J Mcd 233 143 Aug 21



Chaptcr Nineteen

DISEASIS OF THE EYES

THE EYES mansfest many signs of aging The orbital fat
becomes absorbed so that the eye smks deep nto 1ts socket
The eyelids lose thesr tomcaty so that eventually the upper
may dro‘)P and the lower hd may be everted The sclera
thes on o vellowish color as a result of fatty changes The
calor of the wns fades and the pupl becomes small and less
mobile The arcus senths the circular Lpord nfiltration at the
ércumfcrence of the cornea may oceur among ounger per
5008 but becomes ncreasingly frequent with advancing
years Its ineidence at different ages 1s shown m Table 7*

TABLE 7 INCIDENCE OT ARCUS SENILIS
Arssy
Ae AL ¥ =
8¢ 55 ]
45; 100 10
50-59 are 150
6063 7o 300
T0-T9 730 1o
With age 1 £ visual tewity This 15 shown m all
comes loss of visu:
8 the visual fields be

of the physiologieal functions of the eye
€ome smaller and the power of accommodation 1s lessened
Old People requure grenter tensity of hight for close vision
TBows J P Ascus Sembs and Astenosclerosis™ 3 Mt S Iosp
1999 May June 1945
427
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and thus should have stronger Wlummation for reding or
other sunilir use of their eves They sec Tess well m the dul
The steady dechne m the capiaty for dark adaptation that
comes with 1ging 1s due to the progressne decreise m the
size of the pupil® There 1s 1 lessened abihty to match cofors
after age 65 ° The lens grows less and less clrstic and calls for
ever greter wccommodative cfforts on the part of the patient
When such rccommodation e no Jonger be made the con
ditton of preshyopir develops the pitient cannat focus on
neirby objcets ennat read and needs wlisscs for near vision
He has no difficults with far vision Bernstem hes demen
strated 1 defimte correltion between the 1ge of onset of
preshiopn wnd longevity On the nerage those who develop
preshyopny ewly die at vounger ges than those m whom
presby opi1 deselops tate m life wd these ¢ uly preshyopses
tend to dic of irteroscleratic heart dusease * The so erlled
sceond sight 1 condstron 1 which = person who has requred
glisses for near vision ¢ do withont them m Jate bfe s
due to m mcreasing shillowncess of the antenor chamber of
the ©y¢ wd sncreased refractive power of the nucleus of
the lens

Blephantis and conjunchivitis e common 1n older persons
The pilpebral conunctiv hecomes congested and red Cl!I
creous conerctions consisting of dead ¢ pithelitl cells
hardened mucus my form m the serous glads of the con
Junctin t

Some of these scmle changes i the cyve require treatn

Robertson G W and Yudhin } Fifect «f Age wpon Pack Ado tatim
J Physu! 1031 June 3911

3Smuth 11 € “Age Diffescnces i Color Discrmmnatim ™ ] Cen M
chal 29 191 1913 e from Long RY €
ng%?ﬁ“ﬁl'ﬂ o e A Opi . 51578 ~ov D¢
1843

pest
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When the upper Iid droops enough to mterfere with vision
and when eversion of the lower lid leads to te g, and con
Jenchivitss these deformuties can be corrected by sumple
Plastic operations Calcareous concretions of the conjunctis 1
should be remoy ed Presbvopia calls for the prescription of
glasses for near vision The strength of the glasses should be
determed not alone by the degree of impurment of ac
commodative power but nlso by the chief occupation of the
Patient Thus a person who reads and writes 1 good deal
should have an adyustment that will allow for nearer vision
than 2 musician an artist ora typist At times itis w ell to pro
vide an mtermediate parr of glasses that afford easier vision
at card plaving or at some other actnty that calls for less
tlose apphcation

Disease conditions that lead to fahing vision of the 1ging
Person are primanly vascular chinges of the fundus central
Macular semle degeneration catirict and simple nonmflim
Matory glancomn

Yascular changes of the fundus charicterstic of the aged
are due tg simple retinal artertosclerosis and are unrelated to
artenial by pertension The irtenes of the eyegrounds become
tortuous ‘and there m1y be degeneratir e lesions n the retinn
HEle‘rhages occur but e infrequent The moie strihing
Picture of narrowed arteries edema exudites hemorrhages
and scars are associated wath artenal hvpertension nd do
Tot differ from sumilar vascular lesions at vounger ages Senile
degeneration of the macula 15 probbly alsa of viscular
ongim The condition 15 bilateral Central vision becomes im
pared and when the process 1s complete there 15 1 central
blind spot Treatment 1s of no aval

Cataract 15 the chief cause of blindness after the 1ge of 65
Although catarnct formation s closely relited to agmng of the
kns hereditary factors play a role in some cases Cataracts
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may appetr i sibhings when they reach the same age Nu
clear chwges with some hazness of the lens and munor
opacities may be found m over 90 per cent of persons past
the age of 83 Many of these small opacities do not progyess
to full cataract formation The fater m hife that opacities of the
lens appear the less hlely are they to cause loss of vision
A cataract that begins after the age of 60 15 far Jess apt to
mature than one that begins one or two decades earher If
cataract oceurs m only one eye the patient may be unaware
of 1t for the good eve takes on the task of both But gr-xduan)
there develops some interference with vision When an early
cataract 15 centrally placed the patient s near vision may 10
prove for a time  because of the mereased refractne power
of the denser lens But distant vision 15 impaured and brght
objects may appear blurred or donble With 2 central opacaty,
the patient sees better m dull hght which allows the pupi
to dilate permuttng hght to pass through the penpheral
parts of the lens In the cise of peripheral opacihies \ision
15 better 1n 1 bright hght for the central part of the lens 13
clear and the contracted pupnl shuts out the distorted 1mages
that anse by hight passing through the penpheral opaaities
The thought of catwract with possible resultant blmdness
strikes terror into the hearts of most persons Therefore when
a cataract 15 discovered the physician should tahe great pains
to explaun the full situation to the patient He must mad
clear thnt most cataracts mature very slowly that for }"“és
the patient may preserse satisfactory vision and that 5f bhin
ness finally comes on 1t cin wsually be rehered by °P"mm;"c
The patients vision can be mded i vanons Ways In ;l’
cse of central eataract if there 1s no glucoma the mstt ‘:
tion 1n each ey e every morming of a drop of 1 pet cent homd i
Jate the pups
ropm and 5 per cent ephedrine solution will di e
sufficiently to improsve vision Reading 1 frcilitated by
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use of a rubber sheet abont half the size of the page of a
book This contruns o sit41n long and % m wide Itis placed
on the page of reading matter so that one Iine of type shows
through the sht Thus device mrkes rending caster because 1t
lessens the amount of Light reflected from the white page and
%0 lessens pupillary contraction and ¢hmmates the blurred
mages of penpheral vision When the cataract finally be
{omes mature 1t should be extracted Before operation the
surgeon should make sure that retmal function 15 still mtact
© pupil should react to light and the paticnt should per
teve hght
The charactensstic glaucoma of the aged 1s simple non
mﬁammatory glaucoma 1t has 2 familial occurrence gives
nse to httle pain pursues an nsidious course and may result
I setwous permanent mparrment of vision before 1t 1, recog
Mized The patient compl uns of accasional shght blurring of
si0m commonly more marked 1n one eye When m a dim
bght or when emotionally upset he may expemence some
Pamm the eyes after visitmg a motion picture performance
bus €yes may feel stramed or uncomfortable There 15 some
mpairment of vision and the patient has his glasses changed
fre‘l‘lenl]y without relief These symptoms progress very
slowly Only when the condition 1s far advanced does the pa
tient notyce halos or rambow effects about lights Examina
Yon may rey eal few physical signs The 1ntra ocular tension 18
not Sontnuously or greatly elevated 1t 15 apt to be hagher m
the late afternoon or when the patient is under stran The
ardness of the eyeballs should be gaged by pilpation with
the fingers and careful measurements with the tonometer
should be made The pupils may be unequnl and may react
Slugglshly to hight Central vision for reading 15 at first pre
served but careful exammation reveals subnormal vision 1n
one or hoth eyes with wrregulr contraction of the perrpheral
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field of vision Cupping of the optic dish observed through
the ophthalmoscope 15 a lnte phenomenon All too often the
diagnosis 15 overlooked until 1t 15 too late and complete
blindness results This error 15 especially common when cata
ract and glaucoma ocenr simultaneously The falhing vision
1s ascribed to the cataract and the glaucoma 1s allowed to
progress Fnally when the cataract 1s ripe operation does
not restore the vision that has been completely destroyed by
the glaucoma Aging persons should have their eves cheched
yearly and every exammation must mnclude measurement of
the pressure of the eyeball The treatment of glaucoma
should be m the hands of a shilled ophthalmologist He will
determme whether conservative treatment with miotics or
operation 15 indicated

Acute glaucoma oceurs chiefly between the ages of 45 and
63 It has no distinctive charactenistics when 1t appears
aging persons



Chapter Twenty

DISEASES OF THE ShIN

THE SKIN of the aging person loses 1ts elasticity and be
comes wrmkled The epidermis especially the malpighian
2yer becomes thin the basal layer 15 pigmented the papillae
are fattened and the elastic fibers nd the subcutaneous fat
sappear  Gradual atrophy of the sweat and sebaceous
glands Jeads to dryness and roughness of texture Eventually
“hen the shin grows very thin 1t becomes smooth and glossv
Seborrhele Leratoses appear particularly on the trunk and
face They re shightly elevated greasy flat yellowish brown
to black, plaques and may be numerous Thev have no climical
Stgmficance aud can be ignored Excessive bathing and the
ase of strong soaps remove the scanty fat supply of the \ging
Ka merease 1ts dryness and lessen 1ts resistance to external
"Mants An emolhent such s cocoa butter or an omtment
made of equal parts of lanolm and petrolatum often gives
rchief when the shin 1s very drv
O‘“Ymg of the hair and baldness are accepted by the laity
a evidences of agmg Yet there is great vanability n the age
at winch these phenomena appenr Hereditiry nfluences
Play a strong role The average nge at which gray huurs first
Appear 15 342 = §6 years for white men and 439 = 103
Years for Negrro men In general however hght h ur becomes
gray Inter i life than does dark harr While the hair of the

433
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scalp thins, the hair of the nose ears and ¢yebrows increases
m amount and becomes thick and bristle ke In women hair
appears on the upper Itp and on the chin

Senile keratoses are small elevated hornv growths covered
with scales that appear on the exposed parts of the shin
These heratoses may undergo carcinomatous metaplasia—
particularly 1f they occur at a site that 15 constantly wntated
by clothing Such growths should be removed preferably by
radiation therapy They tend to recur and often new ones
form
Leukoplahia of the mouth occurs as white thichened
patches on the mucous membrane of the cheeks or of the
tongue 1t may result from syphilis from excessive smoking or
chewing of tobacco or from mperfect teeth Leuhoplahi
commonly forms the mdus for the development of cancer
Pipe smokers may develop cancer at the tip of the tongue
Those who chew tobacco are apt to develop a lesion ot the
mnner aspect of the cheek where the quid 15 held Ragged
stumps of teeth or poorly aligned Iites mav produce suffi
clent smitation of the mucous membrane to induce leuho
plakia or cancer In the presence of leuhoplibta smohing
must be stopped completely The teeth should be putin good
condition In old people the physician <hould pay strict at
tention to the hygiene of the mouth for neglect on the part
of the patient 15 common

Basal cell epitheloma or rodent ulcer 1
the aged The average age at onset 15 give
15 a slow growing lesion that begims most often on the face
above the level of the nostrls as a warty growth that ulees
ates It remawns superficral and for a long tume docs not P"”Sl
trate decper than the superficial fascia Gradually the 8’;;; 2
extends at the periphery and the center ulcerates and lS]l s
wath granulation tissue The edges of the uleer are ratste a

s not confined to
n as 45 years It
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rodular Ultimately 3t may 1 de and erode deeper tissues
and neglected cases are seen m which the eye ear or nose has
1 destroyed or the mawllan sinus imaded The lvmph
nodes are never mvohed Earh diagnosis is essential and
every suspictous lesion must be subjected to biopsy  With
fuodern methods of radiotherapy fully 98 per cent of these
growths can be cured by the use of appropriate technics
Squamous cell epithelioma has its highest meidence m the
seventh decade and usually anses from senile keratoses It s
2true malg nant neoplasm whnch grows rapidly and metasta
szes The base of the lesion 15 mfiltrated ulceration and
bleeding are the rule Every such lesion of the shan should be
rgarded with suspicion, and a section yemoved for biopsv
whenever there s the shightest doubt Early epithchiomas can
Wsually be cured by radium or roentgen therapy but treat
ment must be mdidualized In some cases excision or clec
trocautery and s others curetting and the application of
causties follow ed by radiotherapy are the methods of choiwce
Senule pruntus 1s one of the most distressing and stubbom
condstions encountered m the aged It should not be assumed
that itching of the shinan every elderly person1s due to semle
changes 1t 15 always essential to rule out such causes 4$
Pediculosis scabres eczema diabetes Hodghn's disease and
2zatemia When no defimte cause, can be determmed when
the shin 15 dry thm and atrophic when the condition 15 g
gravated by cold and by frequent bathing one may assume
that one 15 dealing with true semle prumtus Treatment m
the past has consisted largely of the application of soothing
¢molhents or calamine lotion possibly with the addimon
of some phenol Recent obsersations mmdicate that treatment
with the sex hormones may give complete reliet from senile
Pruntus Women are given wjections of 1 mg estradsol di
Propronate and men 25 mg of testosterone propionite about
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very fne days untl the symptoms awe controlled If the
mjections are stopped the symptoms will return m a few
weehs so that treatment must be continued indefimtely, but
the mjections can be spaced at longer mtervals Some pa
nients require mgher dosage some less In each case the
optimum dose must be determmed by actul chmel tnal

YVaricose Viins anp Urcers oF THE LEGS

Varicose vens and their sequelie may first appearn youth
They oceur most frequently m early mddle hie 1f untrcated
they cause mereasmg disability and m older patints they
are often responsible for chrome eczema mifection and uleer
ation of the legs Vartcase dilatation of the leg veins may be
a primary condition or 1t mav represent a collateral carenks
tion secondary to phlebitis and occlusion of the deep vems of
the leg The cause of the development of primary varicosities
15 not understood There »s 2 marhed hereditary factor, for
a famhl edence of varico e vems 1s found m over one
half of all cases Absence or mcompetence of the valves m
the perforating vems of the syphenous systems prohably rep
resents the underlymg defect Occupations that compel
standing for many hours pregnancy nd abdommal tumors
myy contnbute to the venous stasis and aecclerate 1h¢
process

In well marked cases the mternal saphenous vetns mm%
out 1s thick cords extending down the thighs In the pﬂthl
space nd 1n the leg are large bunches of tortuous dnhtt‘;
vens In milder cases only small superficial vems are di Jll‘c
as spider bursts or only 7 few of the vans of the legs ‘"[
dilated When the vancosities are secondary to OCCI”‘"’“)"C
the deep vens anastomotic channels to diltcd vens on B
abdomen and trunk re usually visible
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The patient compluns of hemines o
Intme cdem 1 of the legs appears Tha '
ad subeatancous tissues suffers 1s a re- .
mparment of blood flow nd the sk, R
od ndurated As - result of repetted sy, 2 v v
thages and diapedesis of red blood cells 41, .
ton of the shyn dey elops Often there s pruny
2by the patient further truumatizes the o, .
Pedhinis common and 15 often made worsc 1 Yo
festion of the feet Ticzematous cruptions cosng,, R
Finally the tissues break down and ulcers of th
These wlcers are very persistent and heal with qyf,  ~.
Treatment ~\When there 18 much cezema and [
s must be brought under control before th Mg,
sehhes are treated The patient 1s put to bed and (e %
Vated 1f there, 15 extensive weeping ec7¢mt Wit dry i,
apphed Tave per eent lcoholie solution of gntin gy,
2pplied to the uleers and to wreas fected by funguy 4
infection subsides and the shin becomes dry the logg
Posed to the e Ultraviolet radintion may e Ticlpfy)
When the leg 15 1n optumum condition the veingly g,
tbliterated When the phichectasts 15 not cxttmshe,
tiewlarly when the nternal saphenots veiu ts i e,
jcction of the vens with a selcrosing s;“““‘,’“ g
actory results This s 1 surgnerl procedure 7y P
thuate an 2 5 or 10 per ccnt solution s favare %” Yo p
tors Occasionally allergic rerctions to thisdy ” u!’
Cuntered Other opertors st (luhﬂm }I\(]y " anf
uiethane Yf there are marked incompt l’vnu, phn
05 femornl valve and dilatation of lh:; l;'i‘// b e
‘e anjection alone will not he \u(uis W wyl
tion of this v ein at the saphienoft ;m\l‘:l frine s
ned out after first estabbisling ¥ ll; e T

.
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vems The superficial veins are then injected Treatment care
fully carried out 15 successful in the majonty of cases There
may be recurrences due to recanahzation of the mduced
thrombz or to marked mcompetence of some of the commun

cating vems between the deep and superficial venous sy stems
At times ulcers donothealand have tobe excised the exposed
area bemg covered by shin grafts Varcose vems that anse
as compensatory channels as a result of thromboss of the
deep vems of the leg should not be obliterated If they cause
distress the patient should wear bandages or elastic stock

ngs



Chapter Tuwenty Onc

DISEASES OF THL NERVOUS SYSTEM

IN ADVANCED age the bram undergoes miolution There
bas boen much contro ersy just as there has beenn the field
ok arteniosclerasts as to whether these changes represent the
“ging process as such or whether they are the result of the
Snumerable s aseular and tovc msults to which the bram has
b en subject dunng the lang vears of Lf¢ * There 15 great
vamability m the occurrence of semle changes m the bram
Anatome study of the brams of some persons who have died
1 the minth decade has resealed remarkably few changes
these were mdividuals who had retamed ther full mental
facultres up to therr death In general the aged bram 15
shrunken and firm 1ts surface 1o wemkled ts fissures wide 1ts
ventricles dilated The process s especially marked m the
frontal Iobes The grav matter of the cortex may have a
Worm eaten appearance Manv of the nerve cells are atro
phied and there 1s an mcrease of intracellulir pigment The
ferve fibers are dummished mn numbers There 1s an mcrease
m the corpora amjylacea There may be many small foca of
softenmg The so ealled semle plagues dense circular aress
with an amorphous center especially studsed by Alzheimer
and by Sunchowics are interpreted by many as charactenstic
TiTimey, P Agng of the Human Bram  Bull New York Acad Med
41195 1928
439
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of semle mvolution of the bram In normal persons they do
not occur before the 1ge of 75 or 80 and then are few m
number After the ninetieth year they are always found In
persons who die at earlier ages with senile dementia these
plaques are present mn great numbers and they are particn
larly numerous m precocious semle dementia (Alzheimers
disease)

Old age brings with 1t a general dulling of the senses
Vision becomes dim, hearmg less acute the senses of tiste
and smell less discerning The taste buds 1n the arcumvallate
papiilae become fewer with the years especially after age
752 The number of fibers m the olfactory nerves decreases
progresstvely throughout Iife® Responses to pam and to
touch are less marked With every decade there is 2 shght
dumunution m the vibratory sensibility of the lower extrem
1ties Ims becomes marhed after age 50 and i many older
persons vibratory sensibility of the legs 15 absent This change
1s believed to be due to vascular lesions mn the postersor col
umns of the spinal cord * Motor disturbances reflect lesions of
the extrapyramidal tracts The body tends to assume atti
tudes of flevion 3 The head and neck. are bent forward nd the
elbows wrists hips and knees assume the posiion of semt
flexion  Rigidity of the limbs mav develop There 15 2
diminution of muscular movement what may be called a
poverty and slowness of mosement with 2 tendency to pro
longed immobihty The <emle gut with the legs apart
giving a widened base to the body the body and legs some

z Relations of Taste
B o e e i Sn” At
Rec 649 1935 \an

SSmith C G “Age Incidence of Atraphy of Olfactory Nerves 2
T e :’17 ot ot Ago an Vibratory Sensibibty Arch St
“ gg:?;ﬁeyzqf““h{?ﬁglogy of Ol Age " Lancet 11119 May 81 1931
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W

th!:; S:;‘;d :‘;:ld ‘gelskcps shartened 15 the direct result of
foenty adgancr:é al changes When these changes are suf

selldosdloned “thP\ m lewd to a propulsive gait When
‘e of ped all of these phenomena give the typical pic

T of parkunsonism

“’l\r:Th(:s}; “"3 c:mmon Thev are rapid and fine and m

They are e‘:&" the fower jaw the hands and the forearms

durny o r.gsf rated by emotion and fatgue and abolished
g1 dl; TEP imple senile tremor 15 not assocated wath
it ¢ reflexes may be dimmmished and the knee and

¢ ferhs ate often absent

CM:X‘:‘J“ common neurological disorders of the aged are
been d y artenosclerosts of the cerebral artenes These have
gy m:Cl;SSed under the section on arteriosclerosss They
doncal mifest themselyes as frank hemiplegaas or give the
cerchy 1I’lCh.lre of multiple cerebral vascular msults ot of
oucle Al softenmg  Cerebral softemmg due to gradual ather

o tmhc and thrombotic occlusions of cerebral artenes 1s
sk )'P:Caxlleslon of the aged There mav be prodromata such
b vertigo or ! followed m a few days
m) paralysis of one side of the body or of one limb There
5 3y be mental confusion or impairment of memory Chrac

enistically there 1s a slow progression of symptoms over 2
Perod of < cars There are more and more loss of motor fune

tion and progressive destruction of the mtellectual faculties
Esentually loss of sphincter control develops and the clas 1
Prcture of arteriosclerotic dementia scts m Multiple ilateral
cerebral lesions may lead to the syadrame of pseudobulbar
palsy The facies are e(pressmn]ess but the patient has parox

vsms of laughmg and crymg without canse The mouth 15
held partly apen and there 38 drooling of salva The voice
15 nasal without timbre 2nd \thout expression Che motor

signs are those of multiple lestons of the pyramdl tract
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Panarists Acrrans on Pannivsovs Disesse

Parnlysis agitans 1s 1 disease of later hfe charactenzed by
tremor and xouseular ngidsty It should be distinguished from
the Parhinson syndrome that follows epidemie cncephahibs
and oceurs 1 young persons The lesions responsible for this
disorder are widespread 1 the cortev, the corticothalamse
connections and n the bisal ganghons The substantia mgra
15 most constantly myohed, and the pyrumdal system 1
spared ¢ Some cases are the end result of an unrecogmacd
encephalitts others of artenosclerotic softenng and 1n stll
others the cause cannot be determined

The verage age at onset 1s between 50 and 55 Progress
of the disease 1s slow It m1y last 10 to 30 yeus and does
not apprecubly shorten the hfe of sts vietn The disease
begms nsidiousls often wath rheumatoid pams and sweakness
of the cxtremities Tremor 15 the first distingmshing sign As
4 sule 1t first becomes manfest m the small muscles of the
hands and wyolves the thumb and index finger which under
go from four to seven flevions a second giving rise to the
so called pill rolling movement Graduilly m the course of
two to four years the affected area extends to mvohe the
wast and the forearm The muscles of the calf and the toes
m1y ilso give evidence of the disturbance Fmally the smuscles
of the fave become affected there 15 tremor of the tongue
and of the hps and there may be a tremor of the head The
frerl muscles themsels es are usually immolle and ngd wd
gree mise to the expressionless masklthe farses The tremos 1§
present at rest becomes less on voluntary motion and ceses
during slecp At times the symptems are restrcted to one
half of the body

#Bends C E and Cobb §  On the Pathogenests of Paralyss Amtant
Medicme 21 95 May 1942
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n:sfusuﬂqr ngudity 15 an essential part of the clhimcal picture
Ofﬂeifm{s to keep the trunk and extrermties 1 the position
PN, ;ﬂ The head 15 flexed on the trunk the trunk 15 bent
e 1d and the arms and legs even i willing are held 1
xutag?mm of semiflevion The musenlar ngidity offers re
1o st e ;;’ Pissne stretching of the muscles and it 1s dufficult
nm;‘]ﬁ ten the patients limbs There 15 great delyy m
et g movement and a considerable latent period elapses
mmem the giving of an order and the execution of a move
bbemun the part of the patient Movement 15 slow de
dely © and dufficult For the same reason speech s slow
ot egrente low and monotonous Walling 15 serwously af
a1l The patient gets up with difficulty and starts off with
S0w shuffiing gait Then bent forward he takes faster and
;iter small steps exhibiing the typieal propulsive gait In
rex{:ém cases he will fall forward 1f hus progress 1s not ar
. While walking the body 1s ngid and there are no
Momatic and associated mosements such as swinging of
e ams The bod) moves as though made of one prece—
® 2 prece, of machinery to use Parhinsons sumle As a re
sult of the muscular ngdity and the ifficulty mn executing
Fovements the patient tires very easily
oughout the course of the disease the mind remams
C]ear_ even though the Iifeless facies the slow reactivity and
© hahmg speech often suggest mental mparrment For
Years there may be only shght tremor of a few fingers but
Sradually and mesitablv more and more muscle groups be
ome 1y oy ed and greater and greatcr nguity sets n Even
tually the pabient becomes completely helpless as a result of
© generalized ngdity He can no longer walk cannot feed
mself or execute the simplest movements to help humself
This state may last for five or six years before death finally

angs release
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Treatment —General trcatment s concerned with mam
taiung nutrition and assisting the patient to heep up and
about and active Massage warm baths and passne move
ments of the extremutics are helpful Tor vears belladonna
and scopolamine have been used with varymg results More
recently exceptional virtues have been attnibuted to Bul
ganan belladonna T'urther studies have revealed that its
efficacy lies not in the root 1tself but i the method of extrac
tion A vimous extract of the American roots 15 as efficacions
as the extract of the Bulganan vanety Apparently extraction
with white wine gives a different preparation than extraction
with aleohol Such a prepiration 15 available under the namc
of Vinabel Fach tablet contains 04 mg of the total alkalosds
Dosage 15 commenced with 1 tablet 1 day and the amount 15
mereased by 1 tablet daily until the optimum effects are ob
tamed or unti tovic svmptoms appear ‘The average dose
requircd for each patient differs on the average 7 to 10
tablets a day are needed Some patients do well on 3 tablets
others may require 20 or more Touic symptoms are those of
atropine poisonmg  mvdnasis loss of accommodation dry
ness of the mouth a hot flushed skin and tachycardia Symp-
tomatic improvement of parkimsonism 1s mamfested chidfly
by lessening of the ngidity and salwation and mncrease 1
strength and sense of well beimng The tremor 15 Tittle affected
The postencephalitic tvpe of parkinsonism responds ¢(spe
aally well to this treatment and some authors clam mav
mum mprovement m over half the cases The same results
can be obtamed by the use of atropme sulfate The patient
15 gren a ™ per cent solution of which ¢ach drop contans
17200gr of atropine The mutial dosage of 1 drop three times

TFabing H D and Zchigs M A “Treatment of the P mtencepl 3l

r
Packisontin Svndrome A 3th Desscoated White Wane Estract of LS
Belladonna Root ™ J A \f A 117 332 Aug 2 1911



NIRVOUS DISEASLS 445

2davis gradunlly merensed to between 5 and 10 drops three
tumes a day Older persons with paralvsis agitans due to de
Eenerative disense henefit less often and may not tolerate the
necessary large doses of the drug They should however be
Shera tml because some are helped In the presence of
ghucom belladonnn products should not be used nd when
ther 15 accompanyving ¢rdhovascular disease they should be
emploved with care

Highty satisfuctory results have been reported from the
Winustration. of vitwam B, (pvroudine hvdrochlonde) ®

€ patients recexy e from 50 to 100 mg of pyroudine hydro
chlonde mtravenously daily for from two to four weehs The
Mantennce dose must be adjusted to the needs of the pa
tient Astonishing results hive been reported with marked
Teduction m ngidity and tremor and great gam 1 strength
Even long stinding advanced cases bave been improved
¢ arteriosclerotic tvpe of the disease responds better than
€ postencephalitic form
The recently 1solated active principle of curare tubo
Curanme g bemng employed to relieve muscle spasms of all
Sorts Tubocurarme depresses the mvoneural junction Dos
8¢ can be. adjusted to block abnormal impuises without loss
of voluntary power of the muscle Given to patients with
Parhinsomsmy gt relieves nigidity but not the tremor® Pa
tents get great reliet from such relaxation often lose the
Pam from muscle tension nd are ble to sleep A 8 per cent
soltttton of tubocurarne 18 prepared m 48 per cent w1x
Peanut oyl Tlns preparition can be sterilhized The average
0se 15 1 ¢ subentaneously or mtramusculirly The action

th

*Baler A B Treatment of Paraly 15 Aptans w th Viamn B {Pyrou1
de Mydrachimde) ] A M & 116 2484 May 31 1941

#Schlesing r E B Cirare A R vie_of Its Therapeut ¢ Effects and
Ther Pl ysiohogea Bas s Am J Med 1 518 1046
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commences withm 2 few hours and may last for several days
Subsequent doses are given when the ffect of the previous
dose wears off No touc effects are obsenved when the drug
3s given i this manner

Sene Crorea

Senile chorca 1s 2 50 called degenerative disease occurmng
after the age of 50 charactenzed by gradually ancreasng
general choreform movements The patient ysually has an
unstable xrritable personality and often develops paranosd
trends At antopsy, sentde plaques have been found m the
putamen and candate nucleus It has been suggested that this
15 a form of Huntingtons chorea that appears late m Iife?

Mewiengs SyNDROMF

Memere s syndrome charactenized by attacks of trie serf
tigo, with nausea and vomting and associated wath tmntus
nd progressue deafness, occurs at all ages chiefls 1 the
fourth fifth and sixth decades of hfc One thurd of the p2
tients are over 50 at the time of onset of the dusease Tht
condtion warrants discusston because 1t 1s so frequently 10
correctly diagnosed and sn older persons 1s tao readiby 3t
tnbuted to 1 disturbmee of the heart or arteries

The syadrome 15 caused apparently by pressure of chem
real changes 1n the endolymph with secondary s oh ement
of the sensory end organs in the semcircular canals and the
cochlea ™ The nature of these changes remams obscur® Tt

STothschild D “Semft Cl o and Its Relation to Hantirgtons CF wed
J Mt Sinas Hosp 5 517 1938
oary 1918

WCrowe § ] Mencros Discase” Medieme 371 Feb
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Q:cmni;:;“;:gg;m that 1 a small proportion of cases allergic
spasie dxxard) ¢ responsible and that m the others vaso
e Othen ;rb 1n the mternal ear may underly the disturb
olism or of 51 ave suggested that disorders of water metab
e the dux electrolyte balance particularly of sodwm may
order bea ermining factors All observers agree that the dis
sen rs no relationship fo systepuc disease to arterio

0518 or hypertension or to otitis media It 1s not due to
cerebral artenosclerosis
m:]};eczt(ad\ can occur at any tme even dunng sleep In
N f5(5 increase m tmmtus or fullness of the head mav
Seuedo an impending seizure In the attack the patient 15
;s with mtense vertigo all of the surrounding objects
é’l{ioear to revolve rypidly about hum Nausea and vomitmg
att w The attack may 1t minutes hours or days Insecvere
¢ acks the patient may be thrown to the fioor bv the violence
;], the vertigo and may even fumt as a result of sudden drop 1n
lood pressure Under such circimstances the mcorrect diag
nosty of coron wy occlusion 1s often made At tunes the severe
vasomotor disturbances may nduce a coronary msufficiency
of sufficient degree to cuse cardiac miarction

€ patient 15 usually gornpellf-d to Lie ummobile for move
ments of the body ant)cularlv turning the head brmg on
renewed vertigo Physical evummation during the attack and
afterward 15 unrevealmg The pulse rate and blood pressure
are normal, and a careful neuruloglcal exammnation may de
tect no abnormalities There 15 1o muddle ear disease Calone
tests mav show normal dimmshed or absent vestibular func
bon Audigmeter tests revel some mparrment of heanng on
the, affectcd side The side that 1s mvolved o usually be
recogmzed b) noting the ear n which tinnitus 1 e‘ipellenced

W Atansor M “Obsesvations on the Enology and Treatment of \femere s
Syndrome ™ A M A 116 1753 Ar¥ 19 1941



448 THE PATIENT PAST FIFTY

Once the attrck 15 over the patient feels quite well except that
tnmitus usually persists The spacing of attachs s varable
they may come very frequently or there may he remussions
of months or years Deafness 15 slowly progressive

Treatment —Many forms of treatment have been sug
gested but all are difficult to evaluate because of the natural
tendency to long remisstons Some have advocated restriction
of find and sodium intake Atkinson tests all patients with an
tradermal test dose of 001 mg of stamme dihydrochlor
rde If m response to this mjection a large wheal wath pseudo
pods forms  the case 1s considered allergic attempts are made
to elimnate possible allergens m the food or surroundings
and desensitization with histamme 1s undertaken The major
ity of patients do not fall 1n this category These are treated
with nicotinic acid approximatelv 25 mg mtramuscularly
daily at first then at longer mtervals In the attack the slow
mtravenous admmustration of 19 mg of listamne acid phos
phate m physiologie salt solution over a period of an hour
and a half may induce a dramatic cessation of the serzure
1 have found ammophslline or theobromine sodinm acetate
with phenobarbital useful In patents who resist all treat
ment ‘and 1n whom the attacks of vertigo are disabling sec
tion of the sestibular nerve cures the vertigo but leaves the
tinnitus unaffected The operation mav lessen the degree ©
deafness

Guri LAIN BARRE SYNDROME

This 15 an nfechous radienloneuntis that occurs at all
ages In the voung recoser 15 the rule but i older persons
the disease 15 apt to be more severc and the mortality n})‘
proaches 40 per cent' The neuralogical disorder 15 usually

TBaker A B Gullam Bames Di casc w the Older Age Group” Gert
atnes 1132 Mar Apr 1946
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preceded by an mfection of the respirators tract Then pob

Deunts de\elops with severe radiculr pam muscle tender
"ess and flacerd paralvsis of the etrermties Factd nerve
Palsy 15 common In older patients extenston ta the buth
with multiple cransal nene palsies 1s frequent The dist e
may fake a myelitic form with bladder parakisis and rect |
meontnence There 1s hittle fever or leuhocvtosss The find

Ings i the spwnal flurd are charactenistic there 1s an mere st
™ the protemn content without pleocyvtoss Treatment 1
Siptomatye

Herpes ZOSTER

Herpes zoster 15 more frequent mn the young than m the
old but 1n older persons the postherpetic pam 15 apt to be
€xeptionally severe and persistent Otherwise its clmed
Course does not differ 1n the vanous age groups There 15 n
apparent relationship between herpes zoster and vancellr It
1S B0t uncommon for a grandparent to develop zoster after
e of the grandchldren has had chickenpo¥ 1 have also
seen chickenpox develop mn a child exposed to an older per
son who had herpes zoster Herpes zoster 1s caused by a
Virus mfection of the posterior gangha There 1s also a symp
tomahe form of zoster that develops when a postertor gnn
ghon 15 1m aded by a neoplasm or 15 the site of trauma or hem
orthage Treatment of persistent root pamn following the
eruption 1s difficult Often codeme and aspmn must be given
for many weehs Injections of 05 cc of posterior prtuitary
extract are said to be helpful Roentgen therapy to the region
of the affected ganglion often relieves the pan

\{exTAL DISORDERS

the mental changes that come with au

Certamn aspects of
o £ mental hy giene of the aged hve heen

and some problems o
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discussed 1 Chapter 2 Physicians and Jaymen alike are too
apt to attnbute any and every mental disturbince m old
people to organic regressive changes m the bram or to regard
them a5 evidences of semle dementia As a consequence no
treatment 1s attempted and mental deterioration progresses
untsl an wreversible state 1s reached It has been estimated
that fully one quarter of patients with 1 diagnosis of senle
or arteriosclerotic dementi1 can make socnl recosenes if
guen proper treatment Psychoneuroses are common among
the aged The aging bran wth 1ts impaired blood supply has
not the metabolic reserve power to withstand toxerma nutr
tional lacks or severe circultory disturbances ind mamfests
1ts insufficiency by delinous reactions Such disturbances may
be supenmposed on true psychoses or dementins Thus 1t 15
vital to attempt an accurate diagnosis n every nstance of
mental disorder m the aged for as we shall sce treatment
often has gritifying results

PSYCHONEUROSES

Bleuler has sud  Semlity often becomes  discase only a5
a result of the sudden cessation of the ordinary attractions
of ifc - The changing socil status of the aged forces them to
make so many adjustments to their enyironment that st 15
not astomshing that many of them dexelop pss choneuroses
In some persons the neurosts repeats or contmucs the patterns
of thetr younger vears The mental disturbance may be trcc
to the patients mabilitv to adapt to new situations t0 the
personal difficulties brought on by the dechining years of hfe
Adjustment to these smpaets depends in part on the habrtual
reactions bwilt up 1n one s younger yers

Sooner or Juter every elderly person must face the f;‘ﬂ
that his body 1s agng There1s 1 deerease n strength and 1n
shills, the shin visiblv becomes thin and wrinkled the hur
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&2y and scanty there my be impawment of sight wnd hear
mg of sevual power and the woman becomes aware of the
loss of her good looks Some persons have a sudden rethza
tion of their fahing bodilv powers some specific madent—
the mability to perform some act formerly carned out with
e falure to hold their own 1mong therr companions—
drves home to them awareness of their waning powers
H““dlf-‘ﬂppmg illnesses may have a simlar effect Of equal
or possibly of even greater mportance 1s the mpact of the
cultural traditions of society Loss of gamnful work with
stoppage of mcome leads to dependence of the aging
Worker to loss of his own home with a readjustment of Jus
mode of hfe often to enforced residence with lus children
a5 an unwanted guest The aging person leamns that he has
become useless that he 1s no longer an important member of
Society Abrupt retirement from ones life work which 1s
€coming mncreasingly common m our mdustril cwvilization
molves a radical change i the habits and customs of hving
28d n one s outlook on hfe There 15 1 loss of centrve d
of routines of living that have been built up over the yers
In Many mstances loss of home and of accustomed routme
leaves the aging person with no privacy mnto which he can
Tetreat

Asaresult of all of these attacks by a hostile ens rronment on
the essence of his Iinving the old person either fights for self
Preservation and develops aggressions or findmg the situa
tion too difficult for hus wanmng powers retreats mto fantasy
He acquires anvieties The mechamsm of the neuroses mn the
aged does not differ from that i younger persons Anuety
1s commonly transferred to the visceral functions of the body
The aging person becomes absorbed m the natur:l opera
tions of hus digestinve tract develops 1 too great intercst 1
his bowel habits or acquires dietary diosvncracies because
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of digestive symptoms He m1y develop palpitition or other
cardiovascul ir symptoms These complamts which may be
come hypochondnacal are often used to muntam domma
tion over his children and may be tools to give the children
2 sense of guilt—~they are aggressive tendencies Depresston
may develop or there mmy be ¢xcessive fatigue Other nging
mdriduals may withdraw from hfe and esince httle mterest
m their environment They m1y develop exiggerated rou
tes of lviug which may become compulsions Lack of m
terest m what 1s gong on about them 1 1w ould i which
they no longer have a part contributes to their forgetfulness
of recent events and they find refuge in remimiscence Small
wonder that many are so lonely tired and hopeless

Many elderly men and women continue to have normal
sex impulses but because of the social enyironment and the
general view that old people should be bey ond such desires
they find normal gratification difficult they often resort to
masturbition and this gives nse to 1 sense of gult The
thwarted sex mmpulse commonly gives nise to anxiety or 0
hypochondriacal symptoms of low bach pam and dysuna

The steadily ncre sing numbers of the aged mahe 1t all
more 1mportnt that society give some thought to their 50
cral problems to preserving some sphere of economic Use
fulness and self sufficiency to 1ts growmng numbers of mdus
trial derelicts Only by social planming can the mam real
problems and difficulties of the aged be met and only by
some such means can many older persons be pres ented from
developing psyvchoneuroses Treatment of the psyehoret
roses must lean heavily on the social readjustment of the !;;
dnidul on finding wavs of granting hun the needed sel :
expression the secuntv the mdependence the sclf respec
which he requires Both mdividuals and society should ch
prre years i advance for the age of retireme¢ nt to find sont

the
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means of making such retirement gradual of presersing some
self sufficiency to the aging member When an old person 1s
suddenly thrown 1 the discard 1t 1s too late to teach um how
tomeet the onslaughts of life by rebuilding Ius character He
necds some routine some grooyes of usefulness to gude his
remaimng years of life

DELIRIOUS REACTIONS

A delirous reaction may be defined as a reversible psy
chosts marked by disonentation hallucmations and fear It
may be the sole mental disorder or may be superimposed on
a more sertous mental disturbance or psychosis Included m
the term are the so called exhaustion and toxic psychoses
Inold persons the cerebral circulation through the narrow ed
sclerotic arteries 15 often yust adequite to mamtun the nor
mal function of the bram Any shght disturbance may upset
the balance and lead to transient anoxerma or other dumnige
to the bram cells Operation trauma mfection heart farlure
cachevia sudden dehvdration with mercurial diuretics nd
protracted admmstration of sedative drugs such as the bro
mides and barbsturates may mduce delinous reactions At
times prolonged malnutntion or diets laching m vitamn
content may nduce a pellagra like psychosis ‘The msecunty
and the natural anwety of the patient often form the basic
psychological background of the delirious reaction

Delirious reactions are common 1 older pitients Doty ¥
encountered them 1n 15 per cent of pattents over 40 seen as
a psychiatne consultant in a Iarge general hospital Robmn
son'é reported that 20 per cent of all patients over age 60 ad

TDoty E J Incidence and Treatment of Delnous React s n Lat ¢
Life Genatnes 1 21 Jan Fel 1946

1 Robwson G W Jr “The Touc Delnous React: ns <f Old Age™ in
Kaplan O ] {ed) Mental Disorders 11 Later Life (Pab> Alto Cabf
Stanford Um ersity Press 1943)
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mutted to a neurological hospital had delirrous reactions and
that an additional 20 per cent had dehinous reactions super
mmposed on some other tvpe of mental reaction Symptoms
mayv come on suddenly the pattent may be drowsy i the
davtime but soon grows restless especially at mght and hns
frightening dreams Soon he loses his orientation  becomes
fearful ind develops hallucimations and then delusions which
m7y have a paranord trend Bodily tremors and inco ordna
tion as well as unnary meontinence develop the patient be
comes nosy and unco operative Unless vigorous trentment
1s mstituted, dehydration and malnutrition develop and
aggravate the mental disturbance Death mav follow With
a favorable outcome the delirum may last from a few days
to weeks

Treatment —In the presence of complieating disease the
underlying condition should be treated Infection should be
combated heart falure corrected and the diet made 2de
quate Teeding by stomnch tube to assure 1 Iugh calorie dict
15 often necessary Intravenous admumstration of fluds to
correct dehydration 15 important and glucose and ammo
acids may be grven by this route Large doses of vitunms
should be gnen parenterally of necessary Partrcularly m
portant 1s meotime actd which should be given m doses 0
100 mg three trmes a day for a week or two Secondary
ancmia should be treated with sron or if necessary, Wil
transfuston Sedatis es should be 1y orded as much as possible
The bromides and the barbiturates often aggravate the de
hrum If queting drugs are needed morphime mas be em
ploved or scopolamine n 2 dosage of 1/150 gr three t
day Contmuous baths mayv be queting

Intelligent vigorous therapy often curest
ance Tt1s well to remember that nutritional an
ments may supenmpose dclirious reactions on & tn

he mental d
d to
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and arteriosclerotic psychosis and that treatment such ns that
Just outhned may salvage the mentalities of many of the aged
who m former years would have been allowed to become
semle derehicts Robinson® reported 60 per cent complete re
coveries among patients of 60 or more who were admutted to
a hospital for mental diseases with severe abnormal mental
reactions Most of them had remamed well when checked s
months later

PSYCHOSES

Mental disorders become mcrersingly frequent with ad
vaneing years A study i Massachusetts'® showed thit while
about 2 per cent of the population between the ages of 30
and 60 1n that state were admitted to mental hospitals a
much greater proportion of persons over 60 entered these
mstitutions the frequency ncreasing with each decade Thus
about 3 per cent of the male population of Massachusetts
between the ages of 60 and 69 5 5 per cent of those 70 to 79
and 8 5 per cent of those 80 to 89 years of age were rdmitted
to mental hospitals The frequency of mental disease m wo
men 1s somewhat lower than 1n men but the same nereasing
prevalence with advancing years 1s evident Thurty per cent
of the patients admitted to the state hospitals for mental dis
e1ses 1n New Yorh State are over the age of 60 Not all of
these suffer from semle or from arterosclerotic dementin
There are those with touc psychoses with manie-depressive
psychosss and with paresis About 9 per cent of persons on
first admussion have semle psychoses and agun as many hwe
psychoses secondary to arteriosclerosis of the cerebral arteries

t Robinson G W Jr  “The Abnormal Mental Reactiwns of Old Age ™
7 \Mussour: M A 39 36 February 1912

16 Dayton N A New Facts on Mental Dusorders (Springheld T Clarl s
C Thomas Publiher 1940)
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The chief psychoses encountered 1n older persons are the
molutional psychoses semle psychoses and psychoses with
cerebral arteriosclerosis Therr relative frequency and age
distribution are shown m Table 8

TABLE 8 —Rates or First Apmunsions o Art Hoserraws v NEw Yors
STATE PER 100 000 OF GENERAL PoPULATION OF SAME Ace 1942

SENILE Psv(cv;r;stxn w TNVOLUTIONAL
Ps cuo es AnT A0 Cterasts
Aces
M ¥ M F M [ F
50 54 11 05 200 203 169 573
55 59 21 38 531 472 147 438
60 61 81 151 1076 914 128 185
65 69 330 549 1999 1681 37 unt
70 and over| 2549 | 8111 | 3338 | 2641 08 14

Ad pted f m P lock 1n Kaplin O J (ed) Me tal D sorders n Lat r Lfe (P1
Alto C1f Stauford Un sty Prs 1945)

INVOLUTION AL PSYCHOSES

Involntional psychosis or melancholia 1s three tumes as fre
quent m women as i men Its 1ge of occwurence 1S between
the years 45 and 55 m women and about  decade later
men It cause cannot be found m the hormonal chnges that
accompany the climactenc although m some cases these may
contribute to the disorder Apparently constitutional factors
are of great importance Persons who develop this psy chosx;
have ngid repressed personaliies They display obsession
charactenstics a surrender to meticulous detal Enuron
mental factors that become operatis e at the ime of hfe \vhe:l
the psychosis develops muy play a role m 1ts de\elopmmls
The patient has reached a period when further ad an:;e .
difficult he may realize that he 1s a fulure he cannot adjt f
to financial reverses or other stresses such 15 the death o
close relatives and friends
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Prodromal symptoms of depression wntability and loss of
weight with feelings of unreality and a tendency to with
drawal from the environment may extend over several vears
Finally the depression overwhelms the patient m full force
but 1t 15 associated with anvety and with motor overactivity
or agitation Delusions of unworthmess and of sin and self
accusation with well marked suicidal trends are promment
There are 1deas of death of poverty religious delusions 1nd
auto erotic preoccupations There may be somatic delusions
varving from hypochondnasis to the conviction that all of
the organs have been lost There may be hittle disturbance of
consciousness and orientation Paranoid trends may develop

The psvchosis runs a prolonged course and the outlook for
Tecovery 1s not good particularly 1 persons over 55 years
of age n those with compulsive trends 1nd n patients who
m therr youth exhibited great ngidity and narrow mental
honizons Approumately one quarter experience 1 sponta
neous recovery one fifth die by sweide or mtercurrent dis
ease and most of the others remain 1l

1f the condition 1s recognized 1n 1ts prodromal stages much
may be done by helping the patient djust to his environ
ment by correcting any existing phyvsical disorders and pos
sibly by substitution therapy with estrogemc or androgeme
hormones When the psychosis 15 fully developed mstitu
tional treatment usually becomes necessary particularly be
cuse of the risk of swcide Full use should be made of hy
drotherapy and occupational therapy and shilled and under
stinding nurses should be m continuous attendance The
prtient 1s usually resistant to psychotherapy Treatment with
estrogemc hormone and with testosterone has been disap
pomnting although 1t may be a useful adjuvant

Today electnic shoch treatment seems to hold out the best
hope and many good chinical results have been reported
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especially in patients with recent c1scs and n pitients m
whom schizoxd personalities ind paranen ire not prorunent
features Age m atself 1s no contrundication to electric shock
therapy unless there 1s severe eardioy wscular impurment
Such treatment has a distinct field of usefulness i many pa

tients past 65 who have depressne mante or parinod psy

choses conditions that ordinanly do not vield to other forms
of therwpy * Thave seen 1t bring about remarhkable mmprove

ment 1 an 50 year old woman with 2 mwhed parwnerd psy

chosis Seme few patients show mtellectual deterioration as
1 result of trewtment Electric shock therapy should not be
emploved for semile dementia

SENILI PSYCHOSES AND PSYCHOSES WITII CEREBRAL
ARTERIOSCLEROSIS

Scmle and wtenoscleratic psychoscs and dementta ae
definttion  caused by regressne or vaseulr rrciersible
changes m the brun They re orgwially conditioned et
old persons who have died without any mental impomint
mny have bram lesions 1s severe 1s those seen indiiduals
who have died with sensle or Arteniosclerotic psy choss There
15 no close carrelation betwcen the mtensity of the mentt
symptoms and the extent of the cerebral pmthologxm] dmiﬁ
found at autopss 77 In this respect the bram resembles the
heart and other argans w wlich 2 close prralichism bt‘h&ck}i\
structural and functional alteranons ean rarchy be s
lished Just 1s the damaged heart compensites for ats strut

s
tural weakncss and mamtamns the cculition but beeome
¥ Feldman F ot ol Flectre Shock T emap, of EMerlv Paterts
Arch Neurol & Psyclnat 56 153 August 1918 o
7 Rothschild D Semle Psychoses and Prychoses with Crrchrzfﬂ'.‘f? }:J’,)
sclrosss” m Raplan O J (ed ) Mental Disordess i Later
Alto Cabf Stanford Unnersity Fress 1915)
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msuficient of 1t 1s subjected to too great physical stram  so
the scarred and atrophic brain compensates and mamtauns a
normal cerebral and emotional pattern for the aging person
by by passing 1ts scarred structures and using other nervous
pathways for co ordination Severe emotional shock the
death of husband or wife the loss of home any assault on
the secunity and integnity of the individual may overtax these
compensatory mechamsms so that a breakdown of cerebrl
function ensues Severc anatomical damage to the brun will
nduce mental disorders mn anyone but m most instances they
are the personal and environmental factors overloading 1
damnged cerebral mechamsm that lead to the mental break
down

Semile dementia characterized by a slowly progressive but
mevorable ntellectual imparment b test on the
average atage 75 Itis more frequent in women than 10 men
The pathological picture 1s not pathognomome simlar but
less pronounced lesions are seen 1n the bruns of 1ged per
sons who have died with their mental faculties mtact There
1s 2 diffuse but spotty cortical mvolvement with atrophy of
the nerve cells Yet the cortical architecture 15 preserved
‘There 15 2 prolferation of the microgha and macroglia and
many senile plagues are evident

The psvchosts usually develops slowly and mamfests 1t
self at first by a vanety of neurasthenic complaints weakness
alterations 1n habits of sleep and growmng wmtability nd
emotional mstability It may be precipitated by serious emo
tional traumas occastoned by the death of a close relatne
loss of mcome or secunty or the development of some senous
organic disease such as cancer Soon intellectual deficits be
come apparent the patient becomes forgetful especially of
recent events and his judgment and mental acuttv are m
pared Memory defects may lead the patient mto dangerous
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sttuitions He may wander fiom home and become lost he
may set himself or hus house on fire by the careless handling
of matches and stoves There ue dimnution of attention nd
Iack of sympathy for and understanding of others the p1
tient becomes self centered stubborn depiessed or euphorne
The old person exdubits m hus psychosis Ins own Dfetime
personality and many of Ins reactions re falselv attributed
to ofd age He lives m the past mayv mdulge 1 fabneations
and be loquacious m hus remmmiscences Defccts m orientr
tion develop md eventually there 15 mrked mentil con
fuston the patient becomes neglectful i matters of dress
eating and clewnhness Laoss of moral judgment mav lead to
wsocstl acts Anvietses such as fear ot poverty or of prsonal
harm may develop Some especinlly persons who have had
susprcious natures 1u their younger years may exhibit 2
pirmoid form of dements1 In these there may at first be
hittle ymp arment of memory or of mellectual functions but
eventunlly they too present the picture of progressive men
tal detenoration Others exhubit perrods of esertement of
agitation or euphonn and my develop abnormal sexual
activity In time detersoration becomes complete & ith pro
gressine weakness emacition and ncontmence of the
sphincters The patient 15 1n a helpless vegetative state which
1s termmnted by death The average duration of life after the
onset of symptoms 15 47 vears wd after admission to a men
tal hosptal 17 year

Arteriosclerotic dementia bears no
agung It s the result of repeated cer¢brov s
lead to progressive destruction of bram tissu
sclerosis 1t 1s morc common m men than f
averige nge at onset 15 66 years and the average durition ?c
life after the dcvelopment of symptoms 15 31 vers T
pathological lesion 1s charactenized by yascular chnges ®

direct relationshup 1©
culr mstlts that
1e Like arternio
n women The
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focal areas of destroyed brain tissue Areas of softenng and
of hemorrhage are found especnally 1 the basal gangha
and the temporo occipital regions There are atherosclerosis
of the larger cerebral arteries and arteriolosclerosis with
hyvaline degeneration of the smaller vessels The patient com
monly exhibits coronary and aortic scleronis hypertension
hemiplega or other palsies tremors and aphsi1 In the psy
choses with cerebral arterosclerosis there 1s the same lach of
correspondence between evident damage to the bram and
mental symp that 15 d in semle dementia
Here too psvchotic symptoms are more frequent and more
promnent n persons who have previously had abnormal
personalities

The mental mamifestations are much the same as those 1n
persons with semle dementia but the patient also exhibits
symptoms and neurological signs resulting from cerebral
mjury The psvchosis 1s often precipitated by a cerebrovascu
lar accident there 1s sudden onset of confusion or delirum
which may persist for weeks or months and which ends m
death 1n half the cases In others the mental disturbance
subsides but the patient complams of headache and dizax
ness syncopal attacks or convulsions are common and apo
plectic serzures or attacks of heart failure recur With each
such episode there are further damage to the bramn and
further mental detenoration Intellectual imparrment as a
rule 1s not as pronounced as 1n senile dementia and there
may be marked fluctuations n the degree of ntellectual dis
turbince Acute states of confusion or depressive symptoms
wre common 1n arterosclerotic psychoses Death results from
the artenal disease cerebral hemorrhage renal msufficiency
or cardine fulure

Treatment of seule and artenosclerotic dementias 1s not
very fruitful It concerns itself wath general hvgiene the
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mamtenance of nutrition and the establishment of « favor
able environment When there 1s marked depression or agita
tion or when the patient becomes a social problem because of
his umoral actions or because of extreme untidiness, wstitu
tronal care becomes necessary  Vigorous treatment of the
organs damaged by the wtersosclerotic artenes, partseularly
treatment of cardiac and renal faiture, has a favorable infin
ence on the mental condition If the blood pressure 1s high,
phlebotomy 1s useful

The presemle dementas present themselues chuefly m two
forms ' Alzheimers disease begms between 40 and 60 and
although symptoms devclop rpidly ats course runs from
two to 10 years The chinteal preture resembles that of sende
dementiy but, sn addition there are aphasia, 2gnosia, apravia
tremors and ngdity Epileptiform sewzures are common The
air cacephalogram resenls diffuse cortseil atrophy wath en
Tirgement of the lateral ventnicles The pathologeal preture
resembles that of advinced scrule dementia but the so
called semle pliques are numerous and there are character
1stic changes m the mtracellular neusofibrls Picks discase
may begm m the sinth or seventh decade and 1s often famil
salin s occurrence Its characterized by slowly progressne
dementia wath focal cortwcal signs such as aphasit 2gnosia
and apravia The brun shows arcumscribed areas of atrophy
of the gray and whste matter confined to ane or more lobes
During, hfe these atrophic arcas e be recogmzed m the ut
encephalogrim

The sutcide rate mererses progrcssuelv wath 1diancwg
years One hilf of Wl smudes occur 1 persons 43155 uféﬁ(;
or older although tins age group constitutes onhy one B

Bleris G A The Prusomle Dementias n haplan © 1 {ed) MO0

tal Disorders o Later Life (Palo Alta Cald  Stanford Unneoity Press
1945)
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of the total population The suicide rate per 100 000 1n white
males 15 30 at age 40 43 at age 50 57 at age 60 63 at age
70and 80 at age 86 For females the mcidence 1s much lower
nd the progressive mcrease with the years 1s less evident
The rate per 100 000 1t age 40 1s 8 and between the ages 50
to 80 1t remains farrly umiform at about 10 ** Negroes have o
much lower sueide rate than do whites

Often medicolegal problems anse regarding the mental
competency of the aged This may relate to the making of
financinl transactions or more often of a will Sexual trans
gressions such as exubitiontsm or attacks ou children loss of
a sense of values and lack of judgment leadng to fi 1
uregularities i persons of previous mtegrity may be first ev
dence of semle deterioration It 15 important that the family
practiioner mahe a written record of his obseryttions of the
mental reactions of his old patients just as he does of their
physical mlments Such notes may be of great service if legal
problems should arise

JRE— A3
®Dubln L 1 and Bunzel B To Beor \et to Be A Study of Suicide
(New York Gty Harnson Smith & R bert aas 1933)
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the regions of skin used 1n most of these experiments do not
contam any receptors which appear ‘structurally speciahized
under the light microscope (Ecker and Wiedershern, 1896)

Specificity has been shown directly by looking for actvity n
single receptor umts while testing the sensittvty of their recep
tive fields with a vanety of sumult In the early work activity in
indwidual nerve fibres was distinguished by differences i the
size and shape of individual 1ction potentials which could be
seen while recording from a small bundle of fibres, differences
m conduction velocities gave mdirect information about the
diameter of the fibres (Adnan, 1931, Hogg, 1935, Zotterman,
1939) More recently Maruhashi, Mizuguchi and Tasaki (1g52)
have dissected single fibres from cutaneous nerves The results
of all these experiments, and many smmular ones by other
workers, show that every umt has a particular pattern of
sensittivities Usually a umt 1s highly sensitive to one type of
energy and much less sensitive to other types There are, how
ever, exceptions, for example the pit organ of certain vipers 15
highly sensitive to both mechanical and thermal energy (Bul
lock and Diecke, 1956) In all these expeniments the output of
the receptor umt was recorded with the unit 2 situ, this must be
remembered, since experiments of this kind cannot mdicate
whether the specifiaty 1s determmed by the properties of the
supporting tissues or by the biological transducer 1tself They
can, however demonstrate that receptor units tn fifu can be
distingmished by therr specific patterns of sensittvity This con
cluston 1s at present only a qualitative one and further work 15
required to establish the relative quantities of various types of
energy needed to excite receptor units

Distinctions between energy types are normally detected by
the nervous system because receptor units show big differences
in therr sensitivities to different types of energy distncuons
within an energy type, however often depend on an analysis of
overlapping sensitivities For example Hensel and Zotterman
(see Zotterman, 1953) described two types of temperature sen
sitive unit 1n the cat s tongue For both units the curve relating
impulse frequency to temperature 15 of a humped type, the
frequency decreasing as temperature nses above or falls belew
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the optimum value the difference between the two types of
unit 15 that the peaks of the curves occur at different tempera-
tures (Figure 1) The curves are quite repeatable so that a par

ucular temperature of the receptor 1s always assocated with a
particular frequency of impulses 1n the nerve, but, a particular

© Imp/sec

8

T

10 20 30 40 °c so
Fioure 3 Impulse frequency aganst temperature curves for two types of
thermal receptor from cat s tongue {From Zotterman 1953 )

frequency of impulses 13 not umquely related to one temperature
because, except at the peak of the hump there must be at least
two temperatures both of which are associated with the same
frequency in any one unit (Figure 1) The curves of the two types
of unit overlap and this overlap 1s sufficzent to ensure that any
par of frequencies 1 a par of units umquely relates to a par
ticular temperature 1n the working range, the mcrease m fre
quency found at high temperatures 1n those umts which nor
mally respond at lower temperatures, 1s outside the normal
working range Another example of this type of overlap may
possibly occur 1n relation to human colour vision (see Thomson
1952) The sensation aroused by a hght has three independent
qualities 1ts brightness 1ts hue and 1ts saturation, 1t can be
shown exptnmentally that only three quantities need be con
trolled 1n order to give mise to a range of sensations which mclude
all possible colours at all levels of bnghthess Any further
vanability in the experimental apparatus 1s redundant It there
fore appears that there are only three independent mechamsms
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m the nervous system associated with colaur sensation, this
Iimtation to three need not occur 1n the receptor unts, though
1t 1s clear that there cannot be less than three mdependent
mecharusms at this level Curves relating the sensitiaty of each
of the three postulated mechanusms to different wavelengths of
hght have been deduced, they show peaks at different wave
lengths and almost complete overlapping In theary a partrcular
actvity i each of these three mechamsms gives a umque combin
ation which can determune all three properties of the sensation

A different type of overlapping of sensitivities has been
described by Pfaffman (1g41) 45 occurrning among the chemo
receptors of the tongue of the cat He desursbed four types of
unit, one, for which the evrdence w s a ittle uncertain could be
excited with sucrose, of the other three, one was sensttive to
acids and ssmple salts, one to acids and quumne and the third
only to acids All the information required to distinguish acds,
salt and quimne can be transmtted by simple combinations of
these ututs This type of organization has much in common with
that concerned with spatal discr and the p 1
mvolved will be discussed below

Receptize fields

The area m which the receptors of a single umt be 1s known as
the receptive field of that umt, these vary m area from pomts up
to large sizes, the largest recorded bemng 45 cm ? (Adnan,
Cattell and Hoagland 1931 Maruhashie¢al 1952) In general
the receptive fields of nerghbouring receptor units overlap to 2
great extent and such overlapping 1s found not only 1 shin, but
1 eyes and, m a somewhat different form, 1n the mammaltan
cochlea There 1s a theoretical advantage 1 the overlapping of
recepine fields if the locabzation of a smgle sumulus i the
principal objective an area supphied by 2 number of receptor
wmits can be represented as 2 mosaic of small areas each of which
15 supphed by a partiular and umique combmation of units
(Figure 2) The number of such small areas will be the number
of combinations that can be made from the number of umts
avartlable, for example, the fields of three receptor umts over

Iapping 1n a regular manner would give seven distingwshable
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areas However, the total number of umts required depends on
the total amount of information to be transmitted and this may
mnclude factors other than the localization of a single stimulus
for example the overlapping orgamization could theoretically
increase localization at the expense of discrimination between
simultaneouns stimul

Ficure 2 Diagram toill comt from th
receptor fields

Actinty wn umts

The intervals between the impulses travelling in the nerve fibre
of a receptor umit depend on the stimulus strength This well

known fact first observed by Adnan and Zotterman (1g26)
needs a hittle amplification m the context of the subject of this
lecture In many instances stimulus can be taken to mean
some factor that 15 mdependent of ime say temperature or
force and in these instances a particular value of the sumulus
1s related to a particular frequency of nerve impulses good
examples of this are to be found 1n the relation between tem

perature and frequency for two types of umt in the cat s tongue
(see Zotterman 1953) (Figure 1) and m the relation between
mmpulse frequency 1n umts from the cat s carotid smus and the
pressure in 1t (Landgren 1952) A sttmulus need not however
be ndependent of tme Probably all unsts that signal steady
states also respond and with even greater sensitivity to changes
of state furthermore a large number perhaps a majonty of
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in the nervous system associated with colour sensation this
limutation to three need not occur in the receptor umits, though
1t 15 clear that there cannot be less than three mdependent
mechantsms at this level Curves relating the sensitiuty of each
of the three postulated mechanisms to different wav elengths of
Lght have been deduced, they show peaks at different wave
lengths and almost complete overlapping In theory a particular
actvity1n each of these three mechanisms gry es a umque combin
ation which can determine all three properties of the sensation

A different type of overlapping of sensitivitries has been
described by Piaffiman (1941) as occurnng among the chemo
receptors of the tongue of the cat He described four types of
umt, one for which the evidence was a hittle uncertamn, could be
excited wath sucrose, of the other three, one was sensitive to
acids and simple salts, one to acids and quimine and the thard
only to actds All the information required to distingush acids,
salt and quimine can be transmutted by simple combinations of
these units This type of orgamzation has much m common with
that concerned with spatial discnimination, and the principles
mvolved will be discussed below

Receplze fields

The area i which the receptors of a single umt he 1s known as
the receptive field of that umt these vary in area from ponts up
to large sizes, the largest recorded bemg 45 cm ® (Adnan,
Cattell and Hoagland, 1931, Maruhashi eal  1952) In general
the receptive fields of neighbouring receptor umts overlap to 2
great extent and such overlappimg 1s found not only 1n sk, but
m eyes and, 1n a somewhat different form, 1n the mammahan
cochlea There 1s a theoretical advantage m the overlapping of
receptive fields if the localization of a single sumulus 15 the
principal objective, an area supphed by a ber of recep

units can be represented as a mosaic of small areas each of which
15 supplied by a partiular and umque combmnation of unis
(Figure 2) The number of such small areas will be the number
of combinations that can be made from the number of umts
available, for example, the fields of three receptor umits over-
lapping i a tegular manner would give seven distinguishable




PERIPHERAL MECHANISMS 423

(a)
o
>
M o}
> L o
@
W 30 . .
@
o . .
2 50 . .
3
8 . .
g 70 L] L]
>4 LN
5
o %0 °
-4
500 1000 1500 2000 2500
FREQUENCY Cf5
s b
>
S0 ®
g L] L
@
@ 30 .
o
a L] L]
S s0
=1
] o e
@
w 70 - A
>
e e
<
d 90 L]
@

500 1000 1500 2000 2500
FREQUENCY Cfs

Frcure 3 Intensity of sound pressure for a constant response at dufferent
sound frequencies (a) for a single primary receptor unit (5) for 2 single
secondary umt of the cochlea nucleus (Redrawn from Sumy Katsuks and
Uchiyama 1956 )
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umts, respond only to changes of state Ths 15 not surpnsing
smce, if the nervous system had a good enough ‘memory, u
would be quite unnecessary to have receptor units signatling
steady states, only the changes would have to be recorded
When dering ion m siw, freq y cannot be
regarded as an mdependent measure of intensity, thus a low
level of actvity 1n a mechaneally senstve umt could indscate
esther a small force applied to the skin locally or a large force
applied at a dwstance A good example has been found by
Tasaks (3954) 1n the cochlea, a single unit will respond to a
wide range of frequenaies of sound waves but, for a given sound
mtensity, the frequency of mmpulses will be different at each
frequency of sound, 1 other words the frequency of impulsesin
any one unit may be altered either by a change of intensity or a
change mn the frequency of the sound The mformation carsted
by a single umt cannot, therefore, enable a disinction to be
made beiween a change m one or the other of these quantities,
twe unis with different frequency sensitinties are therefore
required

Analysts

The mawmn theme of this lecture has been that there are a number
of vaniables avaitable for the transmssion of mformation in the
peripheral nervous system, but these vanables are not necessanly
cach associated with a specific type of informaton Thus there
may be overlap in the spectfiaty of the umt and alse spatial
ovesfap of the receptive fields There can also be nteraction
between the mtenuty and other characterssucs of the stumulus
of the acuvity of a umt 1 st 1s considered It has been pornted
out that no information 15 Jost by this overlappmg orgamzation
provided that the nervous system 1s able to make the necessary
analysis An analysis must obviousty be made and recent work
on the han cochlea (Galambas, 1944) retna (Barlow,
1958, Kuffler, 1g53) and arthropod eye (Hartline Wagner and
Rathff 1956) has suggested that this analysis begims at 2 low
fevelin the nervous system, probably at the first synapse

An example may be used to tllustrate ths pownt In the mam
mahan cochlea it has been shown that the displacements of the
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Figure g Intensity of sound pressure for a constant response at different
sound frequencies (a) for a single prumary receptor unt (4) for a single
secondary umt of the cochlea nucleus (Redrawn from Sumu Katsuki and
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Poliomyehius

G W A DICK

field of poliomyelins and I shall discuss only the natural his

tory of the virus, and the effects of vaccination Those are
two aspects of poliomyehitis research on which my team i
Belfast—Drs Dane, Connolly, Likar and Mr McFerran—
have been engaged over the past few vears and to much of
whose work I shall be referring

Although poliomyelitss 15 as old as history 1t was sporadic and
relatively rare until the end of the nineteenth century whenat
appeared as an epidemuc disease in Scandinavia and North
Amertca What change occurred 1n the biological relationship
of the virus and the host to make poliomyeltis an epdemic
disease?

In London, eg prior to 1947, eprdemics of pohomyelitis
were unknown What happened m London or Berhin 1n 1947 to
make the disease eprdenmc® (Figure 1) Was a virulent virus
imported? Did somethung happen to a virus which had been
present 1n the community for many years® Was there a host
or environmental change to upset the previous relatively stable
equilibrium, or had this 1947 eprdemic something to do with
the weather?

Now 1t 15 rather surprising, although polromyehitis has been
more studied over the past ten years than any other mfectious
disease—studied with elaborate tissue culture and ammal tech
mques—that we know really very httle more about the natural
Hhustory of the virus than did Wickman (1913) or Gardner Robb
(1916) more than forty years ago

I-r 1s not my intention to review all the recent advances in the
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Brefly what do we know? We know that there are three types
of poliovirus, types 1, 2 and 3 and that type 1 1s responsible for
about 8o per cent of all paralytic infecttons We know that the
disease 1s spread by person to-person contact and that epidermcs

LONDON BERLIN

32 34 37 40 43 47 8 31 34 37 40 43 47

Ficure 1 Showing cases per 100 0oo 1n London 1932-47 and Berhn
1926-47 (From Sabin 1949 )

of paralytic poliomyelitis occur in the late summer and autumn
months n temperate chmates We also know that imfections with
polioviruses are a common expenence not usually mantfest
through any recognizable illness that infections at a clinical or
subchimcal level result 1n resistance to further attacks that the
mcidence of clinical disease 1s inversely proportional to the inc
dence of infection and, mn general that the meidence of clinical
disease 1s increasing in countries where mfection 1s dechiming

It will soon be very obvious what we do not know and I am
afraid much of thus lecture will be devoted to pomnting out some
of the unknowns
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NATURAL HisToRY
In considering the natural history of any parasite we must
remember that 1ts survival depends on 1ts ability to fulfil the
following requirements (a) to make an entry to the host, (b) to
multiply in the host, (c) to make an exit, and (d) to reach a new
host Let us consider each of these in relation to poliovirus

Entry of virus

The virus 1s primanly an enteric one and 1t 15 reasonable to
assume that the natural portal of entry 1s the mouth Further
more, natural mnfections can be imtiated experimentally in man
by the oral route While infections can be produced by paren
teral noculation there 15 no evidence that this mode of entry
plays any part in the natural history of the disease When man1s
moculated intramuscularly with an attenuated type 3 stran of
poliovirus (Sabin, 1955) or acadentally with polovirus, virus
reaches the gut and multiphes there

Multsplication of virus
Where then does the virus multiply after making its entry by the
mouth? Although virus can be recovered from the throat
secretions of some induniduals dunng the early days of infection
and also from the throat of individuals who have been fed large
quantities of Iive virus, multiplication of the virus 1n the throat
does not always oceur and 1t 1s not a necessary precursor of
mfection of the gut The exact site of virus multiphcation mn the
gut 1s not yet certamn but the measure of this multiplication in
humans 15 obtamed from the amount of virus excreted n the
faeces

Studies with hve virus vaccines which we have made m
Belfast (Dane, Dick, Connolly Fisher and Mcheown 1957
Dick, Dane Fisher Connolly and Mcheown 1957) by feeding
types 1 and 2 poloviruses, have shown that there are great
varatons 1n the patterns of virus excretion by different
individuals In the first place there 1s a very great difference in
the facility 1n which virus multiplies 1n children as compared
with adults After feeding a type 2 virus to mdividuals who were
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devord of poliomyehtis antibody, we found that none of 10
adults excreted detectable virus while 15 of 18 children (83 per
cent) did so for vanable pertods The quantity of virus excreted
by the children varned enormously and there were also very
great vartations 1n the duration of virus excretion In all children
whom we have studied all who excreted varus developed anti
body, those who did not excrete virus did not develop antibody,
whereas 3 of the 10 adults who did develop antibody did not
excrete detectable virus

It was found that the younger the child the greater s the
excretion of virus We have also observed thit 1n general the
famuly pattern of virus excretion 1s similar 1n all siblings of a
family Some familics seem to be good excretors of virus and
some famulies are poor excretors We have several farulies 1n
which the children fuled to excrete virus at all after vrus feed
g Failure to excrete virus or develop antibody by one sibling
was usually assoctated with a simlar failure in the other sib
ling(s)

To summanze these findings we have ewidence that (a)
virus multiphies better in the ahmentary tract of children than
of adults, {(b) virus muluples better 1n younger children than
older chuldren (c) resistance and susceptibility of the gut to
poliovirus mfection seems to be family tied

Exit of varus from host
How does the virus make 1ts exat from host? It 1s obviou that
one site of exit 1s the lower end of the alimentary tract Does
virus also make an exit from the mouth? We do not think that
this 15 a common occurrence

The evidence 1mplicating the oropharynx as an mmportant
site of exat of virus may be brnefly summanzed as follows (a)
virus has been isolated from the pharynx for varrous times within
a week before onset of symptoms of the major illness and for 3—4.
days after (b) virus has been 1solated from the stools from 1219
days before the onset of 1llness and for many weeks after (c) the
pertod durng which virus has been 1solated from the pharynx
comncides with the calculated infectious period (arrived at from
single contacts) asshowndiagrammaticallym Figure 2 It seems
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reasonable to assume that there 15 a hiological relationstup
between pharyngeal virus and anfectiousness and the fact that
the continued excretion of virus i the faeces has not been
associated with Iate secondary cases scems to support this view

ONSET

THROAT
VIRUS i
areetema INFECTIOUS
-~ PERIOD

FAECAL
Virus

DAYS 16 ) o -] 16 WEEKS

DAYS

Fiovre 2 Diagram showing excrenon of faecal and throat virus i refanon
1o mfectious peniod.

What then 18 the evidence indicating that infection may not
depend on oropharyngeal virus? In the first place we have
direct evidence that per<on to person spread can occur m the
absence of any demonstrable virus in the throat A study which
we made n a doctor s famly 13 summanzed i Table v All
members of the famly were devord of type 1 antibody when the
gul, aged 4 years was fed with an attenuated type 1 stram of
poliovirus She excreted virus 1n the stool for about a week, but
1o virus was recovered from her throat in daily swabs yet ths
chid infected her young brother by contact Although varus 1s
often found 1n the throat for a few days dunng the mcubation
peniod and eatly days of infection, 1t ts very rarely found in the
salva or 1 swabs of the antertor part of the mouth Wath one
exception we have repeatedly failed to recover virus from the
mouth or lips of ndividuals who were excreting virus in the
throat We have httle information on the quantity of varus
present :n the throat but 1t 15 considerably less than the ‘peak
ntres which we and others have found m faeces Indeed, the
greatest amount of virus we have observed m the throats of
naturally infected individuals has been more than one hundred
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times less than what 15 commonly found n faeces In all our
studies we have found that the ‘peak utres’ of faecal virus
excretion occur during the first week or 1o days after mfection,
and simifar observations have been made by others Ths period
of maximum virus excretion also corresponds with the estimated
period of mfectiousness (Figure 2) and also with the expent
mentally observed period of infectiousness (Table 1)

Infection of new hosts and spread in the commumiy
The type of contict among children which will produce 2
faecal oral nfection 1s stmular to the kand of contact which will
produce a pharyngeal oral infection You just want to watch 2
group of children at play to convince yourself of this The
mmportant factor i transmussion 1s of course mtiunate contact
among chiddren I doubt whether 1t will ever be posstble to
define the relatine importance of oropharyngeal or faecal oral
transmussion  but I personally think that the high titre faccal
virus 1n the early days of infection 15 the most important means
of spread, and that children are the most important diussermma
tors of virus

It 1s now well established that if one child 1 a famly be
comes nfected other members of the famuly will alko be in
fected 1nd that the rates of chinical poliomyelitis are greater
among farmly or household contacts of 2 poliomyelitss case than
among the remainder of the population Thus, Paffenbarger,
Wilson, Bodian and Watt (1954) tn an analysis of contact
during epiderme periods have shown that the rates of poho
myelitis were 2 to 5 greater among contacts than among the
remamder of the populatton A sumtlar type of study by
Horstmann, McCollum and Mascola (1955) showed that the
ratio of clinical to inapparent infechons among family contacts
was 1 7 as compared with an estrmated figure of 1 100 m the
general communtty It seems therefore, from these and simlar
studses of this type that paralytic poliomyelitis breeds paralytic
poltomyelins How can one explain this? There are several
possible explanations but the most likely seems to be as follows
In the faruly studies which I have mentioned the famulies and
contacts were piched up only because a paralytic case had
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occurred 1 the family Now I have already mentioned the
vanation mvirus excrehon by different farmhies Insome famibes
virus multiphes well while 1n others 1t multiplies poorly It
seems to us that famulies in which a paralvtic case occurs may be
families n which virus multiphes well They may be regarded
as hot fimilies, not only from the point of view of having a
case but alsa from their ability to transmt paralytic pohio
myehtis and 1t would seem that such families may be con
sidered to be eprdemiologically dangerous Other families may
be regarded as cold families unhkely to have climcal polio
myelitis because the virus multiplies poorly 1n them, and un
mmportant 1 transmission, to any but their closest contacts,
because they are poor excretors of virus Some years ago Bradley
(1950) from epidemrological studies, suggested this concept of
the spread of the disease—that 15 that paralytic poliomyelitis as
opposed to poltomyelitis infection appeared to spread through
the commumty 1n a narrow stream I disagreed with lum at
the ime but from expenmmental evidence now available I think
he was nght One can then visualize an epidemic of pohio
myehtis spreading through a commumnity as shown dia
gramatically in Figure g

We have no 1dea why families behave 1n these different ways
nor do we know why some members of some famihies become
paralysed while others do not It appears however, that
viraemia 1s a frequent and probably regular event in famlies in
which an index case has occurred and that viraemua 1s a pre
cursor of paralysis This does not mean that everyone who gets
poliovirus 1n the blood stream will get paralysed but 1t may be
that i those famihies in whom virus multiphes well there 15
more viraemua which increases the opportunity for the virus to
breal, the blood bramn barner and get to target areas mn the
CNS It appears then that there are some families who are
1mportant in the transmussion of the paralyuc disease and that
these may be the famihes 1n whom paralytic cases occur We
thunk therefore that if a paralytic case occurs n a family we
must regard the paralytic child and siblings of that famuly as
most important dissemminators of virus We believe that the
siblings m such a family should have household quarantine for

2F
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7-10 days, 1 e duning the period when they will be eycreting
large quantities of virus By thus time they may have already
transmutted the virus to thewr friends, but this does not mean
that such quarantine will always be useless

H CIRCLE REPRESENTS
A FAMILY UNIT

Q

@ Poor @ Good
transmitters  tronsmitters
ONot P Paralysed
infected child in the
family

Figure 3 Diagrammatic representation of the spread of a virulent stran
of poliovirus n 2 community

Epndemuc characier of poliomyeitits
How then can we explain the epidemic character of polio
myelitts® I am gomng to consider only one situation—the
appearance of epidemics 11 countries where poliomyelitis 1s

d Why for ple did polio suddenly become eprd
1 London and 1n Berhinin 1947° (Figure 1 ) Why i 1945 did
a pohomyelitis eprdemtc suddenly hit the 1sland of Mauntius?
Most peaple thought that a virulent virus had been imported,
but our studies (McFarlan Dick and Seddon 1946) led us to
beheve that poliomyehtss was endemic 1n Mauntws Just before
the eprdemuc broke out there was a severe cyclone and we con
cluded that perhaps as a result of the ¢y clone, to use a phrase of
Andrewes (1940) the virus had ‘got 1ts teeth
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Let us take another example—from Northern Ireland In
Belfast, as shown dragramatically in Figure 4 there were 19
paralytic cases 1n 1952, 31 10 1953, 14 10 1954, I 1 1955 and 71n
1956 While 1n 1957 there were g8 paralytic cases How does
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FiGURe 4 Cases of paralytic pohomyelitis 1n Belfast 1952—7

one explain this 1957 eprdemic® Can 1t be explamned quite
sxmply by the building up of a sufficient number of susceptible
Is in the y as i measles with epidemics
appearing every few years® This would imply that there 15 a
relatwe absence of type © virus 1n the commumity in non
eprdemic years We know that type 1 virus i present n
Northern Ireland 1n non epidemmc years as evidenced by the
recovery of virus from scattered cases Can we explan the
epidemic prcture then as mamnly due to the emergence of sus
ceptible children® I do not think that thus 15 at all likely for T
think that type 1 infections are occurring at a farrly constant
rate within the commumty from year to year It s difficult to
Pprove this conclusively but there 1s some evidence to support it,
such as the studies of type 2 anttbody by Turner Hollander
Buckley hokko and Winsor {1950) who showed that m Balt
more the rate at which infection was acquired remamed
relatively high year after year regardless of the occurrence of
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eprdemics of cmcally recognizable poliomyelitis It appears
then that at least 1n some communities polioviruses are spread

g at a fawrly constant rate every year Why then do eprdemics
of paralytic disease occur” Is it possible that there 1s no change
m the prevalence of infection from year to year but that there 1s
a change 1 the parasite, or m the host, duning epidemuc years,
which leads to a greater proportion of paralytic cases to sient
nfections?

A change in the parasite could mean erther that a virulent
strain 1s imported, perhaps from Scandinavia or North America
the homes of epidemic poliomyelitis—and many people have
put eprdemucs down to this—or else what appears to us to be
more likely—that a change has occurred 1n the endemic stramns

Companison of virus strawns
If epidernic strawns differed from endemic strains, we thought
that 1t might be possible to show that strains causing paralysis
durmng epidemic years are different from stramns which are
silently immunizing a community at the cost of an occasional
sporadic paralytic case, 1€ 1t mght be possible to show that
viruses recovered during epidemuc years were of different
virulence from endemic stramns The only satisfactory index of
the virulence of poltoviruses 15 their neurotropism for monkeys
oculated intracerebrally (1¢) Sowe began to test the monkey
neurotropism of type 1 stramns recovered mn Belfast from
sporadic cases of paralysis during a non epidemic year and to
compare them wath strains from ndniduals paralysed during
the 1957 eprdemic All spectmens were tested 1n a similar way
and the viruses were inoculated 1 ¢ into monkeys So far we have
studied 3 eprdemic and 4 non epidemuc stramns from paralysed
individuals and we can show no difference m the virus from
paralytic cases occurning 1 non epidenuc and eprdemic years
It did not seem likely therefore, that a highly virulent stram
had been 1mported during the epidemtc year

As part of this study of strains, which 1s still 1 progress, we
are companng the monkey neurotropism of stramns from
paralysed children and their asymptomatic contacts The com
parisons of one such pair 1s shown 1 Table 2



POLIOMYELITIS 437

During the 1957 epidemic, virus was recovered from a para
lysed cluld and his non paralytic and asymptomatc contacts at
asmall nursery school The viruses from the paralysed child and
one of the asymptomatic contacts were moculated m com
parahle amounts mnto monkeys In Table 2 the paralytic ratios

TasLe 2 Showing of monkey of type 1
polioviruses recovered from facces of a paralysed child and an
asymptomatic contact at a nursery school

Paralytic ratios of rhesus monk
TCDjo (logs) moculated mtracerebrally with 1st tissue culture
of virus pass of type I virus from
lated

Paralysed child  Asymptomatic child contact

2 03 o
3 13 o3
1 33 03
5 33 13
6 33 13

of monkeys moculated with 2 logs—100 tissue culture dosess,
(TCDyy), 3 logs1¢e 1000 TCD;, and so on up to 6 logs or
1,000 000 TCD;, of each virus are recorded As the results
show, the paralysed child was excreting a much more virulent
virus than his asymptomatic contact, as indicated by the pro
portion of paralysed monkeys at each dilution

The two possible ways of explaining this result are either
{a) that there were two strains of virus—one virulent and the
other avirulent spreading 1n the nursery school at the same time
or else (b) that there was only one stran which was capable of
rapid change from virulence to avirulence or vice zerse We have
evidence that human beings can very readily change the viru
lence of a poliovirus e g 1n our studies of a type 2 live vaccine
virus (Dane et al , 1957) we fed a number of individuals with a
strain of virus which would not grow in tissue culture and was
non paralytogenic for monkeys In the individuals whom we
tested we found that a very marked change 1 the virus had
occurred after multiphcaton in the human gut for the virus
which was d by these v. d duals was now
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];:blc to grow 1n tissue culture and was paralytogenic for mon
eys

It seems to us then, that the virulence of polioviruses may be
determined partly by the host One might explan the appear
ance of epidermes by assuming that this host factor was more
operative some years than others I know of no satsfactory
explanation for the seasonal mncadence of polto other than that
some change occurs m the susceptibihity of the host and pohio
virus appears to multiply better in the alimentary tract mn the
summer than n the winter months I do not imply that chmatic

ges per s¢ are responsible for mereased multphcation But
something happens 1n the summer, just as the cyclone or some
thing d with 1t preay { the Maunitius eprdemic

We are thus accumulating evidence that m Northern Ireland
there 15 no marked dufference m the basic strams of poliovirus
from non eprdenuc and epidemic years and that other factors
determine whether or not there will be an epidemic

I have already indicated that when they are fed the same
quantity and type of virus some farmlies excrete much greater
quantitres of virus than others and that the incidence of clinical
poliomy elits 13 greater m families with an index case than in the
general population These may be related, 1 that 1 hosts m
whom the virus multiphies well there 1s 2 greater virus popula
tion which presents a greater opportumty for a large number of
virulent vanants to emerge and 1t may be that m epdemic
years there are a greater number of hosts 1n winch ths occurs
As I smd we have no 1dea why this happens Is something in the
host interfering with the muttplication of virus sn non epidenuc
years? Is this absent duning eptdermics® Does the gut flora play
any part—e g by enhancing virus muluplication 1n eprdemic
years? Or 1s the host factor a dietetic one” If we only knew this
we could perhaps return epidemologically to the pre 18gos,
with a well adjusted parasite which never produced eprdemics
of paralytic disease—wathout the need of vacanation Until
recently we tended to think largely in terms of the seed-—now we
are thinking much more about the soil as far as the outcome of
1nfection with poltovirus 1s concerned
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EfrecTs OF VACCINATION
Antibody after Salk vacane
After vaccination with the Salk type of vacaine (which of course
contamns nactive pohoviruses of all three types), antbody
develops to each type of virus and appears 1 the crculation
We do not know how durable this antibody will be It s clear
(Figure 5) that the level of antibody after primary immunization

512

) i

> 256 ¥ (
w T
Tu 128 Type | Type 2 Type 3 t
FE s \ |
»U

Z 32
ae 6 -~ Batch 4 !
a
%, —eBaten s | §°
29 ~—Batch6 ‘

& 4

a7 TeT 4 8 8
MONTHS

Figure 5 Showing decline 1n type 1 2 and 3 antibody 1t chuldren 8-11
months after immumuzation with Salk vaccine (drawn from Report to

MR C 1957a) The response with three different batches of vaccne 15
shown

with Salk vaccine falls fairly rapidly 1n the case of the type 1 and
g components the fall in type 2 antibody 15 less dramatic There
15 evidence from Amencan studies that after vacanation the
antibody may fall to indetectable levels but Salk (1955 and
1957) has indicated that immumty may last even after air

culating antibody has disappeared below a detectable level

and has evoked a theory of immunogemec hyper reactivity 1
have not the space to discuss hus evidence for this theory but he
has postulated that once a protective level of antibody has been
induced by a sufficient stumulus, even wath the disappearance of
demonstrable antibody the prevention of paralysis may be
mediated through the operation of hyper reactvity Salk has
suggested that this hyper reactivity would so condition the bedy
that after ngestion of virus by a natural route a nise 1n anttbody
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ANTIBODY BgFoFsETCETR
DETECTABLE
ELICITED
NOT DETECTABLE
STILL PRESENT ELICITED
NO
ANTIBODY. NONE

Fiouge b Showmg theoretical fall in antibody and nme when booster
effect ( hyper reactvity } may be ehaited
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Ficupe 7 Showing rcsponsr to lhard shot of vaccmne {drawn from Report
MR C ig5723)
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would occur m a sufficently short time to provide adequate
antibody protectton mn the blood to prevent CNS mvasion

It seems to us that iof hyper reactivity occurs 1n individuals
devoid of antibody, what 1t may mean1s that 1t occurs m ind1
viduals devond of demonstrable antibody One may visuahize the
fall of antibody as mdicated diagramatically in Figure 6 It
seems quite possible that a hyper reactive response could occur
after antibody had fallen to mdetectable levels but was never
theless present 1n adequate amounts to cause a booster response
to be evoked But it seems doubtful if there will be any hyper
reactivity when all antibody has been lost Be that as 1t may,
Salk (1957) has nevertheless advised two doses separated by an
mterval of 2-6 weeks followed by a third dose not earher than
7 months later I thmk this third booster shot 1s very important

The booster effect of a third shot between 8 and 11 months
after pnmary immumzation produces very high levels of antt
body as seen from Figure 7 which shows the antibody nise 1 a
group of individuals bled 2-3 weeks after the booster {Report
19572) These high levels of antibody will fall away also, but
probably over a good many years and further shots may be
required, for as far as we can gather from North America, infor
mation 15 now beng collected to find out when ‘fourth shots
should be recommended as a untversal public health procedure!

In Northern Ireland where we have adwised that there should
be concentration on vaccination of under 5 year olds (in which
age group 8o per cent of paralytic cases occurred m Belfast
1957) we have also advised that a third shot should be given
to those already vaccinated before extending the use of hmted
vaccmne to older age groups Our reason for this 1s that until we
have evidence to the contrary we feel that if the antibody level
falls as shown by the Report to the Medical Research Council
(19572) (see Figure 5) and if there 15 a delay of several years
before the third shot 1s given the children primanly immunized
may find themselves 1n a virgin antibody state (see Figure 6)—
again requiring primary immunization This may not occur of
course because of the natural which
occurs 1n Northern Ireland which will boost the antibody pro-
duced by vaccination
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Effect of tmmumzation on the commumty

What effect then will immunization of a community wath Salk
vaccine have on the natural history of the virus®

There 15 a great deal of evidence which indicates that ar
culating anttbody will prevent mvasion of the CNS by polte
viruses, and the effect of Salk vaccine 1 preventing paralytic
poliomyehitis for the season after vaccination can be seen from
the American field studies and those made 1 the Umted hing
dom which are summanzed 1n Table 3 from a Report to the
Medical Research Council (1957b)

Taste 3 Showng attack rate of
paralytic pohie n chuldren who recewved 2 1njections of vacemne
{From Report to MRC 1957)

Paralytic attack rate per 100 000 1n

Age group (years)

Vaccnated Controls
1354 41 201
5+-9¢ 13 82

Does the presence of antibody induced by Salk vaccine have
any nfluence on alimentary nfection and ahmentary muluph
cation of virus® Is Salk vaccination likely to have any effect on
the transmussion of virus m the community ssmular to the effect
which eg diphtheria immumzation has on the spread of
diphthenia bacullr® Fox (1957b), from studies in Louisiana, has
concluded that the duced by a primary course of
Salk vaccine (1 ¢ two mjections of vaccne) does not nfluence
almentary mfection with poliovirus In another study Paul,
Horstmann Melmick Niederman and Deutsch (1957) have
compared the occurrence of natural mfections n children with
Salk vaccne and therr non vacemated stbhngs The question
ashed was whether individuals vaccmated with Salk vaccne
duffer 1n thewr teaction to exposure to poliovirus m their homes
as compared with other members of the same farmily Paul and
his assocrates (1957) concluded that there was no difference 1
the excretion of virus on the part of vaccinees and non vaccinees
of comparable age groups The concl of these g
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1s not, 1n my opimon, justified, for 1n therr study they have not
recorded erther quantitative measurements of the virus excreted
nor do they give any mformation on the duration of excretion
nor of the levels of anubody n the vaccmated ndividuals

o
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IN STOOL POOLS
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12 té 20 24 28
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Figure 8 Drawn dmgrammaucally fmm Howe (1957) showing lhe
difference 1n faecal excretion of pi
chumy

panzees

There may have been very great differences mn the quantity and
duration of virus excretton 1n the vaccinated and non vaccinated
children whom they studied Let me 1illustrate this from some
experiments on chumpanzees Howe (1957) has shown that after
a course of Salk vaccination the quantity of virus excreted by
vaccinated chumpanzees was very much less than i control
ammals The difference in the duration of excretion was not very
great, and without quantitative measurements, 1t would have
been concluded that there was no difference 1n the excretion of
virus by the vaccinated and non vaccnated ammals Howe has
concluded from these experiments that his observations mght
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be extrapolated to suggest that mass vacemation with Salk
vaccine will appreciably affect the epidemuology at least 1n cer
tain segments of the population by huting vicus spread Before
drawing any conclusions, however, ou the bearmg of these
experiments to what happens i humans, we must bear 1n mund
that oropharyngeal virus muluphcation m chumps 1 much
greater than in man For this reason the influence of cireulating
antibody on the multiphcation of virus i the abmentary tract
may not be the same 1 the two species Althaugh the available
evidence suggests that prmary vaccination of humans with
Amenican Salk vacane does not appear to mterfere with ah
mentary multiphcation of virus, we have no information as to
what mfluence high levels of Salk induced antibody, such as
those produced by booster shots, may have
In the evaluauon of the efficiency of vaccnes in preventing
paralysis in the commumity 1t 1s very important that laboratory
studies be made 1 all virus wnfections of the CNS  Apart from
antthody studes, no mformation is yet avatlable on the effects
which 1mmumzation 15 having on the incdence of paralytc
poliomyelitis in Great Britain In Northern Ireland we attempt
to establish the cause of all infections of the GNS We think that
this 15 smportant and will be of increasing importance sn vaces
nated chuldren for there are many viruses which can mimic
polomyelitss It 15 of mnterest to note that last year m four
sndiduals who were diagnosed as having paralytic polo
myehtis but from whom no pohovirus was recovered and m
whom there was no serological evidence of a recent pohomy ehtis
mfection, we were able to demonstrate serological evidence of
wmfection with a member of the Russian spring summer
encephalins/louping 1l group of wiruses {Likar and Dane,
1958) Without virological studies these cases would have been
undiagnosed Had they occurred m vacanated mdividuals they
would have been considered as vaccine falures The effect of
ation on the y can only be properly estab
hshed by the co operation of the chnician the Medscal Officer
of Health and the virologist, for wthout the latter 1t 15 ofien
quite smpossible to make an accurate diagnoss of mny infec-
tions of the CNS
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Effect of Salk vaccination on the natural Justory

What will be the outcome of Salk vaccination on the natural
history of poliomyehitis® There 15 no doubt that 1t 1s effective 1n
reducing the inaidence of paralysts (see Table 3) Although the
evidence 1s not yet available 1t seems to me that 1t 15 probable
that individuals with high levels of Salk induced antibodies may
be poor hosts of pohiomyelitis viruses Is 1t then possible that as
a result of vaccination there will be a greatly decreased dis

seminatton of virus by children® If so, will adults fail to get the
repeated natural immumzing infections which may be respon

stible for maintaimng their 1mmumity, and—unless we also
repeatedly vaccinate adults and old people—will poliomyelitis
find as 1ts hosts the old people 1n the commumty In twenty
years time 1s 1t possible that we shall be seeing semle and not
nfantile paralysis® This may not happen of course 1f adults are
also reammunized, and may also not happen because 1n general,
adults are poor virus transmutters Trme will tell, but we should
at least be trying to plan expeniments to discover what effect
vaccination 1s hkely to have on the natural history of the virus

Immumty after natural infections
It 15 of mterest at this point to compare the durabihty of
mmmunty and alimentary resistance to reinfectton following a
natural infection with that after Salk vaccination This has of
course a considerable beanng on the immurty which may be
expected to follow oral admimstration of live virus vaccines

Paul, Riordan and Melnick (1951) have presented data from
an Esquimaux commumty which indicated that after natural
mnfections antitbody to type 2 virus persisted for at least twenty
years and that antibody to types 1 and 3 viruses may persist
for thirty or forty years Thus study 1s often quoted to indicate
that antibody acquired after mfection 15 durable It should be
noted that the population group studied was a ghly susceptible
one (Paul ef al 1951) and caution must be used i applying
this data from an inbred hghly susceptible Esquumaux com
munity to all people and to all strains of poliovirus which may
differ n their mvasiveness and ability to stimulate antibody We
have evidence from studies of feeding live avirulent viruses that
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with time the antibody level declines This 1s 1n agreement with
the findings of Schrudt and Lenette (1957) that antibody
declines after natural mfections They found a four fold or
greater drop i neutralizing anttbodies aganst the mfecting
virus 1n 33 of 51 paralytic patients between three months and
two years after the acute phase of the disease A two fold decline
was shown by 12 and only 6 showed no change in titre at the
end of two years It may be concluded that we do not yet know
how durable 1s the antibody which develops after a naturi
fection Certamly there ss a fall We do not know whether low
levels of antibody persist for ife without the booster effect of re-
infections

Renfection
‘With regard to remnfection of the alimentary tract Fox, Gelfand,
Le Blanc and Conwell (1g57) have concluded that remfection
appears to be a common event especially 1 those with low
levels of naturally acquired anttbody It appears, however, that
m mdmiduals undergoing remfection, excretion of virus occurs
only for a relatively brief period The evidence of Fox and hus
colleagues (1956) also suggests that in naturally immune 1n
dividuals who have been remfected the spread of virusis greatly
resticted Much of this work 1s however, difficult to interpret
because, as I have said the degree of virus excretion may vary
at different times of the year and also as children grow older
they tend to excrete less virus than when they are small so there
are these add ] factors to der m g what hap
pens 1n remfections It 1s also very difficult to get information
on the frequency of remnfection 1n relation to the level of antt
body at the tume of reinfection Both Sabin (1957, 1958) and
Paul et af (1957) have shown that individuals who have
developed immunity after feeding with Jive virus vaccines are at
least for a ime relatively resistant to remfection with hve virus
vacunes as compared with mndividuals who have not experzenced
a previous infection

We may summartze the available mnformation as follows I
an mdvidual has undergone a natural infection or has been fed
with hve virus then the alimentary multspication of virus after
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fond

remnfection or rt pp to be modified for some ime
Primary vaccination with Amenican Salk vacane does not
appear to 1nterfere with alimentary multiphcation of virus We
have, as has been said, no information as to what mnfluence high
levels of Salk induced antibody may have on the alimentary
multiplication of virus At the present time the data on antibedy
levels 1n relation to resistance to alimentary nfection are so
meagre that 1t 15 unwase to postulate a different type of immu
mty i mdividuals who have developed antibody as the result of
natural infections compared with those who have developed
anttbody as a result of immumzation with Salk vaccine, 1 ¢
there 1s no evidence that Salk vaccanated and naturally
immunzed mdividuals behave differently as far as the ahmen
tary multiplication of virus 1s concerned 1f they are challenged
with live virus at the same interval after attaiming their maxi-
mum antibody titres On the other hand they may differ in
ther to al y rewnfe for even with the
same levels of arculating antibody 1t may be that after a
natural infection or feeding of Iive virus vaccines there 1s a
concentration of antibody in the wall of the gut which may
fluence the alimentary carnage of virus, and the transmssion
of virus from person to person

Luve wirus vaccines

I have already noted that pohoviruses immumze many people
but usually produce paralysis only occastonally Several mves
tigators have tried to develop stramns of Iive virus which would
immumze but never paralyse and this led hoprowsh (hop
rowski Norton Jervis Nelson Chadwick, Nelsen and Meyer,
1956), Sabmn (1958) Pauletal (1957) Horstmann (1g58) Cox
(da Silva Mchelvey Prem Bauer Cooney and Johnson 1957),
and our own group n Belfast (Dane ¢t al 1957 Dick et al,
1957 Dick and Dane, 1957) to investigate the use of live
avirulent or attenuated strains of pohoviruses as oral vaccines I
have already indicated from the virus feeding studies which I
mentioned how these attenuated strains behave in human
beings They behave hke the less virulent naturally occurring
poltoviruses Like naturally occurring strains they can spread
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from person to person Now some people do not consider that
thus spread 15 important and 1t has been argued that the spread
of attenuated strams in a commumty will replace the more
dangerous paralytic strans The extent of the spread which can
occur may be seen (Table 4) from a recent study by da Silva
and hus co workers (1957) who fed 25 infants in successton with
attenuated strains of type 1, 2 and 3 viruses developed by Cox

TasLe 4 Showing contact 1nfections among mothers
and siblings of babes fed with types 1 2 and 3 pohioviruses
(from da Stlva ez ol , 1957)

Contact mfections (%) amon,
% i3

‘Type of virys
Siblngs Mothers
1 68 8
2 16 [
3 60 4

Not only can these vacaine strams spread from person to per
son but 1 all stacies which have been done with Uve virus
vaccines there has been a change of the virulence of the vaccine
viruses during their muluphcation i the gut of some ndivi
duals It appears, therefore that when these vaccine viruses are
excreted they cannot be differentiated from some naturally
occurring stramns I mentioned our studies of strams of viruses
from paralysed children and their asymptomatic contacts in
fected with presumably the same virus (Table 3) If naturally
occurnng avirulent strains may become virulent on multiphica
tion 1n the gut so also may those attenuated viruses used for
vaccnes We cannot therefore visuahize that a virus which 15
excreted 1n a form unrecogmzable from some wild viruses and
can spread readily, is likely to be without danger All the
presently available strains of hive virus vaccines are in our
opiion macceptable for wide scale use and we do not agree with
the recommendations of the World Health Organtzation expert
commuttee that wide scale trrals should be undertaken This
does not mean that the future of hve attenuated vaccines 1s
hopeless and we are actively investigating this problem
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ConcLusioN

I indicated at the outset that there are a great many unknowns
about poliomyeltis, and 1 have failed to provide complete
answers to the questions which I put at the beginning of this
lecture What happened 1n London mn 1947° Why was polio

myehtis eprdemic n Belfast 1n 19577 Although we have failed to
answer those questions I hope that I have shown along what
hnes Dr Dane and my other colleagues 1 Belfast and [ are
thinking More and more we are thinking that the host deter

mines the virulence of the virus that this host factor may be
more operative at certain times of the year, and that epderucs
of paralytic disease may depend more on host factors than has
been previously considered It may be that these questions will
remain unanswered as paralytic poliomyelitis disappears from
the community as a result of vacemation What wall happen to
the natural history of the virus as a result of vaccnation we have
yet to discover There 1s a long way to go 1n solving these prob

lems but the solution will be made on that fringe of science
which apphes to medicine—on which this sertes of lectures on
the scientific basis of medicine has been set
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Potassium Deficiency

P FOURMAN

But the division 15 not absolute, nor are the differences 1n

the biological functions of these two cations 2 ssmple matter
of distibutson ‘There 15 m fact some sodium m the cells, and
both 10ns constantly move back and forth across the cell mem
brane which 1s permeable to both The great difference 1n the
concentrations of the tons on the two sides of the membrane
must be maintained by a process of active transport involving
the expenditure of energy, pumping s0 sodium out of the cell and
potassium mto 1t Although the entry of potasstum mto the cell
could masswe rcsult of the extrusion of sodum, the
difference m biol h between p m and rub1
dum, which are closely related chemuically, suggests that the
mward transport of potassium 1s an active process (Relman,
1956 6 Relman et al 1957)

The hving cells, by mantaimng the difference in the con
centrations of 1ons mside and outside them, play an important
part 1n governing the comp of the extracellular flnd
which 13 spread out as a thin film over their surface (Manery,
1954) The kidneys make their contribution to the composition
of the extraceltular fluid by vartue of receyng one fifth of the
heart s output of blood but the compogition of the bleod they
recerve 1s what the cells have made 1t Factorssuch as anoxixror
disturbances of acid base balance may dinumsh the efficiency
of the cell pumps and may even permut high extracellular con
centrations of potassium mn the face of a cellular deficrt
v Since the 10ns of sodum and potasstum are charged particles
they cannot move very far without being erther accompamed by

Pc’rAssxuv 1t 15 sad, 15 of the cell and sodium of the sap
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an anon of opposite charge or exchanged for another cation of
ke charge “Changes 1 the concentration of sodium 1 the
extracellular flurd are 1 general accompanted by corresponding
changes in the amions, chlonde and bicarbonate, whereas
changes m the potassium of the cells are more Iikely.to involve
an exchange with sodium or hydrogen 1on (Darrow and Heller

stemn, 1958) “The renal excretion of potassium 1s by a process of
tubular secretion 1nvalving an exchange of potassum with
sodwm (Berliner, 1954, Mudge, 1954, Howell nd Davss, 1954,
Kochetal 1956, Blach ezal, 1956) In tius exchange potasstum
competes with hydrogen (Berhner ef ol 1951)

Brocursucar Rorr oy Potassium

Potasstum 1s a much more mteresting 10n than sodm The
main function of sodium 1s to gne the extracellular fluid an
osmatie pressure equal to that of the cellular flud Inside the
cells, potasstam 1s only one of a number of substances organic as
well as inorganic, that contribute to the osmouc pressure, and it
1s more ymportant 1n other ways

Potassium 15 essential to the action of certun enzymes, m
particular transphosphorylase, which catalyses the transfer of
high energy phosphate bonds in the formation of adenosine tn1
phosphate from adenosme diphosphate The enzymic reactions
m which potasstum 15 concerned probably take place m the
mitochondrin, where the concentration and turnover of potas
stum are hugher than 1n the remainder of the cell (Bartley and
Davies 1952 Spector, 1953, Stanbury and Mudge, 1953, Mac
Farlane and Spencer 1953 Gamble, 1957) In enzyme reactions
the action of potasstum may be antagonized by sodum

At the surface of the cell potassium has quite different func
tions decreasingmembrane permeability and increasing neuro
muscular trrtabiity These actions are antagonrzed by caleium
sons and esther excess of potasstum or deficiency of calerum
immediately outside nerve fibres can produce tetany

Earvry Stupies oF Potassiuv DEFICIENGY
From these considerations a deficiency of potassium mght be
expected to produce more complex results than a deficiency of
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sedium Yet the clinieal effects of potassium deficiency were not
studred until after the last war (Darrow, 1950 Elman ef af,
1952) much later, thatis than the effects of sodium deficiency
Some earhier experimental studies of potassium deficzency in
ammals had revealed that the loss of potasstum was marnly from
the_muscles,~and that sodium to some extent replaced the
potasstum 1n them (Heppel 1939 Muntwyler e af, 1950)
However the concentration of potassium 1n the hver the heart
and the kidneys remained nearly normal In the brain too the
concentration of potassium remains normal mn the face of a
deficiency (Fourman ef al 1956) On the other hand, some of
these organs the heart and the kidneys are the first to show
structural evidence of potassium deficiency (Schrader ef af,
1937 Follisetal , 1942) It wassome years before these morpho
logical changes were correctly interpreted 1n human pathology
A distinctive_vacuolar nephropathy described with intestinal
disease (Jaffe and Sternberg 1920, Rulka ef al 1950) 15 now
recogmzed to be a result of potasstum deficiency (Perkins ef a
1950)

Causes or Porassium DepPLETION

One of the reasons why the clinical problem of potassium
deficiency was neglected for so long 1s that with potassium as
with sodium the most important cause of a deﬁmmc’w})xs the loss
of gastro intestinal secretions, whether by vomiting diarrhoea,
or fisttlous discharge But, as the data of Lans and his colleagues
(1952) 1 TabIET show the sodum content of the secretion
15 10 or 20 times the potasstum content Thus untl sodmum
deficiencies were recogmzed and corrected patients were apt to
dre of sodium deficiency before they could suffer a serious de
pletion of potassium  As deficiencies of sodium came to be
corrected deficiencies of potasstum were revealed Now that
deficiencies of potassium are corrected deficiencies of mag
nesium are begmmng to be noted (Hammarsten and Smuth,
1957)

Loss of potasssum from the ladney 1s less common and
generally more insidious than from the gastro ntestinal tract
1t may be a promment feature of the Fancom_syndrome..
(Bickel et al, 1952 Milne et al 1952) and of renal_acidosis

gt et
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(Brown et al , 1944, Albright et al, 1946, Foss ez al, 1956) The
loss of potassum cannot be ascribed to the acdosis of these
syndromes, since 1t persists when the actdosts 1s corrected by
alkali (Fourman and McCance, 1955, and unpublished
observations)

Taste | Average values and ranges of sodium
potassium and chloride 10ns 1n gastromtestinal flunds
{Lans Stemn and Meyer 1952)

No of No of Sodum Chloride Potasstum
speamens patients mEq/L  mEqgfl.  mEq/L

Gastrie jurce 76 26 56 126 126
(free HCY) (21-82) (76-157) (65-260)
Gastric jurce 65 19 65 72 12
(no free HCI) (24-126) (36-122) (48-256)
Bile 48 27 151 103 52
(137-181) (94-126) (30-92}
Mixture of 64 41 113 104 46
gastromntestinal (46-117) (24-127) (32-161)
secrefions
Small bowel 12 3 121 98 96
secretions (88-146) (91-119) (48-136)
Duodenal fistula 19 2 96 61 81
(75-119) (52-82) (72-137)
Ileal fistula 12 3

132 68 62
(129-138) (35-76) (46-91)

Cecostomy dramnage 17 69 38 82
(52-14) (26-49) (46-140)

Increased renal loss of potassum was recogmized some hme
ago as a complication of Cushing s syndrome (McQuarne ef al,
1937, Willson ¢t al/ 1940) and potassium deficiency accounts
for nearly all the mamfestations of primary aldesteronism
(Conn, 1955, Milne ¢ta! 1957} The loss of potassium depends
on the exchange of potassium for sodm 1 the renal tubule,
and 1t ¢1n be dimunished 1f the amount of sodium available for
reabsarption n the distal tubule 15 reduced by curtailing the
dietary intake of sodium (Bartter, 1956) It 15 worth noting that
the effect of adrenal cortical hormone on potassium 15 not
restricted to the kidneys It also increases the loss of potassium
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1n the sweat, 1n the saliva, and 1n the faeces (Figure 1) This may
explamn why the amounts of potassium lost 1n the secretions 1n
discase can be greater than would be expected from a knowledge
of the potassium content of normal secretions (Nadler, 1953)
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Frougre 1 Lffect of deoxycortone acetate compared with the effect of
methyl testosterone on the faecal excretion of sodum and potassium m a
patient with Addison s disease not previowsly treated (Fourman 1g52b)
Reproduced by permussion of the edutor of Glimscal Scence

for there 1s some reason to believe that there 1s often an increased
secretion of cortical hormone 1n disease (Eliel et al , 1950 1952)
Thts may also account for the frequent fatlure of the kidneys to
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conserve patassium 1o 1l people (Tarail and Elkauton, 1949)
whereas they do conserve it in normal people (Fourman, 1952a)

An alkalosis may increase the renal excretion of potassium
(Franglen et al, 1953) This 15 to be explamned by the compett
tion of K+ and H+* 10ns for exchange with Na+ 1ons 1n the renal
tubule, 1n an alkalosis the reabsorption of H+ 10ns 1s mcreased,
and that of K+ 1ons d hed Alkalosis 15 sc €5 respon
sible for the potasstum depletion assocrated with pyloric stenosis
(Davies ¢t al , 1956)

Potassium deficiency 1s now well known to comphicate dia
betic_coma, and there are 2 number of reasons for 1t (Mach,

~Ea%0ns X
1954mexm curtails the intake of potasstum and the losses
are increased bysvomiting and perhips by diarrhoea The
vglycosuria and the acidosts preduce an osmotic dirests The
¢ adrenal secretion 15 increased Insulin augments the need for

potasstum, by causing glycogen to be laid down, and with it
water and the other constituents of mtracellular flurd (Wille
brands ¢t al  1952)

A loss of potassium from the body does not necessanly sigmfy
a deficit, since potassium must be lost together with other con
stituents of protoplasm 1n wasting diseases, tins clearly does not
entail a fall in the concentration of potassium 1 the tissues It
should be pomted out however that the amounts of potassium
mvoled mn the growth and destruction of protemn tissues are
relatively small, less than 3 mEq per gram of nitrogen

LxpervMENTAL DEFICIENCIES IN MAN

In 1950 we undertook expermments to determine how much
potasstum could be lost from the body before clmucal effects
became obvious and to study those effects 1n people who were
otherwise healthy

The first difficulty was that all normal diets contain potas-
sium, and even the poorest foods contain a lot of st The best we
could achieve with a normal intake of protesn, was a diet con
tmming g0 mEq per day of potassum, because this intake
exceeded the faecal and urmary losses, 1t could not lead to 2
deficency At that time the use of exchange resins was being
explored for removing sodum from the body 1n oedematous
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patients and we decided to use them to remove potassium
(Fourman, 1953) We gave resmn by mouth either in the hydro-
gen form or the ammomum form, H+ and NH4* were ex
changed for K+, the former being absorbed and the latter
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Figure 2 The unmary titratable acidity and ammonm and the faccal
sodium and n defi snduced with an
exchange resin Titratable acidity (clear area) 1s plotted from the zero line
Negative values indicate that the unine was alkahne Ammonum (hatched
area) 1s plotted up from the values for the ttratable acidity Hence the sum
of the two representing hydrogen ton excretion 1s measured from the zero
hne The sum of faecal sodium and potassium 1s shown by an mterrupted
hine Reproduced by permussion of the editor of Clinteal Science

excreted with the resin 1n the faeces In the body ammonium
1ons are equtvalent to hydrogen tons as the ammomuimn 1on may
be considered as a molecule of ammoma and a hydrogen 1on
and the ammonia 15 metabolized to urea

Figure 2 shows the general design of the expersments and the
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fate of the hydrogen 10n which entered the body 1n exchange for
the potasstum and sodium taken up by the restn It must be
emphasized that the resi did not produce sodwm depletion 1n
these experiments, but st did prevent the absorption of the
dietary sodium

After a preliminary peniod of control observations on the
experimental diet we gave the resin for 12 or 16 days, n adose
of 6o and then go g daily The excretion of titratable acid
creased from negative values n the control pertod, correspon
ding to an alkaline urine, to about 40 mEq daily The excretion
of ammonium increased to 150 and even 200 mEq daily The
utratable acidity and ammomum together represented an
excretion of H+ 1on almost as large as the increased loss of
sodwum and potassium 1n the faeces and therefore almost as large
as the amount of H* ton grven off by the resin, but the excretion
was not large enough to prevent an acidosis and a fall m the
plasma bicarbonate In the pertod after the admumstration of
resin the subjects continued to take the low potassium dret and
therefore did not restore their deficit of potassium But they now
absorbed the sodium 1n their diet, 1t was bemng given i the form
of organic salts of sodium, such as the citrate or the tartrate, and
thetr acadosss was rapidly corrected

SvMPTOMS AND SIGNS
The deficits of potasstum 1n five experiments ranged from 200 to
800 mEq The mulder deficits produced no definste symptoms,
beyond anorexta and constipation One of the subjects at the
end of his experiment actually went chmbing while he sull had a
defictt of some 500 mEq of potasstum, he did not know this at
the time In two of the experiments the deficits were severe and
symptoms were promment (Fourman, 19542) The subjects
were weak and had no desire for food, they became very con
supated Therr skin became saflow and darker than normal
There was no fall_in blood pressure, although this can be 2
sertous feature of clintcal defictencies The electrocardiographic
changes were shght only one subject aged 54 and rather older
than the others had mverted T waves His deficrt was a mild
one and he had minimal symptoms In the other subjects the
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only change was the appearance of U waves The electro
cardiogram cannot 1n fact be relied upon to reveal a deficit of
potassum ether outside or nside the cells (Schwartz ef af
1954)

Perhaps the most strihing symptoms 1n our subjects were men.
tal, they could not concentrate they lacked judgement and they
were extremely bad tempered One subject, W, took to her
bed and for several days was almost obltvious to her surround
ngs though single minded mn wanting to continue with her
expertment  There were three symptoms which were at that
time quite unexpected—thirst tetany and oedema They were
encountered with mld as well as severe deficits but not n all
the experiments

Tharst

Thurst was very prominent in one of the experments where the
subject drank 8 hires of water a day without, however, obtam
g any relief Several interpretations are possible One we
favour 1s that deficiency of potasstum can act as a drect
stimulus to the thurst centre 1n the hypothalamus In view of the
physiological antagomism of potassium and calcum  the fact
that an excess of calcum can stimulate thurst (Fourman and
Lecson, 1959) makes the hypothesis an attractive one, but
certain alternatives need to be considered Acidosis was a
feature of our experiments and 1t can stmulate thurst In potas-
sum deficiency the renal tubules fail to conserve water (Brokaw,
1953 Dustan et al, 1956) and the resulting polyurta might be
held to account for thirst by producing dehydration There was,
however, no evidence of dehydration 1n our experiments and
recently Hollander and his colleagues (1957) have observed
that rats made deficient n potassium mncreased therr intake of
water before there was any evidence of therr kidneys failing to
conscrve 1t For t}ns reason 1t seems hkely that in the syndrome
of d defi y (Ferrebee et al
1941 Srmith and Lasater 1950) polydipsia can be the cause of
the polyuna The polydipsia induced with deoxycortone (Ragan
¢t al, 1940) may well have been an effect of the potassium
deficiency which the hormone produces
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Tetany

Tetany appeared during the period of recovery from acidosis 1n
two of the experiments (Fourman, 1954b) We also observed 1t
n a patient who was being treated for potassium deficiency
resulting from renal acidosis (Fourman and McCance, 1955),
and we have encountered the symptom 1n two more patients,
one with renal acidosis and another with the adult form of the
Fancom syndrome The symptom 1s surpnsing tetany 15
ordimarily assoctated with a fall in the 1omzed calaum of the
extracellular flud, and on the basis of the physiological
antagonism of potassium and caleium one could expect potas
stium deficiency to protect agamst tetany Tetany in potassium
deficency must, of course, often_be_the resuit of an accom
panying alkalosis (Darrow et al , 1948), but an alkalosis did not
account for 1t 1n our examples We thought that these people
who had been deficient 1 potassium were responding to small
amounts of potassium 2s normal people would respond to an
excess (Bedford, rgs4) There 15 some indication that this
abnormal response 1 assocrated-fth an_abnormally high cell -
content of sodium_(Fourman and McCance, 1955)

Oedema

Qedema appeared unexpectedly in one of our first experiments
after the admumstrauon of resin had stopped and sodum was
bemng absorbed We have since been able to reproduce the
oedema expermmentally (Fourman and Hervey, 1955) and 1t
has been reported 1n clinical states of potassium deficiency Its
the result of an increased tubular reasborption of sodium, but
there 1s not necessanly any increase 1n the output of aldosterone
(Vernet et al, 1956) It responds to the of
potassium, but not before the whole of the deficit has been
restored Its sigmificance still poses an intriguing problem

Paralysis
A description of the symp of p fefi y must
nclude paralysis of the voluntary muscles although there was
no sign of paralysis 1n our expeniments The paralysts resembles
that of familal periodsc paralysis (McArdle 1956) with which
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1t must often have been confused (Evans and Milne, 1954) In
amilial periodic paralysis the attacks re usually associated
with a fall in the plasmn concentration of potassium, though not
with any loss of potassium from the body, the potassium moves
mnto the muscle cells (Zierler and Andres 1957) It should be
noted that periodic paralysis 1s not always assoctated with a fall
m the plasma potassium (Tyler ez al , 1951) and that an abnor \
mal nise in the plasma potassium can also produce paralysts, for
example 1n renal failure (Bull et al, 1953) A loss of potassiim
from the body rarely produces paralysis, except in the slowly
developing deficiencies from renal losses It 1s still not known
what determmes whether potassium deficency will lead to
paralysis The 1ome shifts associated with the transmussion of
nerve mmpulses and the excaitation of muscle mvolve only
mnute amounts of charged particles and the problem of
paralysis 1s unltkely to be solved by the relatively crude methods
of balance studies and tissue analyses Denny Brown (1953) has
reviewed the neurophysiological aspects from the clinical stand
pont Offeryyns (19,5) has investigated the particular problem
of paralysis precip d by the ad ration of msulin n
diabetic coma He studied the contractions of the muscle of the
diaphragm removed from rats which had previously been
depleted of potasstum He found that with various combinations
of extracellular and intracellular deficits of potassium the
diaphragm went on contracting quite normally but as soon as
he added nsulin to the fluid bathing the deficient diaphragm 1t
stopped contracting

CuEmicaL ErrEcTs
The deficits which were obtained 1n our expeniments must be
considered 1n relation to the amount of potassium there 1s nor
mally 1n the body Few bodies have been analysed Widdowson
and his co workers (1951) 1n Cambrnidge analysed four corpses
one of them dead from drowning the others by disease Forbes
and Lewss (1956) analysed two corpses From such data 1t
appears that the body contains about 67 mEq of potassium per
kg_of fat free weight A man weighing 70 kg one ffth of 1t fat,
would have a total potassium content of 3700 mEq Thus may be
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compared with 2 content of some 4500 mEq of sodium and
2000 mEq of magnestum
There tre more data for the amount of potasstum 1n the body

that will exchange with a tracer dose of radioactive potassium
(Corsa et al , 1950, Atkawa et al, 1952 Tkhos ef al, 1955, Mul

downey ¢t af , 1957}, the amount 15 about 8o per cent of that
found by analysss, because part of the potasstum w the body
does not exchange rapidly Some of the latter, about a tenth of
the tatal, 15 n bone (Bergstrom, 1952), another tenth seems to be
associated with the cell mitochondna (Holland and Auditore,
1955) The normal range for the exchangeable potasstum 1s wide
(Muldowney e? al, 1957) and for this reason 1t will not serve in
the individual patient to detect a deficit of potassium unfess 1t be
avery farge one However, the method obviously provides more
wformation than can be had from an analysis of the plasma
which represents only the extracellular flud The pot n
the extracellular fluid 15 Jess than 2 per cent of the total

In the early experimental defictencies in ammals st was found

that most of the potassium was lost from muscles These nor

mally contan 73 per cent of the total potasstum in the body, and

the analysis of a sample of muscle might provide the eassest way
of getung a reasonahly accurate measure of a deficit Some
norma) values from the hterature are brought together m
Table2 They reveal considerable vaniations, partly attributable

Fapre 2 The amounts of €1 Na zud K wn human muscle

Author and number Water M Eq/kg fat frec tissue

of data per cent ct N K
Talsoetal 1953(16) 776 £06 191439 3373164 940+59
Wilson 1955 {12) 775+07 256451 40660 923 +£76
Barnesetal 1957(10) 803 +16 23165 43611 N3 83

1o differences in the amouat of connective tissue (Holhday et ol
1957) Nesertheless there 15 much to be saxd for extending the
use of this method of mestigation

Mudge and Vislocky (1949) analysed the muscles of a man
with an inoperable ¢ of the duod who died with
out having his deficiency of potassium corrected The potassium
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content of the muscle fell progressively from the normal value of
gomEq per kg to 81, 66 and finally at death to 51 mEq perkg
We have analysed the muscle of a woman who died wath potas
stum deficiency, the result of diabetic coma and its potassturn
content was 44 mEq per kg or about half the normal Heppel
{1939) had found that rats died when their muscle potassium
fell to half the normal In a man weighing 70 kg this would
represent a loss of about 1400 mEq of potasstum, thats 36 per
cent of the total and 45 per cent of the exchangeable potasstum
Our expertments did not go as far as that m different expert
ments the losses corresponded to between 15 and 29 per cent of
the exchangeable potassium

These deficats produced a fall 1n plasma potassum concen
tration, to 2 g mEq per hitre This did not seem very striking to
us at the time and 1t was one reason why we went on with the
experiments as long as we did In fact the plasma potassum
should be constdered 1n relation to the acid base balance, and
our expeniments produced an acidosis An acidosis hinders th:!

transport of potasstum 1nto_the cells and a_Jow plasma pofas
stum 1n the presence of an_1cidosis mdicates a senus.depletio
(Burnell ¢ al, 1956, Burnell and Scribner, 1957) This 1s
exemplified 1n the case of potassium deficiency of diabetic coma,
when the plasma potassium may be normal 1n spite of severe
potassium. deficiency, As the aaidosis 1s corrected potassium
enters the cells and the plasma level falls abruptly although
there 1s at this stage no further loss of potassium from the body
(Atchley etal 1933, Willebrands et al  1952)

Two more changes 1n the composition of the plasma 1 our
cxperiments may be noted One 1s that the plasma sodium
concentration was raised, and if as may be assumed the osmotic
pressure of the cells 1s the same as that of the extracellular flud
the osmotic pressure of the cells must have been high i spite of
the loss of potasstum from them The other 15 that the plasma
calcium concentration was dimumshed and presumably as a
result of this the urinary excretion of calaum was extremely
small Hypocalcaemia has several times been noted m chnical
states of potassium defictency (Fourman 19542, Surawzcz ef al
1957) Finburg (1957) mvestigating hypocalcaenua associated
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with hypernatraemin, found that 1t was associated wath a fall in
the content of potassium in the carcass The fall 1n plasma
‘calcxum 1 the experimental and climcal deficiencies 1 human
beings 1s too small to account for tetany, but 1t has an interesting
theoretical implication since the parathyroid secretion nor
mally prevents any fall in plasma calcium concentrauon by
releasing calcium from bone, a deficency of potasstum must i
some way interfere with the iberation of parathyroid hormone or
withatsaction
Crances v CELL CompostTion
A loss of potassium from the cells must be accompamed exther by
gain of another cation or by a corresponding change m the
antons of the cell We did not take muscle biopstes m our
experiments so that the changes mn cell composition could only
be mferred from the results of balance studies Although a
cellular gamn of sodium has often been demonstrated i potas
sium deficiency, the amount of sodium 1n the body did not
change m our experiments, and there was no evidence of a gan
of sodium 1n the cells to replace the potasstum lost from them
The mam anons m the cells arc organic compounds of phos
phorus and protemns The measured losses of phosphorus were
small The direct analysis of muscle from potassium deficient
animals has shown that there 1s anintracellular acrdosis (Gard b‘
ner et al , 1952) and_hydrogen jons to.some extent replace the
lost potassium, mn other respects the norganic constituents of
the cell may not undergo any major changes though the quan
tity of sodium inside the cells may ncrease 1f sodium 1s provided
1n the diet (Cotlove ¢f al, 1951) Recently Eckel and Norrs
(r955) found that the cell content of the basic ammo acid lysine
ncreased
Tie ALkaLosis oF Porasstum DEFICIENGY
An intnguing aspect of potassium deficiency which aroused the
curiosity of investigators was that the patients often had an
extracellular alkalosis (Darrow, 1950) Our experiments could
not solve this problem since hydrogen 1on was entering the body
1n place of the potasstum withdrawn from 1t Black and Mlne
(1952) mn Manchester, took the next step of producing a
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potassium deficiency wathout this complication, by giving a diet
of milk which had been passed over a column of resin 1n the
sodium form This type of expeniment could not easily produce a
severe defiat and 1t was assocrated with a large intake of
sodm, some 300 mEq daily It also entailed a large intake
of phosphate, two or three times the normal but the intake of
calctum was low, because the resin column adsorbed the calcium
as well as the potassium from the milk Under these conditions
large amounts of phosphate were absorbed The experiments
produced only a small defiat of potassium but a very definite
alkalosis as measured 1n the plasma that1s the concentration
of hydrogen 1on m the extracellular fld was reduced The
hydrogen 10n had not been excreted by the lidney, since the
unne had n fact become more alkahne Hydrogen 1on had
therefore presumably entered the cells, where 1t replaced some
of the potassium lost from them
These expenments m man provided confirmation for the
bypothesis of Cooke ¢t al (1952) based on experiments 1n rats,
that the alkalosis of potassum defictency was extracellular and
the_result_of a_movement_of hydrogen 1ons from the_extra
ellular_fluid to _the cells Orloff et a/ (1953) provided further
vagence that the alkalosis 1n the extracellular flmd was not
ecessarily the vesult of excreton of H 1on by the kidney
because, 1n ammals that had had their kidneys removed, they
were able to correct the alkalosis of p d with
potasstum chlonde a neutral salt Subsequent mvestigators who
have tned to reproduce mn man the alkalosis of potassum
defictency have often not been successful (Blahd and Bassett
1953), even when they gave as much sodium as did Black and
Milne (Squires and Huth 1955) In rats Seldm and his
associates (1956) produced the alkalosts most easily 1f the intake
of phosphate was high and this may have been an important
factor i the Manchester experiments It ments further study

Tue RoLe oF THE KiDNEY
A stuft of hydrogen 10ns from the extracellular fluid to the cells
does not alone evplain the extracellular alkalosis hecause one

would normally expect the kidney then to correct 1t by excreting
20
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bicarbonate In a potassium deficiency the renal cells, like the
other cells of the body, are more acid than normal (Anderson
and Mudge, 1955), and this may be why they contimue to re
absorb bicarbonate 1on m spate of the extracellular alkalosis Ati
all events the ability to excrete bicarbonate 1on 15 reduced 1n al
potassium defictency (Cooke ef al, 1954, Roberts ¢t al, 1955)
We gave sodum bicarhonate, 300 mEq daly to a patent
with 2 moderate defictt of 200 mEq of potassium (FitzGerald
and Fourman, 1955) At the end of three days her plasma
bicarbonate had nisen to g9 mEq per hitre and she had tetany
She had retamed 780 mEq of sodium and g1 of water We
then gave her potassium bicarbonate as well as the sodium
brcarbonate, and her kidneys promptly corrected the alkalosis
by excreting sodium and bicarbonate 1on It may be recalled
that the alkalosis of pyloric stenosis may not respond to treat
ment unless any underlymng potasstum defictency 1s first cor
rected (Burnett ef af , 1950, Black and Jepson, 1954}
Potassium_deficiency interferes with some of the other
functions of the renal tubules We have mentioned the dimu
nished reabsorption of water (Dustan ¢t al, 1956, Hollander ¢
al, 1g57), and 1t 1s of interest that a similar disturbance can
anse with caleium excess (Cohen et al , 1957) Milne (1956) has
discussed at length the renal responses to acidosis 1n potassium
defictency, emphasizing that the pH of the unne does nat
dimmish 1n the normal way In spite of this, ammoma 1s pro
duced 1 normal amounts, as we have noted Schwarz and Rel
man (1953), 1n 1 classic study of potassiam deficiency {rom the
abuse of laxatsves, noted also a dimumshed tubular transport of
para ammo hippuric acid These disturbances are probably
related to the structural lesions which were demonstrated long
ago mn the proxamal tubules and the collecting tubules i
potassium deficiency They have recently been mvestigated
agaimn by a ber of new histological technmiques (Schwartz,
1955, Oliver et al 1957, Craig and Schwartz, 1957 Pearse and
MacFherson, 1958) The alteranions in both structure and
function seem generally to be reversible, we have recently been
able to demonstrate normal clearances of mulin and of para
amino lppunc acid 1n one man who was twice the subject of







PLATE XX XIII

15)

Fic 3 ({a) Enlarged kidnev with dilatation cC1ubules from a raton nor
mal dict for seven manths after an mitial period of potassum deficient dise
compared with (6} normal sized kidney of cantrel rat at the
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our early experiments and who sustaned one of the largest
depletions

There are however examples where the kidneys did not be
come normal after the correction of a potassium deficiency
(Chalmers et al 1956, de Graeff 1958) We have been able to
produce 1n rats made potassium deficient for only a few weeks
permanent renal damage with uraema and cardiac hyper
trophy (Plate AXXIII, Figure 3¢ b, Fourman e al, 1956)
The reason Milne and his associates (1957) were unable to re
produce this finding was probably that they used younger rats
(hennedy, 1958)

The ageing process 1s partly a progressive faillurg of adaptation
and homoiostasis (Comfort, 1957) and one may postulate that
the ability of the organism to adapt to a deficrency of potassium,
and indeed any other form of stress, dimimishes with age On thi
whole, however, 1t 15 remarkable how well an ammal can with
stand a large loss of an ntracellular element on which all hie
and many enzyme systems depend The explanation for the
relatively slhight effects of a moderate loss of potassium may be
that 1t 15 not at first lost from the most important organs or from
the most important parts of the cell Only when certain tissues,
like the heart the kidney and the bram or certain components
of the cell hke the mitochondna, fail to mamtain their potas”
stum content does the effect of a potassium deficiency become
serious In young and healthy people this may happen only with
very large deficits but 1t 1s possible that smaller deficits carry a
greater nisk whenever there 15 any wmterference with the oxada-
tive processes of the cell i certain diseases, and mn old age
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XXIII

The Study of the Circulation
by Dye Dilution Curves

J P SHILLINGFORD

the cardiac output by mjecting an indicator substance into

the venous, and samphng 1t from the arterral arculation
Hamlton Moore, hinsman and Spurling (1932) demonstrated
1ts application 1n man and further showed that an estimation of
the volume of blood through which the indicator had passed
could be obtamned More recently the principle has been used to
define the position and size of mtracardiac shunts and to estt
mate valvular incompetence The basic principles underlying
this techmque and 1ts application to the study of the airculation
will be outhned but space does not allow the more detalled
mathematical considerations to be included

S'mw ART 11 1894 first showed that 1t was possible to esttmate

Tue Basic PrivcipLE UNDERLYING AN
InpicaTor Dizution Curve

Consider flud passing from left to nght through a volume
represented by a glass sphere (Figure 1) If an indicator sub
stance such as Indian 1nk 1s myected at A the particles will be
spread out mn therr passage through the flud  This spread may
be recorded as a time concentration curve as 1t passes pomt B
The parameters of this curve, m the absence of a shunt or
valvular incompetence, are, to a large extent determuned by the
speed of flow of the flnd and the volume through which 1t

asses If the speed of flow 1s increased the particles of indrcator
will reach the sampling, pomnt faster and reduce the appearance
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time, they will lso pass the sampling site more quickly with a
decrease 1n the spread of the curve An increase 1in volume
causes the particles to traverse more fluid and lengthens the
appearance ume, their disperston 1s greater with an increase 1
the spread of the curve (Figure 2} It1s on this basic pnnaple
that the study of the circulation by indicator dilution curves 18
based, but before going on to this n more detail I should first
like to discuss some of the methods used for recording the curves

TIME
CONCENTRATION CURVE

Figure 1 The basis of the time concentration curve 1fa small amount of
mndicator 1s rapidly mjected at pomnt A the particles will be spread out 1n
their passage through the fluud 1n the tubes and sphere and may be repre
sented as a tume-concentration curve at pomt B

TIME
CONCENTRATION CURVE

Ficure 2 The effect of an increase in volume through which indicator
Passes on the time-concentration curve The particles are more spread out
and the resultant curve 13 widened with a lower peak concentration when
compared with Figure 1

MeTHODS OF RECORDING INDICATOR DiruTtioN Curves
Many mdicators have been used by various workers 1n the study
of the circulation in man An deal mndicator should meet the
following requirements

1 It should be harmless when injected intravenously and
cause no discomfort
2 The amount injected should be small i bulk
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3 The indicator must remain 1 the blood stream and not be
lost 1 the tissues or changed 1n chemical compostion dunng 1ts
passage through the body

4 It must be ewly sampled and measured by direct or
mdirect methods

Hermg 1 1829 injected potassium ferrocyamide as an inds
cator to estimate the crculation tume of the blood Stewart
(1897) deternuned the ime concentration curve of salt solution
paseng through an artery by the change 1 its electnical con
ductivity Other ch Is used included thiocy and
wdides With the development of colormetry attention was
turned to the wse of dyes such as tetrarodophenolphthalem and
bnlhant vital red More recently T 1824 (Evans blue) has
become established as a satsfactory dye for obtamng dye
dilution curves The loss of this dye from the crrculation 1s
negligible over the ime needed to cahbrate the curve, 1t appears
to be harmless and 1ts concentration 15 easily measured 1 the
plasma Its absorption spectrum (640 mullimucrons), however,
35 1n the regron of that of reduced haemoglobin, 1t 1s not, there
fare, satstz y 1 those [ with cong ! heart disease
and a changing blood oxygen saturation, where contmuous
photoelectric recording 15 desired To overcome this Fox and
Wood (1958) have wntroduced a green dye with a spectrum
absorption mn the regron of the wavelength (Soo mullimicrons)
at which the absorption by oxy and reduced haemoglobin are
the same At present it ts under trial, but preimmary reports
are promusing

Rad

such as radioactive tod ] human serum
albumen, morgamec raciorcirve 1odide and radivactive sodium,
have all been uced as tracers to produce mdicator dilution
curves Unfortunately the amount of the substance needed to
produce time concentration curves on the radioacuvity recorder
placed over a penpheral vessel tends to exceed the safety limt
and precludes multiple mjections Many early workers used the
mtermuttent sampling technique 1n which blood was allowed
to flow through an indwelling artenal needle mto a senes of
tubes which collected the blood at timed ntervals of one or two
seconds The development of the photoclectric cell and smtable
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PHOTO ELECTRIC
- CELL
[z} T .
10
RECORDER

F1oure g The prinaiple of one way of recarding indicator dilution curves
at the time of cardrac catheterization Dye 1s mjected directly into the
selected chamber of the heart (in this case nght atnum) and 1ts passage
through the pinna of the ear recorded by a photoelectric cell device
connected via an amphfier to a recorder

FIGURE 4 Actual dye dilution curve recorded from the pinna of the ear by
a photoelectric cell ‘and amplfier (mjection 1nte nght atrum)  Note

appearance of first and second recirculation (Curve drawn from right to
left)
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electronic amplifiers has made possible the continuous recordmg
of the passage of a dye The blood may be allowed to flow con
tinuously through a cuvette attached to a needle in a perpheral
artery On one side of the cuvette 15 a hght source and sustable
optical filter, on the other 1s a photoelectric cell connected via a
switable amplifier to a recorder The passage of the dye in front
of the photoelectric cell causes a decrease in the current passed
and deflection of the recording pen Wood and Geraci (1949) m
America, Kopelman and Lee (1951) and Korner and Shilling
ford (1955) 1n this country have used the ear oximeter to record
dye curves tn t1o (Figures 3 and 4) A hight source 1s placed on
one stde of the pmna of the ear and two small selemum cells on
the other side A red filter 15 m front of one and an mfrared
filter 1n front of the ather The cells are connected 1n electrical
opposition Changes i thickness of the ear produced by arterial
pulsation affect each cell equally and 2re ncutrahzed The
passage of dye through the exr affects only the cell with the red
filter and produces an electrical current which may be amph
fied and recorded Providing the response of the apparatus 1s
linear, the dye dilution curve may be calibrated by measurtng
the hesght of 1ts tail and compartng this with the final concen~
tration 1n the plasma estimated spectrophotometrically

The use of these dye dilution curves in the studv of the ar
culation 1n man will now be constdered

THe Estivarion or Carpiac Ourpur

The principles underlymg the measurement of the cardtac out
put by the dye techmque can be compared with that of the
direct Fick method

In the Fick procedure the blood flow 1s calculated from the
formula

O

F= A=V
m which F 15 the blood flow 1n Iitres per minute O 1s the oxygen
uptake 1n ml per munute, and (A~V) 1 the difference m
oxygen content between arterial and mixed venous blood sn mt
per lure The assumptions required are (a) that no appreciable
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amount of oxygen 1s taken up by the lungs, and (b) that the
venous blood sample 1s fully mixed
With the injection method the rate of blood flow as described
by Hamulton and his co workers 1s calculated from the relation
ship
F-_L
CT
whcrc F 15 the blood flow 1n litres per second, I 15 the amount of
b 1 mg mjected mto a vemn, C1s the average
concentration (in mg /1 ) to which the njected substance 1s
diluted by the blood stream during the first circulation, and T
the time 1n seconds required for the circulation of the dye
Anllustration of this relationship s shown in Figure 11nwhich
water 15 flowing through a simple model If dye 1s rapidly
mjected into the mcoming stream 1t will muix with the water and
be carried through to the outlet where 1t may be sampled
directly The flow 1s directed into tubes arranged to take
samples every second The rest of the stream contaimng dye 1s
llected 10 a If the coll m the tubes and in the
contammer are begun with the first appearance of the dye and
stopped after all the dye has passed and if the mean rate of flow
1 constant then the average concentration of the dye in the
samples n the tubes can be shown to be the same as the concen
tration of the dye 1n the water n the container Therefore the
average concentration of the dye in the samples 1n the tubes
provides a measure of the rate of flow For example if 12 mg of
dye are mjected and 1t takes 30 seconds for the dye to pass out
of the system, and if during that time 3 litres of dyed water are
collected then the 12 mg of dye will be found in the 3 hitres of
water, and the average concentration of dye i the sampling
tubes will be 4 mg {1 The rate of flow 15 calculated from the
formula

L 2 o1ht d
== = itres
oT “ixm Pper secon
or 6 litres per minute the result 1s the same as the rate of flow
measured directly from the dye concentration or from the
volume of the fluid 1n the container
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In animals or man the dye didution curve 1s modified, how
ever, by the appearance of the recirculation curve on the
descending himb of the primary curve (Figure 5) Hanulton and
hus co workers showed that the first part of the descending hmb

[

CONCENTRATION
ithés
0

© gEC
TIME
Ficure 5 Fop A typseal sndicator time-concentration curve obsamed in
map showing powt of ijection A appearance time AT peak concentration
G and exponential fall-off wath recrrculation curve R Bottom The mdieator
diunon curve replotted on } b paper to d the time
downslope if recircufation had not been present

before the recirculaung indicator has reached the samphung
site, 15 exponential m form and if plotted senm loganthrmeally,
the descent 1s alang a straight hne as st 13 m the straght flow
models Sometime later a break in this usually folloned by a
second rise 10 concentration 1s clearly recogmzable This marks
the begmning of the recirculation and the extension downward
of the straight hine portion of the descending limb gnoring the
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secondary nise, makes possible the construction of the curve
which would have obtained if the dye had not recirculated

The further assumption necessary to justify this method of
calculating cardiac output 1s that the indicator substance mixes
umformly with the blood, and that 1ts concentration 1s deter
muned with accuracy

Several workers have made comparisons of the cardiac out
put obtained by the Fick methed and by mdicator dilution
curves Hamulton, Riley Attyah, Cournand, Fowell Himmel
stemn, Noble, Remngton Ruchards, Wheeler and Witham
(1948) compared the difference by simultaneous determinations
1n 31 subjects using the intermuttent sampling technique The
outputs by the two methods agreed to wathun 25 per cent m all
but sx determinations The distribution of results about the hne
of identity was symmetncal and the authors came to the con
clusion that the scatter was no greater than would be expected
when known inaccuracies in both methods are considered
Kopelman and Lee (1951} using the intermuttent blood samp
ling method found simrlar agreement while Gilmore Hamulton
Kopelman and Sommer (1954), using an ear oxumeter to record
the passage of the dye, found the error to be of the same order
as that of Hamulton and his associates (1948)

My own experience agrees with that of previous workers
The method has a decided advantage mn that 1t offers a tech
nmique for the determmation of cardiac output without the
need for cardiac catheterization The ear oximeter obviates the
need for arterral sampling and the determination of cardiac
output may be made rapidly i the ambulant patient

Tue Estnvation oF BLooD VOLUME BETWEEN THE
INJECTION AND SAMPLING SrrEs

Hamilton and his colleagues postulated that the volume of flmd
through which the mndicator particles had passed could be
measured as a product of transit or circulation tume and the
speed of flow as CO xMCT
V=="—-2—>-"_""_
6o

where V 15 the volume in litres CO the cardiac output 1n



480 J P SHILLINGFORD

hires per minute and M CT the mean crculation time 1
seconds

The mnterpretation of the result obtained by this method 1n
man 15 difficult It includes the vessels and heart chambers
actually traversed by the indicator Slow passage of the dye up
the vewns of the arm prolongs the appearance and mean ar
culation times, and tends to overestimate the central volume
Injection of the indicator substance through a cardiac catheter
directly 1nto the chambers of the heart reduces this error, but
distortions of the curve may stll occur as a result of uneven
muxing of the dye m ats passage through the heart and lungs
The interpretation of the meanng of the measurement of central
volume by this method presents considerable difficulty, and
time does not permut a more detailed discussion of the dis
crepanctes that may anse It is unlikely, however, that small
changes m volume can be detected with accuracy by this
method

Inpicaror Dirurion CURVES ASSOCIATED wiTH
VALVULAR REGURGITATION

In the absence of valvular incompetence, the parameters of the
ndicator dilution curve, both 1n model circulations and 1n man,
can be shown by double regression equations to be closely
correlated to the cardiac output and volume as calculated from
the curves (Korner and Shillimgford, 1956)

The regression equauon below has been made from the
analysis of 71 dye curves obtamed from pattents with no
sigmificant valvular heart disease

logé =08799 ~0061CO + 1 112l0gV

where S = the slope of the descending imb of the curve
C O = the cardiac output calculated from the curve
V = the central volume calculated from the curve

The introduction of valvular incompetence n the passage of
the dye tends to alter these parameters quite apart from those
predicted from the formula for output and volume The striking
dufferences, for example between the contours of indicator
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dilution curves recorded 1 healthy subjects and those in
patients with severe disease of the mtral valve, can be seen i
Figure 6 In the patient with mutral stenosis there 1s a general
1zed 1ncrease 1 all of the time components of the curve due

MITRAL STENOSIS

INJECTION

MITRAL
INCOMPETENCE

Fioure 6 Dye dilution curves from a patent with nutral stenosis and
another with mtral incompetence (see text)

to the lowered cardiac output and increased central volume
associated with this condition Where severe matral regurgita
tion 15 present, in addition to the generalized prolongation of
the time components there is a disproportionate increase of the
spread of the particles and prol of the disappearance
slope

The effect of the addition of valvular mcompetence can be
more readily understood by considering the behaviour of the
indrcator particles at the mcompetent valve Figure 7 represents
the left atrium and left ventricle with an incompetent mutral
valve If, for example the forward output from the left ventricle
1nto the aorta 1s four hitres per mmute and the regurgitant flow
through the valve the same amount, then the total left ventricu
lar output 15 doubled The rate of forward flow between the
left atrium and left ventnicle 1s therefore doubled and results m
an earher appearance time of the first particles At the same
time the regurgitant jet causes further muang of the oncorming
dye 1n the atrium and a consequent increase wmn the spread of the
1ndicator dilution curve

The use of the multiple regression equation to determine the
expected parameters of the curve should make 1t possible

21

&
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theoretically to discnmunate the change produced by incom
petence and gne a quantitative estimate of the amount of re
gurgitant flow across an incompetent valve Unfortunately, 1t
has been found that the use of thuis method to estimate valvular

LEF
VENTRICLE

Frcure 7 The effect of valvular incompetence on the passage of sndicator
parureles Where mutral incompetence 15 present some of the particles are
regurgitated back nto the atrium to be remixed with the oncoming blood
This causes increase mn spread of cune The addmon of valvalar incom
petence however causes no delay of the particles that are swept through
without being regurgrtated snto the atrum so that the appearance tme of
the curve 1s not lengthened

mncompetence 1n individual patients may be subject to a large
error due to the unpredictable way m which the mndicator
muxes 1n chambers of different size and shape
Recently a simple empirical method of estmating matral
D e from dye dil curves has been imvestigated
(Shillingford, 1958) The spread of the curve in seconds at a
fixed arbrtrary fraction of the maximum concentration 18 divided
by the appearance time In a senes of patents without valvolar
wmcomp e the ratio ob d from these figures vaned
between 1 5 and 28 The effect of adding mncompetence s to
shorten the appearance time and increase the spread of the
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cunve, thus increasing the spread/appearance ttme ritio In
patients with severe regurgitation the ratto may reach 15 or
over The prehminary observatons show a rough correlation
between the climcal findings and the results given by this
techmque and 1t may prove to be a useful additional test as
1t 15 quickly and eastly made without mvolved mathematical
calculation

The correlation of the estimation of aortic regurgitation by
this method and the chinrcal findings 1s not however so clear

The speafic effect caused by the addition of valvular incom
petence m the passage of indicator particles through the carcula
tion has also been used to localize the site of the regurgitation in
cases of congemtal heart disease with multiple defects (Wright
and Wood, 1957) In these patients dye 1s ijected selectively
1nto different chambers A normal curve will be recorded when
the dye 1s mjected distal to an incompetent valve, but an
abnormal curve will be recorded from a proamal mjection

InprcaTor DiLumion Corves IN CoNGeNFTAL Heart Disease
The mtroduction of an intracardiac shunt into the passage of
mdicator particles through the heart causes changes in the
time concentratton curve recorded n the systemic circulation
There are two basic patterns of curve the one produced by the
right to left and the other by the left to nght shunt

Figure 8a shows the curve associated with the nght to left
shunt Some of the mdicator particles pass through the defect
-and reach the sampling site earlier than normal, resulting 1n a
shortened appearance time and distortion of the upstroke of the
curve The rest of the mdicator passes through the longer air
cuit and produces a normal type ot curve

Figure 85 shows the effect of a left to right shunt on the
behaviour of the indicator particles Some of the mdicator 1s
sequestered by the shunt and passes through the pulmonary
crculation a second time This process is repeated on each sub
sequent crreulatton until all the dye has been cleared The effec
on the curve 1s to produce a prolongation of the descending
slope of the curve and on of 1ts normal exp 1al form
to a senes of small humps as each successtve group of particles
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leaving the pulmonary arculation arrives at the samphng
site The appearance time 1s not altered

Although this change m the mdicator curves may be used asa
screemng test to detect the presence of mntracardiac shunts, 1ts

NO SHUNT

—INJECTICN

RIGHT TO LEFT
SHUNT

LEFT TO RIGHT
SHUNT

Ficure 8 The basic patterns of indicator ditution curves assocrated with
mtracardiac shunts

practical appl when the ind is mjected mto the
penpheral venous circulation 1s inited It has been demon

strated however that the value of indicator dilution curves in
the diagnosis of congenutal heart disease may be mcreased by
selective inyection into the different chambers of the heart My
own experience n this field 1s comparatively immted and much
of what 1 have to say has been taken from the publications of
the Mayo clinic

LocavzaTion or Lerr o Ricat Snunts
Figure g shows the use of mdicator dilutton curves to demon
strate the presence of a left to right shunt at or distal to the left
ventricle The passage of the dye mjected into the left ventricle
15 indicated by the arrow and the correspondmg dilution curve
slustrated below The presence of a ventricular septal defect or
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3

Ficure g The detection of a ventricular septal defect by indrcator
dilution curves (see text)

Ficure 10 Indicator dilution curves in the presence of an atrial septal
lefect (see text)

& e
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aorto pulmonary shunt, produces a curve with 1 recirculation
pattern on the downslope

In Figure 10 where there 1s an atrial septal defect with a left
to night shunt, mjection of the indicator nto the left ventricle
gves a normal curve, but mjection 1nto the left atrium 1s
accompanied by the abnormal dilution curve of a left to right

v‘/-"\\__
10 SEC

Freure 1t The locahzation of an aorto pulmonary shunt by indicator
diutson curves

Figure 11 shows a valuable application of the techmque in
differentiating between a patent ductus arteriosus and an
zorto pulmonary fistula at the root of the aorta These two
conditions are often very difficult to differentiate by other
means By successtve tmjections through an artenal catheter
under fluoroscopic control, the positton of the shunt on the
aortic arch may be defined Injection proximal to the fistula
results 1n a dye dilution curve with the characteristic contour of
a left to nght shunt, whlst ijections at all sites distal to this
give normal curves

When a cardiac catheter enters the pulmonary vein 1t 1s
difficult to be certain whether the vemn 1s anomalously con
nected to the nght atrium or one of sts trrbutarzes, or whether it
1s normally connected to the left atrium and the catheter has
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traversed an interatnial communication to enter a normally
situated pulmonary vern Indicator dilution curves, made at the
tme of cardac cathetenization, are of value 1n mndicating the
drainage of the pulmonary vemn into which the catheter has
entered Where the normal venous dramage mto the left
atrum exists  dissmlar curves between mjection 1nto the
pulmonary vem and supenor and nfertor venae cavae will be

9

16 5EC

Ficure 12 Localization of pulmonary venous dramnage by indicator
lution curves (see text)

obtained If the drainage of the pulmonary vein 1s mnto the right
atrrum however 1mjection into this vemn will give similar curves
to those obtained by mjection mto the superior and inferior
venae cavae (Figure 12)

TrE Usg oF Inpicaror Curves v DEFINING THE OutrLOw
Parnways oF THE Ricnt VInTrRICLE
Ventricular septal defect may be accompamed by pulmonary
stenosis or atresia and displacement of the aorta Duning cardrac
cathetertzation the catheter may be passed mnto the left s entricle
to aorta through the septal defect but 1t may not be possible
to mtroduce the catheter into the pulmonary artery and so
estabhsh the presence or absence of a pulmonary outflow tract
Tigure 13 shows the vatue of mdicator dilution curves m this
condition Injection of dye into the aorta produces a dissimlar
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curve to that produced from the left ventricle, show ing that there
1s dye passing through the pulmonary circulation by way of the
pulmonary vahe

I have mdicated only some of the uses of indicator dilution
curves mn congenital heart disease The technique lends itself to
many combmations of myection and sampling sites, 1 the
diagnosis of a difficult case

oY

10 SEC

Fioure 13 Indicator dilution cunves used to confirm the presence of a
pulmonary crrculation (see text)

Although there 1s still much work to be done on the simphfi
cation and improvement of recording methods, the introduction
of new ndicator substances will undoubtedly extend the scope
of thuis techmque which 1s rapidly establishing a place 1n the
investigation of the normal and abnormal airculation
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