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PREFACE TO THE
FIFTH EDITION

worn s, the fifth eduion of PHYS-
ICAL DIAGNOSIS, it is a great pleas-
ure 1o welcome Dr. Mallon Delp as
co-avthor. Dr. Delp, as resident in
medicine, secured much material, both
it Blustrations and in factual data, for
the first edition of this work. In the
mtenening years, he has been con-
tinvously active in teachmg phystcal
dragnosts and has become famihar with
almost every hne of this text. His sug-
gestions for improvernent have been in-
valeable,

In this Edition, many paris of the
text have been rewnitten, many additions
have been made, and the order of
ctnam paragraphs has been changed.
The chapter on history taking and
recording has been moved from the end
of the book to the position of an early

chapter—a  suggestion made by
numerous colleagues. Many new tlustra-
tions have been added and some old
ones eliminated. These changes, we
feel, have produced an obvious improve-
ment in the work.

. We are under especial obhigations to
our colleagues, Dr, Rosemary Schrepfer,
Dr. Max Allen, Dr. Robert Bolinger,
Dr. E Grey Dimond, Dr. Fethi Gon-
lubol, and Dr. Ralph Edwards, for
illustrations they have kindly permitted
us to use. Qur indebtedness to Miss
Arline Nichols for her antistic drawings
and to Mr. William McGrew and his
associates for therr excellent photographs
i; qt}:ne obvious to anyone readiag this

ook.

THE AUTHORS






PREFACE TO THE
FIRST EDITION

Twns pook is a summary of some °t,
the things 1 have learned m‘ﬁ{\m yeaTs
expericnce w teaching physical dra) gnosis
to medical students In 1t I have tried to
emphasize, as Skoda did a century ago,
that physical signs are produced by
physteal causes, and that these under-
lymg physical causes must be under-
stood before the physical signs can be
propenty appreciated

1 hae debiberately avorded any
chapters on roentgenology, eléctro-
cardiography, urime, feces, etc., fof tWo
reasons Farst, ths 15 a textbook of
physical duxgnosis, and second, these
other subjects are far better presented
m books wntten by experts m these
ficlds Where roentgenograms, electso~
cardograms or pulse tracigs are em~
ployed they arc used only to make
centamn explanations clearer.

1 have made free vse of guotations,
partly because of an interest m classic
Cescriptions, and partly because of the
excillence of many of these eaddy acv
counts | have also, m many instances,
cmployed the illustrations used by the
poneers in certam fields of investigauan,
thinkang for tostanee that  Troube's
origmal cune of pulsus altertaes 1 of
more nterest than any ane of the
thousands of curves of this condstion
which have been made since

W m s tuenticth centery 1 have
«eemed 1o hark back too much to the
dosenphions of the older masters, 1t is
berawe [ have been wmpressed with the
femark, of OvJer, “And when you can,
ead the ongmal descriptions of the
masters who, wuh crude methods of

study, saw so clearly.” Also, smce the
descriptions of Biot’s breathing, of
Traube's semulunar space, of Skoda’s
resonance, and of other physical findings
vary in different books, it is of interest
to sec what these men themselves wrote
on these subjects. i

I have drawn freely both in subject
material and in Hlustrations from many
sources for which T wish to express my
indebtedness The excellent texts of
many writers have been drawn upon
extensively, particularly those of Cabot,
Rose and Elmes, Emerson, Nogris and
Landis, Pratt and Bushnell, Seifert and
Muller, Edens and Letulle. In the sec-
tions on the heart 1 have been greatly
zided by Hirschfelder’s “Diseases of the
Heart and Aorta,” a book which in my
Judgment is one of the most clearly
written and most wterestingly presented
treatises on cardiac diseases, The in-
fluence of Friedrich v. Muller on this
book 15 clearly seen 1n tts pages and the
author considers  himself  unusually
fortunate to have been a worker in his
clmic in 1913, and again in 1933,
twenty years later, 1o have followed the
last course the master gave on physical
sty

The iliustrations have been taken
from various sources but the majority
are from patients seen m the University
of Kansas School of Medicme. My col-
teagues, Dr Edward H. Hashinger, Dr,
Frank C. Neff, Dr. T. G, Orr, Dr.
Anhar E Henrtzler, Dr. C. B. Francisco,
and Dr Ne\ge F. Ockerblad, have sup:
r\w:;‘e‘c:hmc ‘\ulh many photographs for

wis a pleasure to express my



vi PREFACE

appreciation. The photographs are in
themselves a testimonial of my indebted-
ness to our photographer, Mr. D. M.
Sams. The drawings are mainly the
work of Miss Kay Bell, to whom my
obligations are also obvious. I am
under great obligation to Dr. George
Walker for assistance in the preparation
of phonograms and of the sound tracings
which were made with a cathode-ray
apparatus of his design and construc-
tion. Miss Opal Woodrufl, librarian of
the University of Kansas School of
Medicine, has been of the greatest as-
sistance in the location of certain
references in the [iterature.

T am very grateful to my colieagues,
Dr. Peter T. Bohan, Dr. Graham Asher
and Dr. Galen Tice, who have been
kind enough to look over sections of the
manuscript and have aided me with
many helpful suggestions. To Dr.
Edward H. Hashinger, who has had the
kindness and patience to review the
entire manuscript, it is difficult to ex-

press adequate thanks. T have drawn
very freely on “The Laboratory Note-
book Method in Teaching Physical
Diagnosis and Clinical History Record-
ing” of Dr. Logan Clendcning and have
obtained even more assistance from him
in the course of our consersations and
discussions on the subject of physical
diagnosis. If, after this enumeration of
the aid T have received from so many
sources, this treatise fails to prove a
satisfactory outline of physical diagnosis,
the fault is obviously mine.

In conclusion, this book is intended
as a textbook of physical diagnosis, not
as a yearbook or as an exhaustive
encyclopedia. It attempts rather to in-
dicate the paths of exploration a student
should follow, and possibly suggests
some byways that he may cxplore as
the interest of the moment indicates

RavLrin H. MaJor
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keeper in southern Austria. As a young
lad, he assisted his father in his duuesz
one of which was to keep the guests
glasses well filled with wine. He learned
from his father that he could tell a cask
of wine was filled, half-filled or empty,
by thumping on its end. This simple ex-
pedient gave him the germ of the idea
which later Jed to his great discovery.

Leopold's father was ambitious for
his son, gave him a good education
and fater semt him to Vienna to study
medicine. He was an industrious stu-
dent, a young man of charm, good sense
and pensal disposiion. After gradua-
tton he rapudly achicved success in his
profession and, when taenty-nine years
of age. was appomted physician to the
Spamish Mditary Hosprtal, the Targest
and finest hospitat in Vienna, Ten years
later, 10 1761, he published in Latin his
“Inventum Novum,” in which the new
ant of pereussion was deserbed

Autnbrugger states in hs preface
that “m making public my discoveries,
1 have been actuated neither by an itch
for wnting nor a fondness for specula-
tion, but by a desire of submitting 1o my
brethiren the frunts of seven years’ ob-
cervation and reflection,™

En 2 taennee o

amin
NeAer Moy S " P3N at the

INTRODUCTION 3

For forty-seven years Auenbru&g"-"s
Tittle book of pinety-five pages remzined
unnoticed. fn 1808 Corvisat, the physi-
cian of Napoleon, translated it into
French, only one year before Auen-
brugger's death Corvisart could c.a‘mlx
have ped the book and publ!
it as his own, since Auenbrugger had
been utterly neglected and forgotten,
But with a fine sense of honmor and
integnity, he called attention to Auen-
brugger's neglected treatise and wrote
in his preface “It is he and the beautful
invention which of right belongs to him
that X wish to recall to hife.””

Corvisart was destined to play another
important role in the development of
physical diagnosis. As one of the fore~
most teachers of medicine in Parss, he
atiracted many medical students, one of
whom was René Théophile Hyacinthe
Laennec. Corvisart Tecognized the in-
dustry, accuracy and brilliance of the
young Laennec He constantly en-
couraged him in his studies and taught
him the vafue of percussion, The young
student in turn was stimulated by the
briiliance of his master’s intellect and
was deeply impressed ang fluenced by
his high sense of integnty,

Laennec followed the usual course of
the medical student of his day and, after
fving through many lean years, at last
achieved a reputation as a carefy
physician and slowly acquired a Pprac~
tce One day while on his way to see a
patient his attention was attracted by
some small children who were i
08 2 long beam of wood in the
the Louvre, Oge child was softly
seratching the end of the beam with a
:[::n;huhn[; the others, with their ears

¢ other end, w, istenis i
delight 1o 1 seunds.cm Iistening with

denhec  was thinking of s 4
f~
fculties i examin

1, sane



2 INTRODUCTION

other primitive man, emerged from the
stage in which instinct was succeeded by
reason and other mental processes. The
most primitive man probably looked at
his fellow in much the same way that
we do today. Sometime back in those
hazy historical epochs the discovery of
inspection was made.

Leaving behind us those remote
periods and coming down to the earliest
times which have feft a written record,
we find the physician using inspection
in the examination of his patients. The
Papyrus Ebers, one of the most vener-
able medical treatises in the world, com-
piled about 1500 &. €, describes a great
variety of disease conditions, including
enlargement of the Iymph glands, skin
eruptions, pterygium of the eye and
warts on the vulva, showing that the
ancient Egyptian physician had trained
his powers of observation and constantly
used inspection in the diagnosis of
disease. Hippocrates was a great master
of inspection and saw so much with his
cyes that when we read twenty-four
hundred years later his description of
certain diseases we can almost make
an instantaneous diagnosis “It has often
been remarked that his chimical pictures
of phthisis, puerperal septicemia, epi-
lepsy, epidemic parotitis and some ather
diseases might, with a few changes and
additions, take their place in any mod-
ern text-book™ (Garrison).

There are isolated references to the
use of percussion and auscultation in
ancient times. ippocrates used aus-
cultation to a linnted extent He was
familiar with the pleural frction rub,
which he described as “squeaking like
teather,” in edema of the tungs he noted
that, if one presses his ear aganst the
chest and listens, “it boils inside like
vinegar™; and he also described the well-
hnown succussion splash since hnown
as “Hippocratic succussion ™ Arctacus
the Cappadocian, 1n the sccond century
of the Christian cra, obsersed thatintym-
panites “if you tap with your hand the
abdomen soumds * Johanrnes Platcarius
of Salemno in the twelfth century noted
that, in ascites, the abdomen on per-

i

Fic 1. Leopold Auenbrugger

cussion gave the tone of a hali-filled
leathern bottle, while tympanites pro-
duced the tone of a drum. Wilham
Harvey, the discoverer of the circulation
of the blood, observed that, when the
blood was moved from the vems to
the arteries, “a pulse is made which
may be heard in the chest.” These ob-
servations, however, remained isolated,
unknown to and unappreciated by the
medical profession

For more than twenty-two hundred
years, from the ume of Hippocrates,
nearly five hundred years before Christ,
unti} the work of Auenbrugger in the
latter part of the eighteenth century, the
physician had at s disposat only in-
spection and palpation m the examina-
tion of patients. He made mustakes, but
he must have made correct diagnoses
too; otherwise, he could not have main-
tamned his position as a leader of the
soctety n which he found hmmself or
upheld his reputation as a learned man.
He looked at lus patient’s tongue, he
noted whether he had fever, he felt and
counted lis pubse, but he knew Intle
of the conditton of s heart and lungy
until the nincteenth century dawned,
and percussion and auscultation were
discovered

Leopold Auenbrugger, the discoverer
of percussion, was the son of an inn-



that Prorry would certainly have done
more for percussion 1f he tad been p;le_-
occupied to a lesser degree with his
plesameters  Piorty also attempted 10
refine hus percussion to the pownt where
he could distinguish a liver sound, a
spleen sound, a kidney sound, and so
forth. an erroneous and fanciful u:l‘m,
one, as Skoda remarked, which was al-
1ogether unfounded in fact.”

Porry emphasized the importance of
(he tachle sense, the sense of resist-
ance produced by the stroke. Evf}:y

a4 ! e
|mrponnncc of this tacule \mpress'gon,
and many of our most skillful diag-
nosticians percuss so softly as to emit
no sound whatever, relying enftirely
upon this sense of resistance. Such
skifl 15, however, the reward of per-
sitent practice, and the beginner must
rely at first, not wpon his finger, but
upon the sound produced by percussion

Meanwhile the discovery of ausculta-
ton  was \| d

INTRODUCTION 3

Fic 4 Stethoscope and plessimeter of Piorry

at times accused of it, and while we to-

day do not agree that the chief duty

of the physician is to make diagnoses
d

throughout the medical world, the new
method came imto general use, and the
stethoscope became an accepted part of
the physician’s Josef

and p agree, we cannot but
admure the accuracy and skili of the
Vienna school of a hundred years ago.
Every physician should 11y 1o make his

Shoda introduced the new method in
Vienna, which was rapdly becoming
the medical center of the world, and
filled hus students and colleagues with
a passion for the study of physical diag~
nosis There has probably never been
a chime where patients were d

agree with a possible future
postmortem—and then prevent that
postmortem,

Skoda's “Abbandlung iber Perkus-
sion und Auskuitation,” which appeared
in 1839, is one of the most remarkable
books that has ever appeared on th
subject. 1t the first 1¥ h

more  carefully ot more minutely.
Skoda's wim n medicine seems to have

been to see his physweal findings in the
patient d by the sub:

attempt to place the new discovery ‘of
percussion and auscultation vpon a firm
scientific footing and to apply phymics

autopsy, and tus school 15 reproached
with the criueism that they taught that
the physician’s purpose was not 1o heal,
but to make correct diagnoses Skoda
3y the chefl priest of the school of
“therapeatic nihtsm™ and his common
remark, after he had diagnosed the
rauent’s adment and someone had in-
quired as to the treatment, s said to
have been “Ja, das it emerler

" {that"

) 1he same) (thacs
Therapeutic  mihlism hae gone,
although 1he sciennfic physician is sufl

m the findings obtained by
the new methods Certam errors crept
into this work, but s ideas were
basically clear and logical. He treated
the subject with a remarkable novelty
of viewpoint and with an admurable
spirit of scientific sincerity

The following quotations from hs
book should be remembered by eve
student of physical diagnosis. “Per-
cussion and awscultaton canmot be
learned except at the expense of time
and pains * “The findings of percussion
and auscultation depend never upon the
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F16. 3. Laenrec’s stethoscope

paper, rolled it up tightly into a cylinder,
applied one end to the chest and the
other to his ear. To his joy, he heard
the sounds of the beating heart as welt
as the breath sounds in the chest.
This was the discovery of ausculta-
tion. Laennec spent three years improv-
ing upon his rofl of paper and listening
to the chests of patients. He learned to
turnt wood and made first a solid cylinder
of wood. This soltd eylinder transmitted
the heart sounds well. but gave poor
results when applied to the lungs. He
then bored a hole through the cylinder
and found that he heard the sounds in
the Tungs better He experimented with
various kinds of wood—ebony. cedar,
cane, beech and linden—but found little
difference between them. At length he
devised an mstrument of wood exactly
one foot in length consisting of two
parts with a canal through the center,
which could be taken apart for carrying
and joined together before using. It also
had an adapter which changed the size
of the apertere on the end placed
against the chest. Laennec used the
smaller aperture when listening to the
heart and the larger, bell-shaped
aperture when auscultating the chest.
After considering many names he finally

christened this instrument the stetho-
scope (o7 7fos—stethos = chest; exoresr
—skopein = to examine), the name it
has carried eser since. His instrument,
with slight modification, is still used
extensively in European clinics (Fig. 3),

In 1819 Laennsc pubdlished his
_[:xmous “De PAuscuitation Médiate,”
in which this new method of examina-
tion was explained and its application
to the diagnosis of diseases of the lungs
and heart fully described. In this work
he was compelled, because he was
speaking in a new medical language, to
coin a large number of new words, most
of which are still in common use. Such
terms as pectoriloquy. cavernous breath~
ing, egophony, bronchophony and rales
kave gained universal currency. Rales
was the term he gave to certain sounds
bearing resemblance to the “rile des
mourants,” or the “death rattle.”

Nine years after the publication of
Laennec’s work, Prorry, another French
physician, invented mediate percussion.
Although Auenbrugger was the father
of percussion, it should be recalled that
he practiced immediate percussion or
direct percussion, striking the chest di-
rectly with the fingers and noting the
sounds produced. Piorry, in his work
“Ds la Percussion Médumte™ (Paris,
1828). pointed out that better results
could be obtained bs placing a prece of
ivory (plessimeter) over the chest and
striking it with the index finger of the
other hand. A percussion hammer soon
appeared to take the place of the strik-
mg finger, but the experience of a
century is in favor of using the finger as
a plessimeter. Piorry states that “man}
English or Amernican physicians who
have done me the honor to attend my
courses, hme soucht to simphfy stull
further the procedure which I employ
by using therr finger as a plessimeter”
and writes with disapproval of this
method. The wse of the plesumeter.
however, has now been largely discon-
tinued in favor of the fingers alone. A
physician always has his fingers wih
him, but he may have forgotten hus
plessimeter. A Iriendly critic remarked



worry would certainly have done
:;:cx,la:ygcrcussion if be had bec.n pee~
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plessimeters Piorry ko a!tcx.np!cd to
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forth, an crroneons and fancifol idea,
one, as Skoda rematked, which was “ale
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the tactle sense, the semse of yesit-
ance produced by the s\mkg Evc}:y

$ the

m\rponancc of this tacnle ampressiom,
and many of our most skiliful ding~
fosticians pescuss so softly as to enut
no sound whatever, relying entirely
upon this sense of resstance. Such
skalt 15, however, the rewstd of per-
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» passion for the study of physicat diag-
fosts There has probably never been
a chime where patients were i

agree with 2 posstile future
postmartem—and  then prevent that
postimoricm

Skoda’s “Abhandlung iber Perkus~
<ion und Auskultation,” wiuch appeared
m 1839, 15 one of the most remarkable
books that has ever appeared on the
subject. Tt the first th ’

more carefully or more  munutely,
Stoda's am m medicine seems 16 have
teen to see s physical findmgs m the

patent i by the

attempt to place the new discovery of
percussion and awuscultation vpon a firm
screntific footiag and to apply physics

autapsy, and b school 15 n’.pm;ched
with the enticism that they tanght that
e physican's purpose was not to head,
but to make correct deagnoses Skoda
33 the cuet prest of the school of
“therapeutic mbidisen” and his common
remank, after he had disgnosed the
euent’s adment and someone had in-
quired av 1o the tematment, 35 said o
have been “Ja, dos it eunerler {that’s
¥l the samey
Thenpeutic mhdism hay

lthough the wuentific physician ng‘;‘:;li

m g the findings obtained by
the new methods. Certain errors crept
tnto this work, but bis ideas were
basically clear and Fogical He treated
the subject wnh a remarkable novelty
ol viewpont and with an admirable
spin of scientific sincerity

The foliowing quotzuons from his
book shauld be remembesed by tyery
student of physical diapmosis. “Per.
cussion and auscultation carpot be
Tearned except at the expense of time
and pains.™ “The findings of percussion
and auscultation depend never upon the
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Fic. 3. Laennec’s stethoscope.

paper, rolled it up tightly into a cylinder,
applied one end to the chest and the
other to his ear. To his joy, he heard
the sounds of the beating heart as well
as the breath sounds in the chest.
This was the discovery of ausculta-
tion, Laennec spent three years improyv-
ing upon his roll of paper and hstening
to the chests of patients. He learned to
turn wood and made first a solid cylinder
of wood. This solid cylinder transmitted
the heart sounds well, but gave poor
results when applied to the lungs He
then bored a hole through the cylinder
and found that he heard the sounds in
the Jungs better. He experimented with
various kinds of wood—ebony, cedar,
cane, beech and linden—but found little
difference between them At length he
devised an instrument of wood exactly
one foot in length consisting of two
parts with 2 canal through the center,
swhich could be taken apart for carrying
and joined together before using. It also
had an adapter which changed the size
of the aperture on the end placed
against the chest. Laenncc used the
smaller aperture when listening to the
heart and the [larger, bell-shaped
aperture when auscultating the chest.
After considering many names he finally

christened this instrument the stetho-
scope {orifos—stethos = chest; oxoreiv
~—skopein = to examine), the name it
has carried ever since. His instrument,
with slight modification, is still used
extensively in European clinics (Fig. 3).

In 1819 Laennec published his
famous “De PAuscultation Médiate,”
in which this new method of examina-
tion was explained and its application
to the diagnosis of diseases of the lungs
and heart fully described. In this work
he was compelled, because he was
speaking in a new medical language, to
coin a large number of new words, most
of which are still in common use Such
terms as pectoriloquy, cavernous breath-
ing, egophony, bronchophony and rales
have gained universal currency. Rales
was the term he gave to certain sounds
bearing resemblance to the “rale des
mourants,” or the “death rattle

Nine years after the publication of
Laennec’s work, Piorry, another French
physician, invented mediate percussion.
Although Auenbrugger was the father
of percussion, it should be recalled that
be practiced immediate percussion or
direct percussion, striking the chest dt-
rectly with the fingers and noting the
sounds produced. Piorry, in his work
“De la Percussion Médiate™ (Paris,
1828), pointed out that better results
could be obtained by placing a piece of
ivory (plessimeter) over the chest and
striking it with the index finger of the
other hand. A percussion hammer soon
appeared to take the place of the strik-
ing finger, but the experience of 2
century is in favor of using the finger as
a plessimeter. Piorry states that “many
English or American physicrans who
have done me the honor to attend my
courses, have sought to simplify still
further the procedure which I employ
by using their finger as a plessimeter”
and writes with disapproval of this
method. The use of the plessimeter,
houwever, has now been largely discon-
tinued in favor of the fingers alone. A
physician always has his fingers with
him, but be may have forgotten his
plessimeter. A friendly critic remarked
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Friedich Muller of Muaich, during

s acteee carcer as teacher and in-
sstigator, was particularly im'cres(:d m
udying  physical  diagnosis. Each
smester for forty years, until his re-
irement in 1934, he gave ® course In
ercussion 2ad auscultation. It has been
he custom in many clinics for the chiel
sf the medical department to turm over
he cowrses in physieal diagnosis fo one
of the younger assistants—as something
almost unworthy of the chie{’s attention.
To those who had the Tare privilege of
woding in Maller's chmic it was ahways
ag inspiration to see this great master
spending his time teaching the new
students in medicine the ruduments of
percussion and auscultation.

In no field of medicine is a true
start more important or a false start
more disastrous than w the study of
Thysweal disgnosis There are no short
cuts Tt 1s Yearned only by practice, not
a dull. dreary, monotonous practice, but
practice with all the five senses alert
To quote Pasteur “In the fields of
obeensation chance favors only the pre-
pared mimd ™

Continual  practice o anspection,
palpation, percussion and auscultation
prepares the student to see more and to
know The eflort 15 considerable, but
mo rewards are surer in medicine than
those that come to the practiced eye.
ear and finger

As Osler said of medicine, so we
may <y that physical diagnosis *is to
be leamed only by expenence, "us not
an mhenitance, at cannot be revealed
Levm 1o see dearn to hear, leamn to feel,
icarn 1o smell, and know that by practice
alone ¢an sou become expert

Many physicians have the idea that

e art of percussion and apscultation
®oantquated because they have been
wpliced ty exammanon with the roent-
£6n rass and the tubercubin test They
are baweses  mere pecessan today
than they were a hundred years ago
B o e e
fen rays, for percusson and
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auscultation are pow more Necessary
than ever, in order to interpret prope.rly
our x-ray pictures. The art of percussion
and auscultation has gained greatly in
accuracy, since the findings can be
controlied by the roentgen Ppictures.
Formerly the correctness or the errors
of persussion could be demonstrated
only by the autopsy. Today we ¢an
study the accuracy of our results in
percussion on the living man and under
natural conditions. It is also a great
blessing that the roentgen plates have
shown up the errors of an over-refined
technique of percussion and ausculta-
tion” (Friedrich Miiller).
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disease itself, but always upon the
changes produced n  the organs.”
“Diseases which are entirely different
may show the same findings on per-
cussion and auscultation and vice versa,
the same disease may show a great
variety of findings when we percuss or
auscultate, because sound depends not
upon the chemical but upon the ana-
tomical state of the organs.” He em-
phasizes the fact that students must
study the pathologic anatomy of the
organs which show abnormal physical
signs, closing with the remark that
“everybody should be advised to spend
no time or labor learming these methods
of examination 1f he will not take the
trouble to study pathology in the
cadaver.”

With the advent of Skoda’s work the
last great advance in the subject of
physical diagnosts was made. The
essential truths were established; 1t was
now necessary to study these truths
more carefully, to explain them and to
thresh out some of the chafl that had
been gathered in with the grain. This
process began imriediately and is stll
n progress.

The development of the new scicnce
of physics led to the epochal investiga-

Fi6 6 Friedrich Muller

tions on sound by Savart in France,
Tyndall in England and Helmholtz m
Germany. Their studies and expen-
ments upon sound had a direct bearing
upon the subject of physical diagnosis.
Helmholtz, famous as a physicist, was
trained as a physictan. “Medicine,” he
said, “was once the mtellectual home in
which I grew up, and even the emigrant
best understands and is best understood
by his native land.”

In France, Mailliot i 1843 and
Andry 1n 1845 wrote excellent books on
physical diagnosis, whrle in England,
Stokes in 1828 wrote one of the carlest
treatises on auscultation in the Enghsh
language, followed 1n 1843 by Walshe's
book on physical diagnosis. In America,
W. W Gerhard wrote a text on physical
diagnosis which appeared in 1842 and
was the authoritatise book on the sub-
ject until the work of Austin Flat
Fhint's “Physical Exploration,” published
in 1856, remains today one of the best
treatiscs on the subject and bears upon
every page the tmprnt of the author's
genius. In Germany, Gerhardt's “Lehr-
buch der Auskultation und Perkussion,”
published fist n 1866, remains a
standard treatise. This was followed by
the excellent texts of Guttmann, Eich-
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semester for forty years, until his re-
urement in 1934, he gove a course i
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of the medical department to turn over
the courses in physical diagnosis to one
of the younger assistants—as something
amost unworthy of the chie(’s attention
To those who had the rare privilege of
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an wspiration to see this great master
spending his time teaching the mew
students in medicine the ruduments of
percussion and auscultavon,

In no field of medicine 1s a true
start more mmportant or a false start
more disastrous than i the stedy of
physical dagnosis There are no shost
cuts Tt 15 learned only by practice, not
a dull, dreary, monotonous practice, but
practice with all the five senses alert
To quote Pasteur “In the fields of
observation chance favors only the pre-
pared mnd

Contmual
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the pictures
Formerly the corrtetness or the errors
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disease itself, but always upon the
changes produced mn the organs.”
“Diseases which are entirely different
may show the same findings on per-
cussion and auscultation and vice versa,
the same disease may show a great
variety of findings when we percuss or
auscultate, because sound depends not
upon the chemical but upon the ana-
tomical state of the organs ™ He em-
phasizes the fact that students must
study the pathologic anatomy of the
organs which show abnormal physical
signs, closing with the remark that
“everybody should be advised to spend
no time or labor learning these methods
of examimation if he will not take the
trouble to study pathology in the
cadaver.”

With the advent of Skoda’s work the
last great advance in the subject of
physical diagnosis was made. The
essential truths were established; it was
now necessary to study these truths
more carefully, to explam them and to
thresh out some of the chaff that had
been gathered in with the grain This
process began immiédiately and is still
In progress.

The development of the new science
of physics led to the epochal investiga-

Fi6 6 Friedrich Muller

tions on sound by Savart in France,
Tyndall 1n England and Helmholtz in
Germany. Their studies and expen-
ments upon sound had a direct bearing
upon the subject of physical diagnosis.
Helmholtz, famous as a physicist, was
tramed as a physician. “Medicine,” he
said, “was once the intellectual home in
which I grew up; and even the emigrant
best understands and 1s best understood
by his native land.”

In France, Mailliot in 1843 and
Andry 1n 1845 wrote excellent books on
physical diagnosis, while in England,
Stokes 1n 1828 wrote one of the earliest
treatises on auscultation in the English
language, followed in 1843 by Walshe's
book on physical diagnosis. In America,
W. W. Gerhard wrote a text on physical
diagnosis which appeared m 1842 and
was the authoritative book on the sub-
ject until the work of Ausun Flnt,
Flint’s “Physical Exploration,” published
in 1856, remamns today one of the best
treatises on the subject and bears upon
every page the impnint of the author's
genius. In Germany, Gerhardt’s “Lehr-
buch der Auskultation und Perkussion,”
published first n 1866, remains a
standard treatise. This was followed by
the excellent texts of Guttmann, Eich-



CHAPTER 2
el

HISTORY TAKING AND
RECORDING

History TakmG s an art  Certan
persons seem endowed with the gift of
ettracting concise and accurate histones
from panents However, amyone,
whether endowed with this gift or not,
can learn to take accurate and sats-
factory stories One student may learn
more reachly than another, but it can
be learned by anyone who passesses the
necessary  nquisitiveness,  persistence
and tact

The history of a pauent 1s absolutely
essential to the physicran who 15 at-
tempting to make a diagnosis In some
diseases a physical exammation is of
geeat mportance, whie a laboratory
eteminavon 15 of Litlle value, in other
duseases the reverse obtams; but in all
Yseases the Yustory Is of great im-
‘poriante

The vatue of a careful and accurate
tustory has been stessed: from the days
of classical antquity uptd today Rufus
of Ephesus remarked that “ope must
ask questions of the patiznt; for, with
the aid of these questions one will
fecognize mofe exactly some of the
things which are uiportant 1 the
disease, and one will treat it better”
The essay of Rufus, “On the Interfoga-
ton of Patients" remains, alter more

than a rftennum and o alf, s €x-
cellent treatise on the subject. Since the
days of Rufus, many essays, esen small
books, have been weitten on history
toking. Qne of the best, in recent years,
is the monograph by Herrmann, listed
1 the bibliography.

In sngma peclons the diagnosis is
often made entitely from the history of
pain under the sternum, a pain which
gradually becomes more and morc
agonizing, radiates to the left arm and
is accompanied by a sensation of im-
pending death In gallbladder discase
the history of colicky pains in the right
upper abdominal quadrant, radating to
the shoulder blade, often is more
significant than all the findings on
physical examunation Jn pulmonary
tuberculosts, the history of loss of
weight with night sweats and afternoon
fever may be of greater value in the
dragnosis than the physical findings.
These examples could be multiplied in-
definitely Many experienced clinicians
assest that n the diagnosis of many
duseases the history of the patient’s ilj-
ness is of more importance than all the
other methods of diagnosis combined,

A History should be thorough; thete~
forg, all the details of the patient’s past

9
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HISTORY TAKING ARD RECORDING

alert for any details of the patient’s past
Wfe of for any information regarding
his pacents that may have 2 special
bearing on his present fiiness For these
reasons, #e prefer 1o take the history
i the fallowing order: First, chicf com-
glaint; second, present Mliness; third, pet-
sonal history, fonnth, family history; and,
Finally, the system reviesv.

Tn recording the Yistory the student
may foliow his own inchoalions. e
may record the Tustory just as he has
takeq. it ar he may record it after he has
writtent the chiel complaint, in chron‘n-
logic sequence beginning with the family
history. Personally, we prefer the Jateer
order, but tastes differ.

At the close of 1 bistory the studeat
<houid always wewe 2 heiel summary of
the salient features Thts procedure is
one for which the attending physician is
usually grateful, but 1t 15 of even greater
value 10 the student. It teaches him to
separate the relesant from the irrelevant,
and mdieates certain featres of the
physical examination which must be
considered with special care

Before proceeding to take the history
of 2 panent, the evammer should know
the name of the patent, his race, age,
mantal state and eccupation. Age and
occupation are particularly tmportant.
Certam diseases are diseases of youth,
others are seen only 1n middle-aged or
elderly persons Tub 1s common

it

why he secks refief, and not what the
drognosis of anather physician has been,
The chuef complaint should not be rc;
carded as “diabetes” ot “heart trouble,
but as “excessive urination” of “short-
ness of breath.”

The statement that the chief com-
plaint should be recorded in the po-
tients “own words” implies that lh_csc
words chould contain a clear expression
of thaught, a concise statement of his
symptoms and sot vague phrases such
28 “heast trouble,” “Jung trouble™ or
“kidney trouble.”

Present Niness. The method which
should be followed in obtaining o his
tory of the present iflness 1aries wuth the
patient and with the iliness from which
he is suflenng. The chnical clerk or
physician should strive when possitle ta
allow the patient ta tell his story just as
he wishes and to emphasize the features
which he considers jmportant. Some pa-
tients have the unfortunae teadency to
ramble on and on and never give a clear
or concise recital of their alments. Tn
such cases the examiner must, hy saliful
questioning, direct the story along the
proper hnes. He must take care, how-
ever, not 1o suppress the thoughts of e
patient and 10 substitute iy own ine
stead. We are all familiar with the phy-
sician who can make the patient give
the lclcs'ircd history, by laying undue

n youth, bus uncommon n ald 2ge;
cancer is common m old age, but rare i
youth Certain occupatons carry an in-
creased hazard Tuberculoss ss not un-
common n stone masons and In type-
seders, lead poisoning 15 mote common
@ Battery workers and in panters than
i ofher persons, while bartenders often
succumb to the temptations of their call-
mg and suffer from alegholism, with its
comphications of neanms and crrrhosis
of the lwver

Chief Complaint. This should be
stated a3 briefly a5 possible and 10 the
Patent’s own words. The complaint,
however, and not the diagnosis should
e vecorded The patieat should be
urged to 1ell what fug symptoms are,

on ¢ertain details and by sup-
pressing others altogether In percussing
a patent's chest we showld nor, as
Frredrich Mallee remacked, percuss our
weas into it. Simifarly, in taking a his-
tory we should not force our owp
thaughts into the patient’s mind,

The most common complaint which
couses the patient to seek medical ad-
vice is pain of its closely related symp-~
tom, discomfort. We should distinguish
carefully between the two, A sharp pain
m the stomach after eating has an en-
urely different signtficance from a dult
heavy feeling in the abdomen, The other
most common types of complaints are
nervousness, loss of weight, and wenk.
ness Thg history of the present winess
must obviously vary with the complaint,
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alnesses as well as of his present fllness
must be obtained. The historian must
not, however, lose himself in this maze
of details so completely that he fails
to emerge with the information he went
in to find. In antiquity the two most
famous medical schools were at Cridos
and at Cos. The school of Cnidos de-
veloped physicians who were noted for
their close attention to the details of
illness, details which they described with
such thoroughness that they often lost
sight of the disease itsell. They were
famous for their meticulous and detailed
descriptions of diseases as well as for
the multiplicity of their diagnoses, many
of which were mere enumerations of
symptoms. The school of Cos, by con-
trast, as shown by the writings of its
greatest luminary, Hippocrates, devel-
oped the art of distinguishing between
the essential and the insignificant, and,
although it went into great detail when
necessary, it emphasized the important,
minimized the unimportant and sup-
pressed the irrelevant. The method of
Cos lwves on; that of Cnidos remains but
a memory. This ability to distinguish
between the relevant and the irrelevant
may at times be almost an mtuition, but
it is usually the result of practice,
thoroughness and experience.

In taking and recording a history we
should note the absence of certain fea-
tures as well as the presence of others.
The absence of headache may be as
significant as the impairment of vision.
If we exanune 2 patient who has pains
in his legs and whom we suspect of
having tabes dorsals, the absence of
any difficulty m pgat is obviously
significant ‘The absence of certain
symptoms may be as important m

HISTORY TAKING AND RECORDING

d(spule.. There is gencral agreement that
the patient should first be asked what
ails him—the chief cemplaint.  Re-
garding the next step, there is disagree-
ment. Some physicians prefer to begin
next with the patient’s [amily history,
then his past history and lastly s
present iliness. Such a procedure un-
doubtedly gives us an orderly account
of his family and their disorders, his
own past history with its record of ill-
ness leading vp to his present illness,
the whole in chronological sequence
just as a historian writes a brography.
There are, however, serious objections
to this sequence when taking a patient's
history.

A patient consults a physician be-
cause of pamn, discomfort or appre-
hension which is troubling him at that
particular moment. It is the present and
not the past upon which Ius attention
is focused. He has littfe interest in the
alments he had while a chid and none
at all in the diseases of Jus forcfatiers—
although both may be important and aid
the physician in his dignosts If the
physician, on hearing that tus chief
complant is “shortness of breath,” asks
liim next what caused his father’s death,
the patient 1s unable to see any fogical
connection between the two questions
and may immeduately lose mnterest in the
entirc p ¢ as well as ¢ fence in
the physician. In this instance, and in
practically all instances, it is better to
ask the patient all the details regarding
s shortness of breath, When this in-
vestigation has been completed, the ex-
ammner may ask, without any loss of
mterest on the part of the patent, “Is
there any history of a sinntar iliness in
the famuly?” The patient is now assured
of the s nferest in s aiment

arriving at & di as the y
of others, which, however, does not
mean that every symptom which is
absent should be rccorded, Familiarity
with the various and manifold symptoms
of a disease will teach the student
whether the absence of certamn symp-
toms in a patient is of significance.
Order, The order in which 2 history
should be taken is a matter of some

and is quite ready, witing and often
eager to tell the physician afl he knows
about the illness of his parems and
grandparents as well as alt he re-
members of his own past aiments
Another advantage of takng the
history of the present illness first, is that,
when the physician knows the patent’s
present symptoms, he will be especially
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OUTLINE I'OR HISTORY AND PHYSICAL EXAMINATION

. Telephore Number
A Nameofpatent M. E. S.ML.W.D R
Address Date

Age .
i mplaint: Brief, preferably in the patient’s o3 n words
g g::n(l:nmﬁzss. Logically developed story of symptoms accurately described as to time of
onset, made of onset, duraticn, and teaction o symptoms.
D Past Mnesses-
1 Diseases of childhood
2 Serious ifinesses
3 Injuries
4 Surgery and hosprtalizations
vsonal History .
& h\. Marital s(?(\n—-\lma\mn, health of pariner, compatibilny, number of children. ages
2 Habus Alcohol, tobacco, sedatives or other medications, tleeping haburs
3 Qceupation  Present and past work, exponure 1o occupationat hazards, emotionalty
satisfactory or not R
F. Family ¥lutory: Father, mother, ststers, brothers, diabetes, hypertension, wbercufosis,
apoplexy, nervous diseases, menta) diseases, coneer, famal terdency
G Systera Review-
1 Head Headaches, (duration, severity, character, location, ete )
2 Eves Vision, diplopta, mflamm itory disease, when Tast examined
3 Ears Heanng, earache, discharge, tinnntus
4 Nose, throat, and mouth Tonsilitis, quinsy, glossits
3 R ugh, bemoptysis, Pleurssy. date of recent chest £ ray,

P! i

asthma

6 Cordinascular Djspnea, orthopnea, sulr pain, palp , g cramps, edema

7 Gostromntestinal Appette, distress before or after meals, foods crmed, foods
avorded, nausea, vomiung, hematemesss, melena. dererher camcnimasan '

s . '

9 : . . © v o ustinan fegulnty, duration, amount of flow, date ot

* bleeding. menopavse, number of

1 . .
1 "
. * '4sowoextrematy, paresthesias,
o tinghag, syncope) Y b (numbness
12 Nearapsycluatric " Emotional stabiluty of mstabibity, hustar,
g of nervou:
enviconmental stress, memory defects ¥ s breakdown,

8t to the student the course 1o follow We have used th i
¢ following pi

1 taking a tustory Hard and fast rules taking the famdy and personal %m‘;:r’; g;

cannot be laid df)Wn It 1s a prablem patients, and st has proved very satisfac-

for which there is no general solution  tory, The student 15 given a mimeo~

nxdds 1ts own pmccdu{e &raphed outline, This outhne 1s followed

ld not cease hys qQuiz-  p questioning the patieat, and his an.

e has extracted all the in- SWers ar i
e jott v v
maton possible  from the patent, pencij oy o o B wih @

Al
whether at the moment 51 seems relevant  out, the fer the sheet fas been filled

The question of relevancy
L pl ¥ wates out the accoumt 1 Tull on the hys-

zh;rhx: Hustory of the present illness 1
9St amportant feature of the s~ Jost §, K
0 the com
igr{;h::‘g o[;:: f?rst:’d d;: :'nost dlgmllu“ m wniting legnbl‘;oaz the bedside. Ty,
Stoy 7 i
System review are lcssydlﬁicnl‘;ytoagb!almc o cpappreciaed o e

for here 1he ¢ also contribytes to the a
questioning cap cc
defintte onlyge 4 follow a

Zing unul h
for

[
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The following queries, however, are
usually valuable.

DuraTioN, First, we should ask how
long the patient has been ill, In other
words: Is the trouble acute ot chronic?
Some diseases have a sudden onset with
a rapid termination; others begin slawly
and insidiously. In some diseases the pa-
tient can tell almost the exact minute he
had his first symptoms; in others he can-
not tell within & week or two when his
symptoms first began.

If the patient has been ill for a month,
he is not suffering from lobar pneu-
monia; if he was well yesterday, and
quite ill today, his illness is not per-
nicious anemia.

LocatioN. The importance of the
Iocation of the pain or discomfort is ob-
vious. If the pain is in the head, neck,
chest, abdomen or extremities, this site
directs our attention to a certain organ.
Does the pain remain localized, or does
it travel or radiate to some other region?

Prooress. The progress of the symp-
toms is closely related to their duration.
Has the trouble developed rapidly or
slowly? Have the symptoms become
worse or better? Are they better at times
and worse at others?

CraracTER. It is important to learn
the character of the pain or discomfort
of which the pauent complains. Is the
pain sharp or dull? Is it really pam or is
it discomfort? Does it appear suddenly
and disappear quickly, or does it grad-
ually increase in intensity and slowly
subside?

Reration to Paysiorogic Func-
ToN. It is important to ascestain the
cffects of certain normal activities upon
the symptoms What 1s the effect of pos-
ture? Are the symptoms worse when the
patient is standing or smting or Iying
down? What effect docs exercise pro-
duce? Are the symptoms worse when
the patient walks? The effect of posture
or exercise upon symptoms due to dis-
ease of the circulatory or respiratory
system is usually stnking. Equally strik-
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digestive system should be noted. In
some diseases, eating relieves the symp-
toms; in other diseases, it aggravates
them.

The relation of sleep is important,
Some symptoms appear while the pa-
tient is asleep and wake him from a
sound sleep. In others, sleep brings re-
lief from distressing symptoms.

Errrcts ofF Inscase. The effects
produced by disease vary greatly. Some
diseases quickly produce prostration,
loss of weight, failing appetite and ex-
treme nervousness, causing the patient
to appear quite ill and wretched. Other
diseases, after days or weeks, produce
little change in the patient’s general con-
dition or appearance. Certain  diseases
may produce little change for weeks or
months and then quickly cause catas-
trophic symptoms and rapidly change
the appearance of the patient.

After we have obtained the history of
the onset of the present iltness, its dura-
tion, location, progress and character,
we should carcfully inquire as to s
effects. This can be quickly accom-
plished by inquiring about its general
effects and then about its eflccts upon
the systems of the body, Has the patient
become weak and lost weight? Does he
have fever, or chills or sweats? Has he
headaches, shortness of breath, indiges-
tion, loss of appetite, vormting, disten-
tion of the abdomen, polyuria, painful
urmation or constipation”

Questions regarding the general ef-
fects of the symptoms are of extreme
mmportance. In some diseases certam
general effects follow the primary symp-
toms “as the night the day.” Falure to
pursue this line of inquiry may lead to
serious errors of interpretation and of
diagnosis.

Tt is important to know whether the
patient has been treated for his aifment
and also what the treatment was. Often
a patient with a relatively minor com~
plaint has taken some powerful drug
and is suffering from the effects of the
rather than from the wmial

tr

ing is the ditress produced by
in patients with scvere anemid.
The effects of eating in discases of the

complaint.
The outline on page 13 should sug-
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QUTLINE FOR HISTORY AND PHYSICAL EXAMINATION

LMW, D Race Telephone Number
A, Name of patient M, T. S, N P
Address Bt

Age .
laint. Brief, preferably in the patient’'s awn words .,
g. grh:::n(t:nlﬂgesls: Loglcah‘; Jevefoped viory of symploms accurately described as to time of
oaset, mode of onset, duration, and reaction to symptoms
D Past Illnesses
1. Diseases of chuldhood
2 Serous illnesses
3 Injuries
4 Surgery and hosputalizations
ersonal History.
EE 1 D:\‘hmal slraytus—durauen, health of partner, companbiiny, number of children, ages
2. Halsts  Alcohol, tobacco, sedatives or other medications, sleeping habits
3 Qccupation: Present and past work, exposure to occupanional hazards, emotionally
satisfactory or not
F. Family History- Father, mother, sisters, brothers, drabetes, hypertension, tuberculosts,
apaplexy, nervous diseases, mental diseases, cancer, familal tendency
© System Review:
1. Head Headaches, (duration, sevenity, character, focation, efc )
7 Eyes Vision, diplopia, inflammatory disease, when last examined
3 Ears Hearing, carache, dicharge, tinutus
% Nose, throat, and motek Tonsillitis, quinsy, glossitis
5 Respiratory- Cough, expectoration, hemoptysis, pleurisy, date of secent chest X-ray,
gsthma
6 Cardiovascular Dysprea, orth 1 pam, p Jeg cramps, edema
7, Gastrowntesnnal  Appeie, dmiress before or aficr weals, foods craved, foods
avoided, patsea, vomting, hemaiemesis, melena drarrhea eanutrmatian dapnr ey,

g -
9 "L aue waw UL Ooel, imierval, regulanity, duration, amount of flow, date of
fast period, dysmenorchea, menorchagua, wregular bleeding, menopause, number of
., abortions,
10 Metabolic Wormal weight, gam or loss
11 Neuromuscular Vertigo, paralysis, weahness n extrenity, paresthesias, (numbness
or tinghng, syncope)

12 Newropsychigiic  Emotional stability or instabihity, hisiory of nervous breabdown,

environmental stress, memory defects

g5t 1o the student the course to follow
 taking a hustory. Hard and fast rules
Cansiot be Jaid down It 15 a problem
for which there 15 no gemeral solution.
Bach case demands s own procedure
The student should not cease his quiz-
:mg uotil be bas extracted all the in-
:}rlmaimn possible from the patient,
v ether at the moment 1t seems relevant

r itelevant The question of relevancy
should wait for the summary.

, e Mstory of the present illness 1s
. most imipartant feature of the hus-
m"}";band often, also, the mast difficult
S)Sm:nn The famuly history and the
5 mxr:v‘\gw are less difficult to obtam,

e
g oumnguzstwmng can follow a

We have used the following plan m
taking the family and personal history of
pattents, and 1t has proved very satisfac-
tory. The student 1s given a mumeo-
graphed outhme. This outline is followed
n questioning the patient, and hs an-
swers are jotted down rapidly with a
pencil After the sheet has been filled
out, the student uses 1t as a synopsis and
wrttes out the account in full on the his-
tory sheets This history taking can be
accomplished rapidly, since no time is
lost 1n the composition of sentences or
wowsitng lepbly ot the bedsde This s
greatly apprecrated by the patient and
also contributes to the accuracy of the
istory, since the student at the bedside
has fus attention fixed upon obtaimmng
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facts and postpones the worties of com-
position until he has returned to his
desk.

Some criticize such a plan as stereo-
typed or mechanical. If abused, it can
easily become so. It properly followed,
it serves as a framework upon which to
build an accurate, coherent and connec-
ted history. We should, however, em-
phasize to the student that it represents
merely a skeleton outhne and is the
minimum of questioning. He should ask
all the questions indicated on the outline
and as many others as the occasion
demands.

Personal Mistory, The personal his-
tory as Herrmann has emphasized
“should reveal the individual as a whole,
his personality, his mental make-np.” It
is not sufficient to record merely his
physical complaints, the various diseases
from which he has suffered, It is impor-~
tant to know whether the patient is ha-
bitually depressed or elated, his reaction
to his environment, to his social con-
tacts, to his work, to his family and
friends.

The patieat’s social, rehgious, and
economic background, his education, his
feeling of achievement or of frustration,
all are important factors to evaluate. Pa-
tients, who are emotionally unstable, are
particularly disposed to be on the alert
for any symptoms that may, in their
self-analysts, be the warning of an m-
pending serious illness. We should never
forget that many patients complaining of
severe symptoms are anatornically or
even physiologically sound. Their symp-
toms are not the result of organic dis-
ease but belong entirely to the class of
psychosomatic disorders.

Habits. The habits of the patient may
give important clues to diagnosss There

HISTORY TAKING AND RECORDING

Such terms as “moderate smoker” or
“moderate drinker” should be avoided
as inevact and misleading. Moderation
for on¢ person may be excess for an-
other. The patient’s daily consumption
of tobacco should be recorded in num-
bers of cigars, cigarettes or pipes
smoked, and his daily consumption of
alcoho! in terms of the pints or quarts
of wine, beer or whisky.

Many patients develop the habit of
taking drugs for minor complaints, a
practice which should be carefully
noted. Patients often take irntating ca-
thartics for constipation and develop a
severe diarthea which requires lutle
treatment beyond a withdrawal of the
offending drug.

System Review. The infectious dis-
cases noted in the outline may all have
a definite effect upon the patient’s later
heaith. The same holds true for the cap-
tion “surgery and hospitalizations.”

If a patient is suffering from a head-
ache, it is important to know where it
1s localized, also anything that increases
its intensity or relteves 1t The impor-
tance of wnquines regarding the eyes is
obvious Even the laity recognize the
association of eye strmmn and headache

The patient’s history of disease of the
ecars and throat is of particular 1mpor-
tance in affections which are the results
of focal infection, particularly arthritis,

Inquirses regarding the history of the
cardiorespiraory system are of great im-
portance. A history of chronic cough
with expectoration and hemoptysis is
obviously suggestive of tuberculoss,
while shortness of breath and palpita-
tion of the heart, especially upon cxer-
cise, suggest the presence of a heart
affliction. If this history of dyspnea is
associated with the history of a past at-

are certain dises to which alcoholl

are especially prone, certain diseases
which attack especially a certan group
of workers. The excessive use of to-
bacco and alcohol may produce a train
of symptoms whose significance is en-
tirely missed unless the patent’s habits
of smoking and drinking are known.

tack of rt ic fever, the suspicion of
heart disease becomes almost a certainty.

GASTROINTESTINAL. In discases of
the gastrointestinal tract the diagnosis is
usually made from the histery and the
x-ray Physical and
laboratory examinations usvally play
mumnor roles. For this reason the history
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most be taken with extreme care :I'he
outlme mdicates the type of questions
to be asked

GENITOURINARY. Ab of

The physician today appmcialc.‘, as
never before, the role played !ay environ-
ment in the production of dm::w?. En-
i iously considered

urination are first considered. 3t is im-
portant to know whether the patient gets
up at night to uvrinate and, if so, E}O\v
often, The past history of possible
gonorthea, and particularly of syphilss,
should be gone into with great care, The
diagnosis of gomorrhea is usually ob-
wious from the patient's history. The
diagnosis of syphils may be difficult
from Bis account

Family History. The family history
© mportant in wany diseases, par-
twcglarly those of the nervous system,
some of which are always hereditary.
Duabetes shows a hereditary tendency,
hemophufia is nvariably passed on by
the mother, migraine is transmitted
asually by the mothet 10 the children,
allergic diseases are commonly hered-
tary, a cancer often stalks through
generation after generation of the same
famuly, neurastheme parents beget neu-
tasthenic chuldren Arterial hypertension
shaws a marked tendency to appear 1n
certin families, and there are few
diseases outside of hereditary nervous
affections which show a more strking
heredtary factor The classic answer
to the question of preventing artenal
disease 15 “to be born of the proper
Parents ™ Life msurance actarses have
long since given pref; t

wWas
only in the fight of the patient’s occupa-
tion Taday we realize that its scope is
far more cxtensive and includes every
phase of the patient’s life—his suceess
or farlures 1 his work, his family life
and marital relations.

Summary, The summary of the n3-
tient’s history should include the chief
complaint, the present iliness, the family
history and the personal history, The
facts bearing upon the patient's’ ilfness
should be briefly and clearly summa-
rized. The summary is an cpuome of
the patient’s sliness and of all the facts
m his past history and in his Samily
history that may hiave had nfluence, In
many tespects it the most difficult
part of the history taking, 1t is g test
of the observer's ability 1o sce events in
their proper perspectne and to inter-
pretthem correcly,

Recording the Physical Findings.
Just as history taking is an an, refined
and  perfected only after much ex.
penience, 5o the recording of the physical
findings can be a clearcut logical ac.
count of the patient's physical ah.
normalities, or a confused mivtyre of
apparently contradictory findings which
can misiead the reader a5 much as an
EIraUC Bustary. fust as the physical ex-

{0 paliey holders who are the children
of long-hved parents Physicuans as a
class need no mdoctrination by the ad-
Vocates of eugenics although they may
question seriously the Practicability of
their Program While we haye long bred
cattie to produce the destred results, our
young people will continue to mate ang
breed according to their own desires and
ot 1n the interests of the race or the
strain

In taking 1he tamily histor it -
portant to note uhcda);r the l):x!helrs z::d
mother are ltving and well. The heaish

of the brothers and sy
e ers should be

should proceed @ capite ad
calcem from  head to foot—so the
record should follgw the same order,
stressing and describing 1n some detaj}
the wportant findings and not dwelling
O 1Mportant and tryya) minutiae

outline for 5
record, an onthne which has, in our
hands, proved eminently satisfactory
over a peniod of years We have alg
added the teanseript of the recard of the
history and physical findings

1 an acty;
panient and not 1y o hypoth iy
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OUTLINE FOR PHYSICAL EXAMINATION

Physical Examination:
1. Vital signs- Weight, height, temperature, pulse, respiration, blood pressure
2. General inspection*
a. Posture
b Physique, constitution, nutritional state
¢. Severtty and acuteness of iliness
d. Emotional state in reaction to illness
. Skin* Complexion, texture, turgor, pigmentation, eruption, lesions
Head: Skull and scalp; configuration, scars

wuaw

yes:
a. Lps: Edema, ptosis, width of palpebral fissures
b. scLERA: Jaundice, hemorrhage
C. CONJUNCTIVAE: Pallor, tnjectiqn, petechiae
d CORNEA: Scars, ulceration, arcus senilis
e PUPILS: Size, shape, equality, reaction to light and accommodation
f, vIsioN: Acuity, visual fields by confrontation
8. OPHTHALMOSCOPIC* Optic disks, vessels, exudate, hemorrhage
6. Ears .
a, EXTERNAL® Tophi
b INTERNAL® Otoscopic exammnation, drum
c. Auditory acuity
Nose Shape, septum-—deviation perforation, turbinates, congestion, discharge, polyps
. Mouth and Throat
a. LIPs: Symmetry, cyanosis, chellitis, herpes
b Pharynx and tonsils
€ MUCOUS MEMBRANE AND GINGIVA. Pallor, ulceration, pigmentation
d ToNGue: Color, papillary atrophy, ulceration, deviation
e TEETH: Caries, missing teeth, dental repair
9. Neck:
a. BLOOD VESSELS* Engorgement of veins, abnormal pulsations, scars
b tuyrom. Eslarged, nodular, bruit
©. TRACHEA; Position, mudline or deviated, trachial tug
d LYMPH NODES* Anterior and posterior cervical, pre- and post-auricular, supra-
clavicular
0. Chest and Lungs:
a GENERAL INSPECTION Contour, symmetry, exp equality of exp
and rhythm
PALPATION: Tactile fremitus
rercussioN: Kronig's isthmus—compare symmetrical areas
AUSCULTATION Character and intensity of breath sounds, relative duratton of
msprration and expiration, rales, frichon rub
DiaPtiRAGM: Determine level and excursion
11 Hearr
a. INSPECTION Point of maximal impulse, abnormal pulsations .
PALPATION. Paint of maxmmal impulse, thrills, pulsc rate, rhythm, volume, equality,
vessel wall
PERCUSSION Retromanubrial dulness, right and feft borders of heart

o0

oo

4

¢
d. auscurTaTion Heart d sy, 1st, An, Pi of cardiac rhythm,
—murmurs, location, where loudest, duration, systolic or diastohe, effect of
position change upon murmur
12. Breasts vy, nipple, i {1 Pii i arcola, tenderness,
masses, axillary lymph nodes
13. 4bdomen

a. INsPECTION: Contour, scars, dilated veins, peristaists

b. rarpaTioN: Distention, rigidity, tenderness, masses, hver, spleen, Kndneys, bladder
¢. PERCUSsION. Shifting dullness, tympany, fluid wave, hiver, splenc, or other dullness
d nerntA- Femoral, ingunal

¢ LyMPi NoDES. Ingumal

14. Genualia !
’ a MaLE: Discharge, pemile lesions or scars, hydrocele, testicular atrophy or masses

b, resmate: Inspection of external gemutalia, pelvie examination, inspection of per-
ineum, cervit, bimanual examination of utcrus and adnexa
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15 Extremuiies
8 UPPER’

17

; X s
Hands—Color of paims, moisture of palms, clubbing of fingers, cyanos!

jou defacmuty, shoulder, elbow .
. ::fy\:-::\xs’ ’)»cilg\';ﬂyc‘:‘:gd:;ormuy of jomts, colot and temperature of feet, pou

bz 204 dorsats pedas pricrial pulsation, edema, vn:(n’m:i c‘:;s?;n
16, Boch ond Spine Mobslity, curvature, vertebral tenderness 10 I

1. Nervous System

DEEF TENDON REFLEXES, Biceps, triceps, radiahs, pueilar, Achilles, Babinski
: CRANUAL NERVES! Recbeck whet ‘i‘ndw::td
ORY EXAMINATION: Whed fodscate
18 uz:rsi:{ssghinan 1one, hemotrhods, fissure, fstulae, masses, prostate

Diagnovic Jmpresion®
Suegeded Furher Stadgs

ACTUAL HISTORY AND PHYSICAL ENAMINATION

GS., a 52 year old, white male
farmer entered this hospial for the first
time on 16 February, .

C.C. {Chief Complaint). “Pain and
fingling of the arm and leg.™

PI. {Present Klness). The patient
was relatively well and cafrylng on
normal activities untsd twenty-four hours
previous to this hospitalization Just as
the patient was seating himself at the
table for the noop meal, he was
et .

we substérnal area and over the left
chest Fataess, nausea, and matked
perspuration followed the erset of pam
The patient was asuisted to bed by his
wife—heat and massage to the arm
was applied without relief, Three aspirm
@blets were then twken and within
about thity minutes the patient was
ble to g0 10 sheep

Alter about three houts of 1est the
patient felt mproved and went om of
the bouse o water s stock About one
husdred yards from the house he de-
veloped 2 severe cramplike pain 1 the
calf of the nght Yep followed quickly by
a swular pan m e left thigh In at-
WMPLNE 10 1B to the howvse, the
Pt el meak dufheudty 1 walking
because of great weakness and sensation
${ heaviness as well ag tghtness m the

egs

After the latter episode a physiciay

was ealled, an opiate was adn‘:\nﬁ(:r;l

and the patient was sent by ambufance
to this bospital. 3
Although the patient was selatively
well at the onset of this acute episode
e had been a known diabetic for eight
years. In 1947, the patient consulted his
physician beeause of weakness and
weight loss A ngid dict, but rio insulin
was then prescnibed; however, the pa-
fient dud not do well. He continued to
fose weight but was able to continue
work until he developed a dermatitis
and severe skin infection in 1953, With
ths infection his weight Joss became
very rapid; polyucia became severe, and
hospualization was requiced. At this
time the patient’s diet was readjusted
and e was placed on 35 units of
protamine-zine insulin daily. Improve-
ment was rapid—the patemt gained
thirty pounds and he was able 1o return
1o strenuous farm work. Duting 1954,
ihe potient hias noted frequent and
amnoying jeg cramps particularly at
oight. On at least two occasions he has
had pain 1 the left chest and shoulder
while exesting, This pam on each
occasion disappeared after 2 moment's
rest. Oaly fout months previous 1o this
adnussion the panent was told by his
physician he had high blood peessure
and should “take 1t easy.” No inquicy
as to the level of the pressure was
made, Small white pills ta be taken
twice daily were prescnbed for the iy~
pertension. After the inutial peeseription,
the patient did ot have it refitled,
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OUTLINE FOR PHYSICAL EXAMINATION

Physical Examination:
1. Vital signs. Wemght, height, 1emperature, pulse, respiration, blood pressure
2. General inspection®
a. Posture
b. Physique, constitution, nutritional state
c. Severity and acuteness of illness
d. Emotional state in reaction to illness
3. Skin: Complexion, texture, turgor, pigmentation, eruption, lesions
4. Head: Skull and scalp, configuration, scars
5. Eyes
a. 11ws: Edema, posis, width of palpebral fissures
b scLERA: Jaundice, hemorrhage
€. CONJUNCTIVAE: Pallor, injectign, petechrae
d. CORNCA: Scars, ulceration, arcus senilis
€, pUPILS: Size, shape, equality, reaction to light and accommodation
£. vision, Acuny, visual fields by confrontation
£ oPHTIALMOSCoPIC. Optic disks, vessels, exudate, hemorrhage
6. Ears ,
a, EXTERNAL: Topht
b. INTERNAL: Oloscopic examinaton, drum
¢ Auditory acuity
7. Nose: Shape, septum—deviation perforation, lurbinates, congestion, discharge, polyps
8. Mouth and Throat:
a, LIPS® Symmetry, cyanosts, cheilitis, herpes
b. Pharynx and tonsils
€, MUCOUS MEMBRANE AND GINGIva. Pallor, ulceration, pigmentation
d. tongug. Calor, papillary atrophy, ulceration, deviation
e TEETH" Canes, missing teeth, dentai repair
9 Neck:
a. pLOOD vEsSELS: Engorgement of veins, abnormal pulsattons, scars
b mnyrom- Enlarged, nodular, bruit
€ TRACHEA* Posttion, midline or deviated, trachial tug
d. LyMpn NODES: Antertor and posterior cervical, pre- and post-auricular, supra-

clavicular
10 Chest and Lungs-
2. GENERAL INSPECTION, Contour, symmelry, ¢ fon, equality of exf
and rhythm
b, raLvaTioN: Tactile fremitus
<. pERCUSsioN: Kromg's wthmus-—compare symmetrical areas
d. auscULTATION Character and intensity of breath sounds, relative duration of

wnspiration and espiration, rales, friction rub
. DIAPHRAGM: Determune level and excursion
11 Heart
INSPECTION Point of maximal impulse, abnormal pulsations
PALPATION Point of maximal impulse, thrills, pulse rate, rhythm, volume, equality,
vessel wall
peRcUssioN, Retromanubrial dullness, right and left borders of heart
AUSCULTATION® Heart sounds-—intensny, 1st, A-, P, character of cardiac chythm,
—murmurs, location, where loudest, duration, systolic or dustohe, effect of
position change upon murmur
12 Breasts Symmetry, nipple,
masses, axillary lymph nodes
13. Abdomen: R
a. useretion. Contour, scars, dilated seims, peristalsis
b, paLravion. Distentton, rigidity, tenderness, masses, Iner, spleen, hidneys, Pladder
. prRCUssioN® Shifting dulloess, tympany, flud wave, liver, splenrc, or other dullness
d nerNiy: Femoral, wguinal
e, LYMPH NopES: Inguinal

4 Genuaha .
! 2, MaLe: Discharge, penile fesions or scars, hydrocele, testicular atrophy O masscs

b geuvate: Inspection of external genutalia, pelvic examination, Inspection of per
jneum, cervix, bimanual examination of uterus and adnexa

owda

an

areola,
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He admits some difficulty in
acecpting the  self-discipline
pecessary to control hiy dit-
betes and a tendency to be
resentful of his misfortune.
Reaction o stress of his
daughter’s tragic death seems
to have been average.

Physical Examination

Vitaf Signs Weight 162 pounds,
height 67 nches, temperature
98 6°F, pulse 86, respira-
ton 20, BP 160/90

General Inspection' The patient 15
a well developed, well nour-
ished, adult male apparently
in no acute distress, pleasant
and cooperative. He appears
about the stated age of 52

Skin Normally free of eruption
o unusual pigmentation,

Head- Normat skull, early baldness,
no scars

£yes: Small bilateral xanthomatous
iesions of fower fids, no ptosis
Left mternal stratismus, other-
wise extraocular movements
normal  Conjunctiva normal
The pupils are round, regular,
and react to hght and ac-
commodation Fundus exami-
naton shows a grade I ret-
mal sclerosis with silver wire
artenes  and  amienovenous
mcking  No exudate nor
capilaty  aneurysms  noted.
The disks are normal Grossly
visua) fields are normal

Ears Externally normal. Canals
clear The nght drum 35
scarred but tact, the left s

normal  Heanng 053}
Tormal Fresy

Nose No abnotmalities noted

:};\‘l‘oug}] there 15 a puld devia-
of the
e e septum to the

Motth and Throg;, Lips normal
k:ng\xe ©d and  somewhay
stick  Amficiat dentures,

Alveolar ridges normal. Ton-
sils atrophic and wnmfected.

Neeh  No adenopathy. Thyreid
palpable, but not enlarged.
No  abnormal  pulsations
Trachea in midine.

Chest and Lungs: Normal contour,

. symmetrical Expansion equal

. and pormal. Respiratory rate

normal, Fremitus normaf, No

unusual areas of dullness.

Duaphragmatic  position and

excursion  mormal.  Breath
<ounds normal No rales,

Heart- PML 3 em to left of mid-
clavicular hne in 5th mter-
space, Forceful apex beat.
Heart entarged to left by per-
cussion. No thrlls, 1st heant
tone diminished. A, greater
than P,. No murmurs, B.P.
160/90, puke 86 Normal
radial pulse on right. Na
radial pulse on left

Breasts Normal male,

Abdomen: Normal contour. Ab-
dominat wall somewhat
thickened by fat. Good muscle
tone. No distention No visible
penstalsis. No rigidty. No
tenderness  No  abdominal
masses. Liver palpable at
right costal macgin. Spleen
not pafpable. Kidneys not
palpable. No scars. No hernia.
Smail shotty inguinal nodes.

Geralia, Normal adult male geni-
tala, mild pumosis

Extremunes: The palm of the lekt
hand obviously pale compared
to nght, Left hand cool com-
pated to the right Left foot
cool and pale compared to
right Absent radial and ulnar
pulsation on the left Absent
poplne.a\, darsalis pedis and
posterior tbial pukse on the
left No joint discase. Mld
weakness in the left arm and
Ieft leg

Back and Spine- No deformity

Newrological. Normay deep (e;\don
refiexes No Babinski, Gait
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The patient feels that he has not been
physically able to carry on for four or
five years; but financial stress and
recently greater family burdens have
forced him to disregard his symptoms.
For months he has been much con-
cerned about whether he had a “bad
heart” and whether or not he would
have to take insulin a]l his life, now that
he had started taking it.

P.H. (Past Histary). The paticnt re-
calls only mumps and measles as child-
hood illnesses. At the age of 35 the
patient had scarlet fever, and one year
Iater he had severe influenza during a
local epidemic. A farm accident resulted
in an injury to the left hip at the age of
40, but there was no fracture. No opera~
tions, One hospitalization mentioned
above.

Personal History., Married 30 years.
One son age 27, living, and well. One
daughter age 25 died accidental death
eight months ago leaving a 4 year old
daughter whom the patient has taken
mto the home. Family relationships are
quite normal in the face of tragedy and
itiness. The son is married and hving
n another state. The wife is occupied
m the home but assumes the usual re-
sponsibilities of a farm wife.

The patient has always been an in-
dependent farmer, worked hard, has
owned his own farm for 20 years, His
working day 1s usually twelve hours.
The patient is a Protestant and attend-
ing church member. He rarely smokes,
and has never used alcohol 1n any form.

At the ume of the mnterview the pa-
tient was fairly comfortable, relaxed, and
quite direct and rcliable 1 answering.

F.H. (Family History). Father hv-

ing and well at 82, The mother dicd at
age 40 of “consumption.” Three sisters
are living and well One sister died of
diab Maternal grandmother died of
diabetes. No brothers. No nervous or
mental diseascs. No apoplexy. No
cancer.

System Review
Head, Rare headaches; occasional
vertigo past year.

Eyes: Left internal strabismus since
bitth, sight in this eye poor.
Glasses for reading since
1946, last changed two
months ago.

Ears: Otitis with draiming right ear
as child. No tinnitus, heating
good,

Nose, Throat, and Mouth: All teeth
pulled because of “pyorthea”
fifteen years aga. Dentures fit
well. No sore tongue, nor sore
mauth.

Respiratory: Influenza about 1941
—severe. About two severe
colds yearly. No asthma,
preumonia, pleurisy  nor
hemoptysis. No cough. Chest
plate six months ago.

Cardiovascular. See above. Denies
shortness of breath. Uses onc
pilow. No edema.

Gastrointestinal: ~ Appetite  very
good. No food idiosyncrasies
not sensitivittes, No nausea,
vomiting, hematemesis. No
indigestion No constipation,
but occasionally takes “laxa-
tives.” No diarthea No
Jaundice. No melena.

Genitourinary: Since begmnning in-
sulin  there has been no
polyuria. No nocturia. No fre-
quency, urgency, nor hema-
turra. No alteration in size nor
force of strcam.

Metabolic: Weight has been fairly
constant at 160 pounds for
the past year. Maximum
weight past 15 years 192
pounds, minimum weight 130
pounds in 1953

Neuromuscular: Sce above. Tin-
gling, numbness, and dis-
turbed sensation in the left
hand and both legs and feet
have been mildly disturbing
with this illness. There has
also been coolness of the left
hand and left foot.

Nenropsychiatric: The patient has
apparently had no episodes of
severe emotional instability




CHAPTER 3
CHAT ™7 -

PAIN

PaLN Is ONE of the most common com-
plamts that call the physician to the
patient. Though 1t 1s a subjective rather
than a phystcal finding, patm bears such
an intimate relationship to physical
diagnosis that a brief consideration of
1t is mportant Pain directs the attention
of the examuner to certain parts of the
patient’s body, and though 1t cannot be
seen, palpated, percussed or heard, it
may be elctted by palpation and per-
cussion, and certam findings 1o phystcal
dragnosts are seen, palpated and heard
only n the presence of pamn

The tissues and organs supphied by
the autonomic nervous system are not
sénsiive to pan m tbe ordnary sense.
We can cut, burn or tear such organs
a5 the hean, stomach, inteshnes, hver
or kidneys without productng any sensa-
non. Willtam Harvey described the case
of the eldest son of Viscount Mont-
gomery who had a large open cavity tn
his side exposing the heart He carned
him to King Charles to “behold this
wonderful case™ “And s most ex-
cellent majesty, as well as myself,
acknowledged that the heart was with-
out the sense of touch, for the youth
never knew when we touched his heart,
except by the sight or the sensation he
%ad throvgh 1he external integument.”
Many smrgeons 1 the days before

anesthesia noted the insensitiveness of
the viscera ta pain or touch, Sir James
Mackenzie has decribed an abdominal
operation performed without anesthesia
in which he broke up adhesions and re-
sected the intestines without producing
pain. He observed, however, that the
patient had pain with each peristaltic
movement ol the upper part of the re-
sected bowel, but that the pain was felt
in the umbilicus some 12 inches from
the point where the pamn was produced.
In abdominal operations today under a
local anestbetic the surgeon observes
that he can cut and handle the viscera
without eliciting any patn or even sensa-
tion. When, however, the mesentery is
pulled it produces severe pain immte-
diately.

In considering the location of pain
and its relahon to fesions of various
organs, 1t » of fundamental importance
to note two classes of pain, local pains
and referred pains. Local pains are
pains felt over or m the vicinity of a
pathologic process. Referred pains are
pams which are not felt at the area of
the disease process, but are referred and
felt at some distant point on the body
or extremities. Referred pams have been
known to physicians for generations, but
a clear understanding of them came first

21
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not tested. Mild weakness of
left arm and leg. Moderate
reduction in vibratory sensa-
tion in both lower extremities.

Rectal: Very spastic sphincter, ex-
ternal tags. Prostate normal in
size and consistency.

Diagnostic Impression

Diabetes mellitus.
Arteriosclerotic heart disease.
Myocardial infarction.

Embolization of aorta and
both common iliacs from
mural  thrombus  in  left
ventricle.
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the right lower lobe the pam may be felt
in the right lower quadrant (Fig 7) {n
cases of lobar pnecumonia when the pain
1s Jocated exclusively m the abdomen,
the differenttal diugnosis between lobar
p and acute cholecysttis or
acute appendicitis may be difficult, Care~
{ul exammatior. will, however, usually
disclose suggestive or conclusive evi-
dence of pneumonia in the chest with an
absence of the charactenstic findings of
cholecystiis or appendicitss in the ab-
domen

Conversely, gallbladder disease or
disease of the liver when it extends to
the d may simulaie
Galen (a4 D 160) was famliar with the
confusion in such cases and wrote in

Fi 7 Dugram showing projection of pam
1@ the abdomen in pneumonia

Fic 8, pan
costal neryes,

M diphra,

‘potted area

smatie  pleysyy
by phremc nerve

PAIN 23
some detail about the differential drag-
nosis, pointing out that liver discase m:
volving the diaphragm produced rapid
resprration, focal pain and couglung, but
no brown sputunt.

Pleurisy. The pam of pleurisy is situ-
ated usually over the arca where exam-
ination shows the pleurisy to exist. This
1s due to the fact that the panietal pleura
receives its innervation in part from the
intercostal nerves which carry pain fi-
bers Diffuse involvement of the pleura
usually causes more pam in the lower
part of the thorax than in the upper
part, probably because the excursions of
the lungs are greater at the base than in
the upper parts, The pain of pleurisy is
probably transmitted only from the pari-
etal pleura, since there is no evidence
that the visceral pleura has nerves capa-
ble of transmitting pain impulses Hence
the pam of pleursy is made more in-
tense by deep or raprd breathing, which
causes greater excursions of the lung
against the inflamed parictal pleura, Oc-
casionally m Pleurisy where there 15 no
Pain, pressure over the inflamed area
will produce pain

DiapiracMATIC PLEURISY, The pain
in diaphsagmatic pleurisy usually has o
twofold distribution, a large local area
of pain on the affected side of the Jower
part of the thorax, and upper part of the
abdomen, and g second small area on
the neck or the shoulder on the same
side (Fig 8) Capps has shown that the

1
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(Capps ) Dark area supplied by inter.
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with the fondamental investigations of
Henry Head.

Head began his investigations with
the study of pain in herpes zoster, find-
ing that the distribution of the lesions
on the skin correspond with the areas of
cutaneous pain or tenderness occurring
in certain visceral diseases. Since the
lesions of herpes zoster produce cuta-
neous pain in the skin areas supptied
by the sensory nerves whose ganglia are
mflamed, Head postulated that the cuta-
neous pain felt in visceral disease was
located in the areas whose scnsory
nerves enter the cord at the same seg-
ment which supplied nerves to the vis-
cera concerned. In disease of an organ,
impulses pass from its nerves to a seg-
ment of the cord and are felt as pain on
the skin areas whose sensory nerves
enter the same cord segment. With in-
finite patience Head succeeded 1n out-
lining the areas of the body correspond-
ing to these segments of cord These
have since been known as Head’s arcas
Later investigations have produced cer-
tain divergences of view and exposed
certamn crrors, but the essential correct-
ness of Head's ideas has been definuely
established.

The studies of Joseph A. Capps,
which extended over a period of more
than twenty years, have shed much hght
upon pain wmn the pleura, pericardmm
and peritoneum. Capps' mvestigations
have cleared up many points which were
obscure and reconciled many apparently
conflicting views n regard to pain mn
discases of these serous structures.

An extended consideration of the
subiect of pan ts outside the scope of
this book, but a brief consideration of
some of 1ts more evident and betier
understood mamfestations 1s of great aid
m the ntecpretation of disease, and as-
sists us in locabizing various lestons.

HEAD
Pam in the head is otica due to a
local condition. Frontal sinusins usually
causes pain m the forclxe:\d,'\\h Ie wmavx-
ilfary sinusitis produces pain_oer the
mavillary sinuses, although cither may

PAIN

cause a general unlocalized headache,
Epidemic parotitis or mumps produces
pan over the enlarged parotid glands,

Trifacial neuralgia, or tic doulourenc,
causes intense pain over the areas sup-
plied by the trigeminal nerve. This dis-
ease affects most commonly the infra-
orbital, or maxillary division of the
nerve, then the mandibular, and last the
ophthalmic. It is usuaily unilateral, The
pain js sharp, stabbing, lightning-like
and usually excrucuating. Eating o¢
drinking hot or cold foods, talking,
washing the face or brushing the teeth
may precipitate an attack. Patients ob-
serve that certain areas along the course
of the nerves are more sensitive than
others. These arcas arc commonly
referred ta as “trigger zones,” since
touching them sets off an attack. Neu-
ralgra of the ninth nerve 1s uncommon,
but s scen occasionally.

Pam over the occiput raduting for-
ward over the scalp is caused by neurttis
of the great occipital nerve.

Headache 1s one of the commonest
symptoms scen in the practice of medi-
cine. Its causes are numerous and varied.
Antong the comnion causes arc eye
strain, hugh blood pressure, anemia,
bramn tumors, various infectious dis-
eases, and fever of any origin Migrame,
or sick headache, s a distinct chimen)
entity, a hereditary affisction, periodic
in 1ts appearance, usually accompanied
by visual disturbances and often by ver-
tigo, nausea and vormting

THORAX

Lungs. The lung aself is insensitive
to pamn Marked inflammation of the lung
parenchyma prodices no pain uniess the
parictal pleura itself s involved The pan
of pneumoma 15 the pan of plenrsy

In lobar pneumoma of the nght lung
the pam at the onset s sometinres lo-
cated 1n the abdomen, feading the phy-
sicran to suspeet that the patient s suf-
fering from 2ente cholecystitss or acute
appendicitis When the nght uppes of
middle Jobe 1 myvohed, the pam s often
Jocated 1 the nght upper quadrant of
the abdomen, while in invohvement of



Fic 12 Pam in angina pectons

monly occurs m an attack of angina
pectons are seen 1 Figure 12, These
areas are supphied with sensory nerves
which enter the cord in the same seg-
ment with the autonomic nerves from
the heart, partjcularly from the ventri-
cles The pan usvally reaches the maxi-
mum intensity pradually and then grad-
ually declines It 1s unhike the lightning
patns of tabes dorsalis which reach thete
maximuin antensity 2imost instanily, at
the moment of onset. The pain may ap-
pear orly in the arms, or may appear
first m the arms and then n the chest

Pans ansig from lestons of the as-
cending aorta are felt over both shoul-
ders, while pains due to disturbances of
the transverse arch are localized in the
mudline at or above the suprasternal
natch Pawas on the right sde of the
chest and down the inner aspect of the
nght 21m may be due to disease of the
nght venteicle. The pan in the right
arm, which Heberden noted occasionally
11 ANgINa pectorss, was probably due to
Iesions of the night coronary artery or of
the circumfles branch of the left cor-
onary artery.

In 3 dissecting anenrysm of the tho-
racie dorta there 15 useally excruciating
Pain, radiating from the midthoracic re-
Zwon 1o the anterior chest wall, down the
back and even into the thighs or doeae
sionally inta the neck. The pain is often
50 mtense it causes prostration and ol

Fio. 13. Areas to which pain from various
parts of the heart and aorfa are referred
(After Hirschfelder.)

1apse. Even if the patient recovers, the
intense pain may Jast twenty-four (o
forty-e1ght hours.

The location of pain resulting from
disease of the auricles, ventricles and
aorta is shown in Figure 13,

Pericarditis. There has been much
difference of opwon in regard to the
trequency or importance of pain in peri-
carditis Some authonties have stated
that acute penicarditis s usually pain-
less, while others consider precordial
pain as the most charactenstic com-
phaint in pericardutis.

Mackenzie remarked, “This curiows
pawlessness ©of pericarditis  compared
with pleurisy is one that has long puz-
2ed me, and 1 have only a dim percep-
tion of how it may arise. I merely calt
attention to this fact in passing.”

Capps, who has mvestigated this sub-
ject with especial care, has also come to
the ion that simple, p
cated fibrinous pericarditis (Fig. 14) is
painless, Pam 1n pericarditis 1s due to
three complications: (a) a large effu~
ston causing great tension on the peri-
cardial sac with a resylting dull acke or

ession over the heart; (#)
s

Wi1sS AC) 2n extension of the meriened,.



Fhreric Nerve
Intercostal Nerve

Fic 9. Nerve supply of diaphragm

UNDER SURFACE

PHRENIC NERVES

INTEACOSTAL NERVES

Fio 10 Diagram of torso showing areas to
which diaphragmatic pain is referred,

diaphragm has a twofold scnsory nerve
supply The penipheral nim of the dia-
phragmatic pleura s innervated by sen-
sory branches from the intercostal
nerves, while the central part is mner-
vated by the phrenic neeve (Fig 9) In-
flammation of the outer margin of the
drapliragm arritates the branches of the
intercostal nerves, and the pan is felt
in the corresponding spinal segment—in
the lower part of the thorax, 1n the ab-
donen or n the lumbar regon. Inflam-
mation of the central part of the dia-
phragm irmitates the phrenic nerve so
that the pain is referred to the neck or
shoulder which is supplied by nerves
from the same spinal segment as the
phrentc nerve, Each area of distribution
is a typical example of referred pain

(Fig. 10).

Fic 11, Pan in left pleural effusion

In pleural effusions the pain usually
arises from pressure on the diaphragm
and is felt in the shoulder when the cen-
tral part of the diaphragm is involved, in
the side or back when the outer part is
involved, or in both locations when the
entire diaphragm 1s involved (Fig. 11).

HEART

As William Harvey noted more than
three centuries ago, the heart stself is in-
senstble to pain. Yet some heart affec-
tions are accompanicd by pain. A clas-
sic and outstanding example is angina
pectoris.

Angina Pecloris. Angma pectoris was
first clearly described by Willham Heber-
den in 1768. He noted, “The pain 15
sometimes situated wn the upper part,
sometimes in the middle, sometimes at
the bottom of the os sterni, and often
more inclined to the left than to the
right side. It hkewise very frequently
extends from the breast to the nuddle
of the left arm. . . The pamn some-
trimes reaches to the night arm as well as
the Ieft, and cven down to the hands *
John Hunter, a distinguished victim of
this disease, describes the pan “as
though the sternum swas bemng drawn
back to the spmc ™ Matthew Arnold,
another famous victim, described his
sensations dunng the attacks as “though
there were a mountain on my chest,”

The areas over which the pain com-



areas on the sk, in the same manner
as the pain in angina pectorns

The pam caused by a lesion of the
parsctal pentoneum 1s usually localized
accurately on the abdominal wall neat
the lesion self. 1f an inflammatory
process mvolves the diaphragmatic
peritoneum, the pam is never in t:he
diaphragm, but 15 referred to the sl‘de
or the shoulder or to both just as in in-
Rammation of the diaphragmauc pleura.
The pain in peritonts, d to
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is often first in the epigastrium, then
over the right side of the abdomen and
Tater localizes definitely over the appen-
dix. The early pain 1n the epigastrium is
caused by spasm ot edema of the ap-
pendix and is transmitted by the sym-
pathetic fibers and referred to the epi-
gastrium The later “true” inflammatory
pain is at the site of lesion and is trans-
mitted diectly by the pain fibers in the
partetal peritoneum, Pressure almost in-
variably ifies the pain, When the

PAIN

Hertzler, “be 1t categorically avowed, is
due to wrritation of the cerebrospinal
nerve fbers lymg in the parietal walls
Just beneath the panetal peritoneum or
the diaphragm ™

Peptic Ulcer. The pamn in peptic
ulcer is usually fauly sharply localized
w the epi i The ch st

inflamed appendsx lies behind the cecum,
the pain is often most severe in the
nght lumbar regton,

Gallbladder Disease. In acute in-
Nammation of the gallbladder there is
pain and tenderness on pressure directly
over the gallbladder (Fig 19). In at-

“heartburn” of peptic ulcer 1s apparently
due to gastric penstalss In gastac ulcer
the pamn usually follows immediately
after eating; it is present during diges-
tion 2nd absent when the stomach is
empty. In duodenal ulcer the pain is
reheved by catmg, the dusteess thus
being absent during digestion and pres-
ent when the stomach is empty Pressure
on the abdomen directly over the ulcer
often elicits tenderness,

Appendicitis, The pam m a typical
attack of appendicitis 15 located sooner
or later quite accurately over the ap-
pendix (Fig. 18) At the onset the pan

Fia 18, Pan 1n apy
felt i epigasiry
appendix.

pendicitis commonly first
um, lates $oralized over

tacks of gal colic, pain is felt over
the galibladder and over the upper part
of the abdomen and the lower part of
the thorax on the right side. Quuite char-
actenstic is the pam near the inferior
angle of the 1ight scapula and at times
over the right shoulder (Fig. 20).
Capps states that in his experience
galibladder colte does not produce pain
in the neck or trapezius region and that
such pain indrates irritation of the
undersurface of the diaphragm. Sub-
shcnpular pam, helz believes, is the only
charactenistic  referred pain -
bladder disease. pan I g
Intercostal Neuralgia, The pain pro-
duced by an intercostal neuralgia may

GALL-BLADDCR
Dusgasc.

FIG 19 Pain jn gallbladder dpsease



F16. 14 Areas of friction rub in simple en-
complicated fibninous pericarditis—no pain.
(After Capps)

F1G. 15 Pain in pencardiis tnvolving dia
phragmatic pleura

tis 1o the pleura producing a pleuroperi-
carditis. When this extends to the dia-
phragmatic pleura, the pamn 1s felt in the
neck or shoulder when the central part
of the diaphragm 1s involved (Fig 15)
The path of transmission of these im-
pulses is shown in Figure 16 If the
lateral part of the diaphragm 1s mvolved
as well, pain 1s felt in the region of the
left shoulder and also n the abdomen
araund the umbilicus (Fig. 17).

Chromc adhesise pericarditss and per-
icarditis with a small effusion produce
no pain Pam, of it is present, is due to
involvement of the thoracic or dia-
phragmatic plevra.

F16, 16. Diagram showing refletes of trans.
mission of pain from diaphragm to
shoulder (Capps) The renve impulse starss
at the diapnprapm, passes upwards 10 the
IV cenical segment, to which alo the
sensory nenves of the shoulder lead The
sensation of pain is reflected down these
nerves 1o the shonlder

FiG
extensne
pleura

17 Pam i perrcarditis showing more
involvement of diaphragmanc

ABDOMEN

The hollow viscera of the abdomen
are msensmve to heat and cold, and no
pamn 1s produced by cutting, clamping or
burming them. The partetal pentoncum
is, however, sensitrve to srritation and to
traction caused by pulhing the organs
Irritation, distention or traction pro-
duces pan which is comeyed directly
to the cord by the splanchmic nenes
There 15 alco evidence of a true somatic
visceral pamn produced by impukes from
the viscera to the cord which are re.
ferred 1o the corresponding segmental



areas on the sk, in (he same manaer
as the pain in angma pectons

The pan caused by a leswn of the
patietal penitonev s usually Yocalized
accurately on the abdominal wall near
the lesjon 1self. If an mflammatory
process fnvolves the  dwphragmatic
peritoneum, the paw 8 never in t.he
diaphragm, but is referred to the sx’de
ot the shoulder or to both just as in fn-

A

B .
LUy AN
due to wntation of the cerebrospinal
nerve fibers lymg in the parietal walls
just beneath the panetal pentoncm or
the draphtragm.”

Peptic Ulcer. The pam 1 peptic
vlcer is usually faily sharply localized
in the epigastnum The characteristic
heartbuen™ of peptic ulcer 1s apparently
due to gastuic peristalsis In gastnc uleer
the pam uspally follows immediately
alter eatng; it s present during diges~
tion and absent when the stomach is
empty, In duodenal ulcer the pain is
rehieved by catng, the distress thus
bemg absent dunng digestion and pres-
ent when the stomach 1s empty. Pressure
on the abdomen directly over the ulcer
often elicits tenderness

Appendicitis. The pam 11 a typical
attack of appendicitis is Jocated sponer
of fater quite accurately over the ap~
pendix {Fig 18) Al the onset the pain

F1o 38 Pain 10 4
et epigasty
appendre

Ppendiettis commont
y fiest
M, later lacalired over

27

s often first in the epigastrium, then
aver the right side of the abdomen and
Yater Jocalizes definitely over the appen-
dix. The eatly pain 1 the epigastoum is
caused by spastn ot edema of the 3p-
pendix and is transmitted by the sym-
pathetic fibers and referred to the epi-
gastrium. The Jater “true” inflammatory
pain is at the site of Jesion and is trans~
witted duectly by the pain fibers in the
panetal peritoneum. Pressure slmost in-
variably intensifies the pain. When the
inflamed appendix lies behind the cecurm,
the pdin is often most severe in the
right Jumbar region,

Gallbladder Disease. In acute in-
flammation of the gallbladder there is

e - el

e et s
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ur ganviaster and over the upper part
of the abdomen and the lower part of
the thorax on the right side. Quite char-
acteristic is the pain near the inferior
angle of the right scapula and at times
over the right shoulder (Fig. 20).
Capps states that in his experience
gallbladder colic does not produce pain
it the neck or trapezius regton and that
such pain indicates irttation of the
undersurface of the diaphragm. Sub-
s;apuhr pain, he believes, is the only
charactetistic referred pain in -
bladder disease. pam wh
Intercostal Neuralgia. The pain pro-
duced by an intercostal neuralgia may

16 19 Pam in gallbladder disease,
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F16 14 Areas of friction rub in simple un.
complicated fibrinous pericardstis—no pam
(After Capps.)

Fie 15 Pam in pencardiis mvolving dia-
phragmatic pleura

tis to the pleura producing a pleuropen-
carditis. When this extends to the dia-
phragmatic pleura, the pain s felt in the
neck or shoulder when the central part
of the draphragm fs involved (Fig 15).
The path of transmission of these im-
pulses is shown in Figure 16 If the
lateral part of the draphragm is mvolved
as well, pain is felt in the region of the
left shouldec and also in the abdomen
around the umbilicus (Fig. 17).

Chrome adhesive pericarditis and per-
icarditis with a small effusion produce
no pain. Pain, if it is present, 1s due to
involvement of the thoracic or dia-
phragmatic pleura.

,
¢
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Fic 16. Dragram showng refleves of trans.
mission  of pain from diaphragm to
shoulder (Capps). The nerve impulse starts
at the diaphragm, passes upwards to the
IV cervieal segment, to which aho the
sensory nerves of the shoulder lead The
sensatton of pan is reflected down these
nenves to the shoulder,

17 Pam m pencardins showmg meore
mmohement of draphragmatic

Fic
extensne
pleura

ABDOMEN

The hollow viscera of the abdomen
are insensitive to heat and cold, and no
pain is produced by cutting, clamping or
burning them. The paretal peritoneunt
15, however, sensitne to tritation and to
traction caused by pulling the organs
Irritation, distention or traction pro-
duces pamn which s conveyed directly
to the cord by the <planchmic nerves
There 15 also evidence of a true sonate
visceral pamn produced by impuises from
the viscera 1o the cord which arc re-
ferred to the corresponding segmenta)



areas on the skin, in the same manner
as the patn m angina pectons,

The pain caused by a leson of the
parfetal pentoneum s usually localized
accerately on the abdominal wall near
the leston atself. If an inflammatory
process involves the diaphragmatic
peritoneum, the pain is never m the
diaphragm, but is referred to the side
or the shoulder of to both just as in in-
Rammation of the diaphragmatic pleura.
The pam wm peritonitis, according to
Hertzler, “be 1t categorrcally avowed, is
due to wntation of the cerebrospmal
nerve fibers lymg in the parietal walls
just beneath the parietal penitoneum or
the dhapbragm ™

Peptic Ulcer. The pain in peptic
ulcer is usually faily sharply locahzed
m the epigastnum. The charactenstic
“heartburn” of peptic vlcer is apparently
due to gastric penstalsis In gastric ulcer
the pan usually follows immediately
after extmg, 1 1 present dunng diges-
tion and absent when the stomach s
empty. Ja duodenal ulcer the pam 15
relieved by eating, the distress thus
being absent duning digestion and pres-
ent when the stomach is empty Pressure
on the abdomen directly over the ulcer
often ehaits tenderness,

Appendicitis. The pam in 2 typical
attack of appendicitis 1s Jocated sooner
or later quite accurately aver the ap-
pendix (Fig 18) At the onset the pamn
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is often first in the epigastrium, then
over the night side of the abdomen and
later localizes definitely over the appen-
dix. The early pain in the epigastrium is
caused by spasm or edema of the ap-
pendix and 15 transmitted by the sym-
pathetic fibers and referred to the epi-
gastnum. The later “true” inflammatory
pam 15 at the site of lesion and is trans-
mitted duectly by the pain fibers in the
parietal peritonetm. Pressure almost in-
vanably intensifies the pain. When the
wnflamed appendix lies behind the cecum,
the pain is often most severe in the
right [umbar region

Gallbladder Disease. In acute in-
flammation of the galibladder there is

Anin nad tamdaam -
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o1 the abdomen and the lower p:u"l of
the thorax on the right side. Quite char-~
acteristic 1 the pan near the inferior
angle of the right scapula and at times
over the right shoulder (Fig. 20).
Capps states that in s experience
galibladder colic does not produce pain
in the neck or trapezius region and that
such pain indicates irritation of the
undersusface of the diaphragm. Sub-
Sv}:’npuhr pain, he believes, is the only
characteristic referred pain i -
bladder discase./ pein gl
Intercostal Neuralgia. The pain pro-
uced by an interco;lal neur:ggia l"’l‘l::y

Fi6 19 Pam in gallbladder dtsease
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Fra. 20. Pain over the back in galtbladder
disease.

sinulate the pain of pleurisy, of gall-
bladder disease or acute appendicitis
when the lower intercostal nerves on the
1ight side are involved, The pain of
intercostal peuritis is, however, usually
more superficial than that of pleurisy,
and on auscultation over the painful
area no friction is heard. In intercostal
neurtis there is also usually a cutaneous
hyperesthesia over the arca where pain
is felt. The pain of intercostal neuritis Is
abolished by a subcutaneous injection
of some local anesthetic into the painful
area. This procedure is often of great
value, particularly in differentiating be-
tween the pain of intercostal neuritis
and that of gallbladder disease or ap-
pendicitis It should not be forgotten,
however, that a referred pain from vis-
ceral disease may be relieved by focal
anodynes and by local anesthesia, as
shown so clearly by Weiss and Davis.

LIVER

The liver itself contains no pain fi-
bers, but inflammations of the liver give
rise to local pain over the liver due to
involvement of the parietal perttoneum,
When inflammatory processes of the
liver and gallbladder extend upward and
involve the diaphragm, the charactenistic
pain of diaphragmatic peritonitis is pres-
ent. In cholangitis a sudden jar of the
liver causes pain.

SPLEEN

Pain is not a prominent symptom in
most affections of the spleen. In infarc-
tions and acute inflammatory processes
in the spleen a perisplenitis may result
with involvement of the parietal and
diaphragmatic  peritoneum  produciag
pain over the spleen, over the left hypo-
chondrium and at times in the left
shoulder. Infarction of the spleen is
common in endocarditis,

KIDNEYS

Chronic Bright's disease, contrary to
the common impression among the laity,
is a painless affection. Acute nephritis,
when the kidneys are enlarged, may at
times produce severe pains in the lum-
bar region, Such pams are usually as-
cribed to tension on the kidney capsule
caused by the swollen organ.

Kidney stones, which are relatively
quiescent, may cause, as Osler observed
from personal experience, a “constant
localized, dull pain, the area of which
could be covered on the skin of the
back in the renal region by a penny
piece, and which could be imitated ex-
actly by deep firm pressure on 2 super-
ficial bone.” Attacks of renal colic may
cause severe pain in this area and a
radiation of the pain into the flank and
into the tesuicle on the affected side
(Fig. 21).

Fi 21 Pamn m reaal colic.



Fi6 22 Pain due to abstruction of ureter

URETERS

The distribution of pan from a stone
or kink in the ureter depends, of course,
upon the location of the pathologic
Process “The most common area of
ureteral pan is in the lower quadrant
on or befow a ine drawn between the
amefior superior spmes of the ihum,
balfwsy between the midime and the
Spmes On the right side this 15 always
mside and below McBurney's poimt and
distinct from §p» {Ockerblad and Cal.
son) Pain over the thiac erest originates

n the upper Part of the ureter, Pam
down the mner

BLADDER

Acute cysutys

Produces pan in
Suptapubic regign, 13 he

> t10m whence it com.

——
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radiates to the sacrum, perineum
mngms. At the onset of the attack the
pam may be hmited to the lumbar
egion
‘ glliladder stones may produce discom-
fort in the pubic region Frequently aﬁgr
micturition they cause a sharp pain
which is referred to the end of the penis.

EXTREMITIES

The skin and subcutaneous tissues of
the arms and legs are well supplied with
pain fibers, and lesions bere almost in-
variably produce focal pams. T!:e Te-
ferred pams of angina pectoris in the
amms have been already described. The
“hightning pains” of tabes dorsalis are
short, stabbing pains in the Tegs. These
last only a second or two and Dass as
suddenly as they appear, leaving the
skin and muscles tender. The pains ap-
Ppear at one time over a certain area of
the feg, at another time over another
2rea, and are pathognomonic of the dis-
case. These pains are duc to involve-
ment of the sensory roots at the point of
their entry into the cord.

Sciatic neuritts causes pain along the
course of the scatic nerve. This pain is
Eelt on the posterior aspect of the thigh
and leg Diabetes is a common cause of
sciatic neutitis Similar patns ara caused
by pressute on the sacral plexus ang
merves and are frequently Present in
sacrolliac disease and in carcinoma of
the prostate

ANESTHESIA

Anesthesias over certamn areas of the
body are often quite as significant as the
Ppresence of pain, The absence of sensa-
ton m a certain area when touched,
pricked with a Pin or touched by hot or
cold objects indicates that there 1s either
a lesion of the nerve itself or a Jesion
at the sensory ganglia or of that part
of the cord which carmes the sensory
fibers,

Complete section of 2 nerve
duces anesthesia over the area supplied
by that nerve with a loss of motor
Power,
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In tabes dorsalis the patient com-
monly has bands of anesthesia across
the chest or abdomen which may be
demonstrated on carcful examination,

In syringomyelia there is dissociation
of sensation, especially over the extrem-
ities, in which the sense of touch is re-
tained, while that for pain, heat and
cold is lost. Such patients may inad-
vertently burn their fingers from ciga-
rettes or even burn their feet in a fire-
place.

In the anesthetic form of leprosy the
sensation of temperature and of pain
may be fost. Father Damien, the martyr
of Molokat, first realized that he had
leprosy when he accidentally poured
scalding water over his feet and felt no
sensation of pain,

Anesthetic areas on the skin in pa-
tients suffering from hysteria are char-
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CHAPTER 4

GENERAL INSPECTION

THE FIRST PROCEDURE OR Seeing a pa-
tient 15 a general survey or general -
spection Inspection is often aided by
palpation In order to conduct the
proper mspection of the patient, the ob-
server must have three things a good
light, the patient in a proper posthon,
and a keen, observant eye A poor light
may cause the abserver to muss entirely
a defimte yaundiced tint of the skin An
umproper position of the patient may
fead the observer to overlook completely
a mass m the epigastrium—as, for ex-
ample, the patient reclmng on one
elbow, with tense abdominal muscles.
An observant eye 1s so pecessary as to
fequire no comment

Rt is important that the patient be
comfortable, but it 5 equally umportant
that the examuner be n a comfortable
position (Fig 23) The examiner can-
fot do s best when 1 a stramed or
uncomfortable posiion

The patent should be partaally or
completely undressed, Many cases of
tuberculosis of the chest are missed be-
cause the physician did not msist upon
the patient’s removing his undershart,
Women, especially, may demur, hut
should have «t tmpressed upon them
that, since they came to be examined,
clothing nterferes with an accurate cx:

amination, An entirely wmpersonal atti-
tude on the part of the examiner 10
nudity will usually aid in smoothing over
any difficulttes. Friedrich Muller relates
that his father was once summoned be-
fore a hospital boatd on the charge that
he had failed to respect a patient’s pri-
vacy and had pulled down the sheets on
the bed when examming her. His de-
fense was that the disease was under the
sheets and not on top of them, The
board saw the pomt and dismissed the
charges.

One of the first conditions the ex~

amtoer should consider is the psyche or
mental state,

F16 23 Inspection of patsent
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In tabes dorsalis the patient com-
monly has bands of anesthesia across
the chest or abdomen which may be
demonstrated on carcful examination.

In syringomyelia there is dissociation
of sensation, especially over the extrem-
ities, in which the sense of touch is re-
tained, while that for pain, heat and
cold is Jost. Such patients may inad-
vertently burn their fingers from ciga-
rettes or even burn their fect in a fire-
place.

In the anesthetic form of feprosy the
sensation of temperature and of pain
may be lost. Father Damien, the martyr
of Molokai, first realized that he had
leprosy when he accidentally poured
scalding water over his feet and felt no
sensation of pain.

Anesthetic areas on the skin in pa-
tients suffering from hysteria are char-
acteristic findings in many instances,
Here the physician is often aided by the
fact that the areas of anesthesia, which
the patient shows, do not correspond to
the anatomical distribution of any nerve.

Numbness or slight anesthesia of the
hands is a common finding in pernicious
anemia,
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Certain patients in depressed psychic
states, such as melancholta, impress us,
nat because of 1his torpor, but because
of 2 lack of interest in their surround-
ings Pauents suffering from catatonia
remind us mate of statues than of men.
Theur faces are not dull or stupid as are
those of cretins, but impassive, without
expression, sphinx-like. Thewr eyes by
contrast faitly gleam with intelligence
2nd animation. They often impress one
a3 persons wha are keenly aware of 2?79
fife going on about them, but are guite
unable 1o take part in it.

Patients in coma due to diabetes or
uremia are quite nnconscious. Diabetic
subjects 1 coma show a rapid, intense
breathing, trenchantly described many
years aga by Kussmaul as “air hunger”
—a dyspnes with po cyanosis Usemic
coma 15 often accompanied by frequent
convulsions  Patients who are uncons
scious after an attack of cercbral hemor-
thage or “apoplexy” show sterforous
breathing lke a giant snoring, while
hystenical pauents, even after long at-
tacks of unconscioustess, retain narmal
breathing and pulse rate, and persons
overcome by too much alcohol or by an
overdose of drugs may be totally un-
conscious Here the diagnosis may be
made from the alcoholic odor of the
breath or froem the history, It should be
emphasized, however, that often a man,
after drinking, may have been “slugged™
and later, when carried to the hospital,
diagnosed as “drunk™ and dre a few
hours afterward from the results of a

fractured skull,

Detirum may be the result of fever,
of drugs such a5 belladonna, hyoscine,
or barbiurate, or may be the pre-
criamm:mt siga of a patient suffering

om a mental disease  Alcoholic in.

toxication may lead to delirium tremens,
2 pucture that suddenly appears at times
m alecholic patients who are suffering
from an acute febnle disease, such as
pricumomia. A patient suﬂering from
debrum tremens talks incohercm]y and
incessantly, He s constantly in motion
mc $8¢s rats, mice o other anumals on
e bed or floor, vermin which 1y to
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awl over himt and filt him wath terror.
'K very interesting form of mental abee-
sation seen most commonly but X\c’)! ex-
cluswely m alcohotics is called Korsa-
koff's syndrome, in whx:h.thg patients
deseribe with great detail imaginary
travels they have just finished, '.'md
imaginary persans whom they have just
met.

POSTURE

The posture of a patrent often gives
a valuable diagnostic ¢lue. Hippocrates,
the Father of Medicine, laid great stress
upon the posttion assumed by the pa-
tient in bed. He remarked that “to lie
upon one’s belly, when not habitual to
the patient to sleep thus winle in good
health, indicates delirum or pain in the
abdominal regrons.” Patients suffering
from tabes dorsalis, from acute gastro-
ententis or from tuberculosis of the
lumbar spine often assume this position,

The ancients observed that a panent
suffering from pneumonia often lay on
the affected side, a position which we
often, but not mvanably, see these
patients assume. Aretaeus the Cappa~
docian, who practiced 1 the second
century, noted that m these patients “it
is comfortable o Ye on the inflamed
side, but on the opposite side painful™
This observation was old mn his day,
Patients with pericarditis or heart

e e e

Fi6 76 Postare of pati
patient suffering 1
pericardial effusion {Ebstein.) "8 fom
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PSYCHE OR MENTAL STATE

Is the patient nervous, mentaliy alert
and competent, or deranged, dull or
stupid? Many nervovs patients, partic-
ularly those suffering from Graves® dis-
ease, are wnusually alert and “full of
pep” and seem to be mentally quick
and agile. Psychoneurotic patients are
often emotionally unstable and cry
easily. The account of their illness is
often almost interminable, and they suf-
fer pains m almost all the organs of the
body. They often come with a list of
complaints written down.

Some patients with certain forms of
menta) diseases such as manic-depres-
sive insamty are phenomenally alert,
their words being spoken with such
swiftness that we can scarcely follow
their thoughts,

Patients suflfering from myxedema or
hypothyroidism are noticeably dull, apa~
thetic and torpid. Their mental reactions
strike us instantly as being abnormally
slow, their general torpidity reminds us
perhaps of that of an alligator. The
facal expression is characteristic. There
is a duli, apathetic look and a lack of
intelligence in the face. The eyes appear
heavy and the face 1s swollen (Fig. 24).
After thyroid therapy there is usually a
striking change  the facial expression
as well as in their mental reactions (Fig.

| S

Flo. 24. Characteristic appearance in myx-
edema.

Fic 25. Same patient after three months of
thyroid medication,

25), This mental apathy and torpidity
reaches its height in cretinism or con-
genital hypothyroidism. No one has de-
scribed the cretin better than Balzac in
his well-known novel “The Country
Doctor.™

“Much as the old cavalry officer had
seen 1n the course of his soldier’s career,
he felt a thrill of surprise and horror
at the sight of a human face which could
never have been lighted up with thought
~—a livid face in which a fook of dumb
suffering showed so plainly—the same
jook that is sometimes worn by a child
t0o young to speak, and too weak to cry
any Jonger, in short, it was the wholly
animal face of any old dying cretmn.
The cretin was the ong vanety of the
human species with which the com-
mandant had not yet come in contact
At the sight of the deep, circular folds
of skin on the forehead, the sodden.
fishlike eyes, and the head with 1ts
short coarse, scantily-growmg hair—a
head utterly divested of all the facultres
of the senses—who could not have ex-
perienced, as Genestas did, an mstinctive
feehng of repulsion for a being that had
neither the physical beauty of an ammal
por the mental endowments of man,
who was possessed of neither instinct
nor reason, and who had never heard
not spoken any kind of articulate
speech.”
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are difficult or even impossible to over-
come.

‘The famous Dr Samuel Johnson was
2 victim of habit spasms. His biographer
Boswell has wnitten a good account of
the great lexicographer's tics On one
oceasion a young gitl asked him why
he made “such strange gestures,” “From
bad habits,” replied Dr. Johnson “Do
you, my dear, take care to guard agamst
bad habuts.”

In chorea, or St, Vitus' dance, called
first by Paracelsus choreq Sancti Vui,
the patient makes sudden, urexpected
and purposeless movements, usually of
the arms and legs, but at times of the
head or even of the whole body. This
disease has been called Sydenhany's
chorea since Sydenham’s ~ masterful
description of 1t “The hand,” Sydenham
wrote, “cannot be steady for a moment
It passes from one POSIIon to another
by a convulsive movement, however
much the Patient may strye to the
contrary Before he can TaIse a cup to
bus Lips, he makes as many gesticulations
35 a3 mouniebank” The isease, ag
Sydenham floted, “attacks boys and girls
from the tenth Jear to the time of
puberty.” e firsy SYMptoms  that
Parents often note i the awkwardness

35

of the children, who drop glasses 3nd

The name “St.
plates at the table. i
Vitus' dance” came from zpe chapel o
St. Vitus at Zabern, which sun';rers
from the “dancing mania” of lh‘e‘ Middle
Ages visited for cures. The “dancing
mania” of the Middle Ages, an epidemic
of religious excitement, was probably
hysterta and entirely di!fereql from cho-
rea, although the contortions pf s
victims resembled those of this dxsﬁase.

In Hunti 's chorea, a | Y
affliction, the movements are similar to
those of Sydenham’s chorea. In Hunb
ngton's chorea, however, the disease
begins during adult hfe, becomes pro-
gressively worse and leads to mental
deterioration,

Consulsions may occur with or with-
out a loss of consciousness, show muscle
spasms, and are seen in epilepsy,
cclampsia, hysteria, tetanus, tetany,
scarlet fever, encephalitis, typhoid fever,
uremia and in poisontng, notably with
strychnine, Clonic convulsions are those
marked by an alternate contraction and
relagation of the muscles; tonic can-
vulsions are those in which there is
persistent contraction of the muscles,

In Jacksonian epdepsy the spasm
begins in a limited group of muscles in
the face, arm or leg and may gradually
extend to other muscles. The patient is
conscious throughout and watches with
both tnterest and apprehension  the
spread or march of the spasm,
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GAIT

The gait of a Patient give
tion of great valpe, Several
especially characteristic and

A patient suffering from hemiplegia
usually drags the affected leg around
m a semicircle whyle walking An ob-
servant eye sees that the

ner side of
the toe of the shoe and the sole be-

s informa-
| gaits are
often seen,

€ normal one,
ben walking, often
N the affected sige
nd quite suff, a5 con-

bold the arm o



34 GENERAL INSPECTION

trouble often appear most comfortable
when lying on their right side and often
when leaning their body over against a
table {Fig. 26).

In tetanus the spine may be so bent
backward that the body rests on the
back of the head and the heels. This
position is called opisthotonos {(sriobev
—opisthen == behind + révos—tonos
something stretched). When the
body is bent forward it is called em-
prosthotonos (éerposfe emprosthen =
forward 4 révos). Flexion of the body
to one side is pletrothotonos € p Dev
—pleurothen = side 4 révos); while at
times the entire trunk and limbs may
be rigid, orthotonos (ép8és—orthos =
straight + révos). Opisthotonos was de-
scribed by Hippocrates in tetanus.

Opisthotonos is frequently seen also
in epidemic cerebrospinal meningitis
and in tuberculous meningitis (Fig. 27).

Patients with congenital cardiac
disease often are dyspneic and have
severe pains in the legs when standing
but obtain immediate relief when they
assume a squatting position.

Patients suffering from serious cardiac
disease usually assume a sitting posture
in bed. These patients cannot Jie flat
in bed, and they even sleep mn a siting
posture. The same posture 1s usually as-
sumed by any patient suffermg from
embarrassment of respiration, whether
due to heart disease, nephrtis, pneu-
monia or asthma.

Many patients suffering from heart
disease sleep at night, not in their beds,
but sitting by the side of the bed with

e s e e ecemm i

their arms resting on the bed and theic
heads buricd in theic arms. When a
patient gives a history of sleeping, not in
his bed, but propped up in his chair,
such a history is almost pathognomonic
of heart disease.

Patients suffering from severe pain
often assume unusual attitudes to obtain
relief. Figure 28 shows the position
during sleep of a patient suffering from
Buerger's disease. The subject of the
position assumed by patients suffering
from various diseases has been studied
by Ebstein, whose article should be read
by every student and physician interested
1 this subject.

MOVEMENTS

In health the body and the ex-
tremities are at rest except when moved
by voluntary motions of the body. In-
voluntary movements are departures
from the normal and may occur while
the person 1s conscious or unconscious.

One of the most common types of in-
voluntary movements occurning during
consciousness is that which mcludes the
so-called ncs or habit spasms. These
movements involve most commonly the
eye muscles and the muscles of the face
and neck, The person from time to time
rolls his eyes around, from side to side
or upward, or may suddenly squint his
eye and then open 1t widely. Some per-
sons make sudden ternfying facial
grimaces or roll their heads about in an
unexpected fashion. These tics, or habit
spasms, as the latter name implies, are
the result of habit and, like most habats,

t
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Fi6 28 Posture in Buerger's disease

are difficult or even tmpossble to over-
come,

The famous Dr Samuel Johnson was
2 victim of habyt spasms. His biographer

oswell has written good account of
the great lextcographer's tes. On one
occasion a young girl asked hym why
he made “such strange gestures “From
bad habits,» replied Dr, Johnson, “Dp
You, my dear, take care to guard against
bad habuts »

In chorea, or §t, Vitus'

dance, called
first by Paracelsus choreq

' ' to the
© can raise 5

his lips, he makes ag many gesncu;::gmt:s,
35 2 mountebank € disease, a5
Sydenham noted, “aitachg boys and ,guls
rom |h‘c tenth year 1 the time of
Puberty " e first SYPIptoms gy
Parents often note is the awkwardness
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of the children, who drop glasses Sgd
plates at the table. The name “St.
Vitus® dance™ came from the chapel of
St. Vitus at Zabern, which suﬂ'ffrets
from the “dancing mania” of the de.dle
Ages visited for cures, The “d_ancu}g
mania” of the Middle Ages, an epidemic
of religious excitement, was probably
hysteria and entirely different from rh'o-
rea, although the contortions of its
victims resembled those of this disease,

In H gton’s chorea, a heredj
affliction, the movements are similar to
those of Sydenham’s chorea. In Hunt-
ington’s chorea, however, the disease
begins during adult life, becomes pro-
gressively worse and leads to mental
deterioration

Convulsions may occur with or with-
out a Joss of conscrousness, show muscle
Spasms, and are seen il
eclampsia, hysteria, tetany,
scarlet fever, encephalitis, typhoid fever,
uremia and in porsoning, notably with

relaxation of the muscles; tonic con-
vulsions are those i which there is a
persistent contraction of the muscles,

In Jacksomgn epilepsy the spasm
begins 1 3 limited group of muscles jn
the face, arm or leg and may gradually
extend to other muscles. The patient is
conscious throughout and watches with

both interest and  apprehension the
spread or march of the spasm,

GAIT
_ The gait of 5 Patient gives informa-
tion of great valge, Several gaits are
especially characteristic and often seen,
A patent suffering from hemiplegia
Usually drags the affected leg around
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Patients with tabes dorsalis have a
peculiar slapping or flail-like gait, They
walk with their cyes on the ground, the
feet wide apar, raising the legs quite
high so their fect will clear the ground
and then bringing them down with a
peculiar slap, the hecl usually striking
the ground first, or the entire sole at the
same time. “The normal man walks by
faith, the tabetic by sight” (Osler). This
gait has sometimes been compared with
that of a man walking up-stream in
shallow water. “If the patient is asked to
close his eyes while standing upright,
he immediately begins to sway and reel,”
as Romberg noted years ago. This has
since been known as Romberg's sign.

Many patients suflering from paraly-
sis agians (Parkinson’s diseasc) have
a typical gait. They walk with their head
and body sharply inclined forward,
usually with sharp quick steps, and give
the appearance of “running after their
center of gravity.” This gait, when once
seen, impresses itself indelibly upon
one’s memory and may be suflicient to
allow onc to make what Traube called
an  “Augenblicksdiagnose,” or “in-
stantaneous dingnosis.” It 1s a good ex-
ample of what one recognizes, not be-
cause he has read a long description of
it, but because he has seen it before
(Fig. 29). It may be slight or absent in
milder cases of paralysis agitans.

A spastic gaut, a stilf, choppy sort of
walking, is often seen in multiple
sclerosis, 1n amyotrophic lateral sclerosis
and in other nervous diseases involving
lesions of the upper neuron. A slow,
clumsy gait, as if the patient were
stepping over obstacles, often accom-
panies peripheral neuntis, The scissors
gait seen in spastic paraplegn js due
to rigidity of the adductor muscles of
the thigh. The name accurately suggests
the appearance of the pauent, who
walks with his thighs close togcther hike
the blades of a scissors.

An ataxic gait is seen in ccrebellar
diseasc, n discases of the labyrinth and
in Fricdreich’s ataxia. These patients
step irrcgularly, sway and reel like
drunken men without, however, the
stamping gait of the tabetic. An in-

Fi6 29. Gait in postencephalitic Parkinson’s
disease.

teresting condition called astasio-abasia
was described by Charcot in patients
who had perfect control of their legs
while lying in bed, but were unable
either to walk or stand. This condition
is produced by hysteria.

SPEECH

The character of the voice may ad
in a diagnosis The voice in a man
suffering from infantilism is high pitched
like that of a eunuch. In virilism, its
antithesis, the voice of a boy of six may
be deep and bass like that of an adult
male. In ancurysm of the aorta the voice
as well as the cough may have a brassy
quality In laryngeal paralysis the voice
1s usually feeble.

Diseases of the larynx with mvolves
ment of the vocal cords produce marked
and obvious changes in the vorce. In
tubcrculosis and syphilis of the larynx
the voice 1s enfeebled, hoarse and rough
In carcinoma of the larynx the voice 15
markedly weakened, usually higher
pitched than in tuberculosis or syphilis,
and suggests a “stage whisper.” Acute
or chronic laryngitis causcs hoarseness,
enfeebled voice or even aphonia A per-



sisting hoarseness should always excjte
suspicion and should be carefully in-
vestigated. .

Certain disturbances in speech are

AR

One of the most charatielisu, vyp.8
of speech is the “scanming speech,”
which, when present, is an mmportant
finding in multipie sclerosss In this type
of speech enunciation is slow and the
patient hesitates at the beginning of
wotds, then rushes on with the sentence,
producing a peculiar staccato-Iike effect
It occurs also in Fredreich's ataxia

In paresis the speech is slovenly and
sticks, as st were, at certain consonants,
particularly “I” and “r.” The common
test phrases which brng out these de-
fects are “round the rugged rock the
ragged rascal ran” apd “third niding
arullery brigade,”

In a comparatively rare disease, pseu-
dobulbar paratysis, the voce is dull,
monotonous and without the normal
modulations of tone The pateent speaks
suddenly, almost explosively, and
order to pronaunce a few words uses an
immense amount of effort, which seems
to exhaust fum

A patient with delirican tremens has a
very tremulous speech, he stumbles over
words and often misptonounces them

In botulism the patient suffers from an
obvious paralysis

of speech and com-
plamns of great difficulty 1n speaking
Articulation s indsstinct, and there may
be 2 complete loss of vouee, or aphonia
Aphomia,
distinguished. from aphasta A patient
with ephana or, more aceurately, morar
aphasia has 3 Jogy ar defect 1n the power

of expression by speech Th
with aphasia has . oty

asked “Thae 45 o Sy et
o e S i, " g
- e 1™ “No A key? Yes,
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Anarthria is the inability to articulate
clearly. Aphonia, aphasia and anarthria
are commonly the result of cercbral
vascular Jesions,

NUTRITION

Overweight, The state of nutntion is
usually judged by considering whether
the patient is overweight or underweight,

One of the most common causes of
overweight is overeating. Many pbese
patients become so because of their ap-
petites, Many fat people, however, 510
not eat excessively as compared with
other people. However, they eat more
food than they require and for that rea-
son gain weight Heredity, as is well
known, plays an important role, so that
many families show in successive gen-
erations this tendency to store fat,

Patients whose fat is the result of
overeating usually show fat faces, with
double chins, fat‘arms and a deposit of
fat particularly about the abdomen,
Such people often show a tremendous
increase i girth, while the legs, al-
though fat, seem unusually small by
contrast, and appear quite inadequate 10
support the patient’s weight. This type
1s especially seen tn middle-aged persons
(Fig 30).
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Fic. 31 Frohlich’s syndrome.

One of the most striking types of fat
people is seen in patients suffering from
diseases of the endocrine glands. The
most characteristic, perhaps, is that seen
in Frohlich’s syndrome, due to disease
of the prtuitary glund. These patients
show an infantifism of the sexual organs
associated with a marked deposit of fat,
which has a central distribution, occur-
nng mainly upon the lower part of the
abdomen and thighs. The face of such
patients may be of normal appearance,
and the arms, hands, legs and feet nor-
mal in size Such persons are fat cen-
trally, while peripherally they are of
normal size (Fig 31).

Diabetic patients occasionally show a
striking atrophy of the subcutaneous fat

F10. 32. Fat atrophy in patient receiving m-
sulin mjections

Fi. 33 Muluple symmetrical Itpomatoss
chest, and legs, and are better

o)

following continued admumistration of
insulin subcutaneously (Fig. 32).
Closely related to the obesity due to
endocrine disorders are the localized de-
posits of fat forming true jatty tumors
ot lpomata. Such fatty tumors are
usually Jocated symmemc.ally upon the
neck and arms, also at times over the

known as “multiple symmetrical lipo-
matosis™ (Fig 33). This condiion oc-
curs both in overnourished and nor-
mally nounished persons. Hypothyroid
obesity is less common. Patients who
suffer from 1t show other signs of hypo-
thyroidism Another discase closely re~



lated is Dercum’s disease, or adiposis
dolorosa. This name suggests at once
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retention of fluid with the production of
an insulin edema The student should

GENERAL INSPECTION

the most striking ch 1stics of the
disease—fatty deposits and pain. These
patients, atready fat, acque painful
masses of fat.

Fatty people are proverbially the butt
of numerous jibes and jokes. But obesity
15 no joking matter, as the fat man

ber that 10 pounds of edema
may be present without being obvious.
Underweight. Underweight, or loss
of weight, is most commonly seen in
conditions in which there 1s an excessive
destruction of tissue, as in continued
fevers, and in wasting diseases such as
) b

fearns when he applies for life i
and is heavily penalized. Beall has cal-
culated that every pound of fat requires
five sixths of a mile of blood vessels to
supply # and that a man who is 30
pounds overweight is carrying around
25 miles of excessive blood vessels with
a resultant strain upon the circulatory
system. He points out that fat is a para-
site and that as we lengthen the waist-
line we sharten the lfe hne.

Edems, or general anasarca, may
cause a marked increase in weight. This
should be suspected when a patient
gains weight with phenomenal rapidity.
Such edema 15 commonly the result of
heart disease or Lidney discase, and
more recently is often seen in diabetics
taking jnsulin We have seen diabetic
patients gain as much as 15 pounds a
week, the incsease beng mainly due to

18 34 Cxre
ferng trom

eMe emacianon in
Palmonary tuberculops,

patient suf-

P y (Fig. 34) and
cancer. Pulmonary tuberculosis, how-
ever, may be present in a patient whose
nutritton is excellent. The patient shown
1 Figure 252 had advanced pulmonary
tuberculosis with cavitation. In Graves’
disease, or hyperthyroidism, we see a
marked loss in weight just as we see a
gamn of weight in myxedema or hypo-
thyroidism Graves® disease shows an in-
crease in the metabolic rate, while myx-
edema shows a decrease.

In Sir ds* disease, a synd
caused by atrophy of the anterior lobe
of the pituitary, there is marked emaci-
ation with a dectease in the metabolic
rate (Fig 35).

FiG 35, Stmmondg disease.
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Fic 31 Frohlich’s syndrome,

One of the most strtking types of fat
people is seen in patients suffering from
diseases of the endocrine glands. The
most characteristic, perhaps, is that seen
in Frohlicl’s syndrome, due to disease
of the pituitary glund. These patients
show an infantilism of the sexual organs
associated with a marked deposit of fat,
which has a central distribution, occur-
ong maialy upon the lower part of the
abdomen and thighs. The face of such
patients may be of normal appearance,
and the arms, hands, legs and feet nor-
mal mn size. Such persons are fat cen~
trally, while peripherally they are of
normal size (Fig. 31).

Diabetic patients occasionally show a
striking atrophy of the subcutaneous fat

FiG 32. Fat atrophy in patient teceiving in-
sultn 1njections

Fi6 33 Muluple symmetrical lipomatosis
chest, abd and legs, and are better

following continued jstration of
insulin subcutaneously (Fig. 32).
Closely related to the obesity due to
endocrine disorders are the localized de-
posits of fat forming true fatty tumors
ot lipomata, Such fatty tumors are
usually located symmetrically upon the
neck and arms, also at times over the

known as “muluple symmetrical hipo-
matosis” (Fig 33). This condition oc-
curs both in overnounshed and nor-
mally nounshed persons. Hypothyroid
obesity is less common. Paticnts who
suffer from 1t show other signs of hypo-
thyroidism. Another disease closely re-



to take his body after death, put lead in
his coffin and sink it in the Thames.
Hunter, getting wind of this arrange-
ment, hurried to the scene, plied the
men with drink, and finally secured the
body at a cost of 500 pounds. The
coffin, filled with lead, was towed out
in the Thames and surk while Hunter
hastened away with his treasure, now
one of the curiosities of the Museum of
the Royal College of Surgeons. O'Brien
was 8 feet 4 inches in height. The
Russian giant, Machnow, one of the
tallest known, measured 9 feet 3 mches
w height (Fig 38). The tallest giantess
known was Wassiliko Calliandji, a
Greek, who measured 7 feet 6 inches.

Many classifications of giants have
been proposed, but that of Launois and
Roy 1s most generally accepted They

recognized two types:

1. ACROMEGALIC GuanTs These
cases of gigantism are the best known
:nd understood, and are produced by a

Fro 33 Russian | -
giant, M,
inches 1n heght, (Lagpogs c::&o:iayg) frer 3
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skull of O'Brien shows a marked en-
largement of the sella turcica, indicating
a large and hyperactive pitvitary gland
“Acromegaly is gigantism of the adult,
gigantism s acromegaly of the adoles-
cent” (Brissaud and Meige). This may
be expressed by saying that when the
pituitary  hyperactivity  begins during
adolescence, gigantism appears; when
the hyperactivity begmns i the adult,
acromegaly results.

2. INFANTILE GiaNTs, These giants
tesemble eunuchs, who, it will be re-
called, often attan great stature and
in whom castration is performed before
puberty. These giants have extremely
long legs, marked atrophy of the geni-
talta and fatlure of the eprphyses to
unite {Fig. 39). They do not show the
marked bony overgrowth characteristic
of acromegaly such as the hypertrophy
of the frontal bone and of the mandible.

Such giants with infantilism, howeves,
often show at autopsy enlarged pituitary
glands. Acromegalic giants, conversely,
often show infantilism, Frequently both
types of giants really merge into each

GENERAL INSPECTION
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Diabetics lose weight rapidly, loss of
flurd bemg in part responsible The sud-
den disappearance of a cardiac or renal
edema accompanied by a marked in-
crease in the output of urine produces a
rapid and striking loss of weight.

Onc of the most striking pictures of
loss of weight with emaciation is seen
m amyotrophic lateral sclerosis, fortu-
nately a relatively rare disease, some of
the unfortunate victims of which are ex-
bibited in side-shows as “lving skele-
tons.” An attack of poliomyehits in child-
hood producing an extensive paralysis
may lead later to extreme emaciation
(Fig. 36). Extreme emaciation js also
seen in the late stage of muscular dys-
trophy (Fig 37).

Mental discases or simple “worry”
with the common accompaniment of
loss of appetite and sleep often result
in a marked loss of weight.

STATURE

When the stature of people is in-
creased above normal limits, we class
them as giants and, when decreased, as
dwarfs. Both these types have loomed

Fie 37. Extreme emaciation in late stages of muscular dystrophy

[ S,

Fr6. 3¢ Extreme emaciation as a result of poliomyelitis

large in the mythology, fables and fairy
tales of the past, but now lose much
of their mystery in the explanation of
modern science

Giants. The legends of giants in past
ages probably developed from the oc-
casjonal discovery of the bones of pre-
historic animals, An immense thigh
bone of some prehistoric monster, for
instance, was discovered by some primi-
tive pcople, who immediately assumed
1t to be a human bone and estimated
the size of the man to whom it belonged.
Thus origmated the stories of large
monsters who were able to step over
houses or ships with the greatest ease.

Many giants, however, of more
modest proportions have undoubtedly
existed. Goliath’s height, according to
Scripture, was “six cubits and a span,”
or about 9 feet 9 mches One of the
most interesting giants in medical history
was O'Brien, the famous Irish giant,
whom John Hunter saw and coveted.
Hunter was determined to have his
skeleton, while O’Brien was cqually
determmed that he should not. Finally,
O'Bricn on his deathbed paid some men



Fig, 42 The Dwacf Puowtetef (Cairo Mu-
seum )

fortunate for the man but unfortunate
for the women, for the pelvis being con-
tracted, the grave complications of
dystocia result, which make necessary
cesarean sections, embryotomies, etc.”
3, CreTins, Cretms, who are ex-
amples of endemic dwarfism, are
markedly abnormal in many ways. Short
mn stature, often being less than 3 feet
m height, therr extremnties are short,
and often curved with the spine deviated
1o either sude The etpression is dull, the
forehead narrow and low, the eyelids are
pufly, the nose 15 flat, and the jaws are
pendulous The mouth 15 large, often
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Fi 43. Achondcoplasia in boy aged seven
and one-half years Note evtremely short
and curved Jegs,

habitually open, with thick lps con-

stantly dripping saliva. The tongue is

usually Jarge and protrudes from the
mouth (Fig. 44). The chin 15 small and
the ears seem swolien. The skin is dry,
leathery and rough, and the hands and
feet are cyanosed, thick and rough.

There is little or no axilary and pubic

hair. The genitalia are infantile and im-

mature  Cretins are always of Jow

memality and frequently are idiots.
Other types of dwarls are also oc-
casionally encountered. A very severe
nckets may lead to dwarfism, par-
ticularly when the fetus is rachutic, but
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other. “If all giants are not acromegalic,
all those who are not are apt to become
so” (Launois and Roy). Gigantism is a
disease in which both the pituitary and
the gonads may play a role, but the role
of the pituitary is by far the more im~
portant,

Dwarfs, Dwarfs are persons with
stunted growth when compared with
persons of the same race and age, The
history of dwarfs 1s no less interesting
than that of giants. The Greeks ignored
dwarfs in their sculpture, but the
Romans have left us many examples.
Many painters, including Holbein, Van
Dyck and Velasquez, have painted
dwarfs with such fidelity that we can
fook at their pictures and diagnose the
type of dwarfism.

Dwarfs have been divided into three
groups:

1. AteLtoric Dwarrs. These are
dwarfs who are perfectly proportioned,
but arc small in all their parts. They
are simply “pocket editions of adults”
—“a man seen through a reversed
opera-glass.” Many famous dwarfs be-
long to this category, among them
Charles G. Stratton, better known to the
world after his ntroduction by P. T.
Barnum under the cognomen of General
Tom Thumb (Fig. 40). At the age of

Fia. 40 General and Mrs. Tom Thumb

Fie. 41. Ateleiotic dwarf showing scar of
cesarcan section (The patient’s mother and
grandmother were also ateleotic dwarfs )

twenty-five Tom Thumb was 31 inches
1n height.

Ateleiotic dwarfs are clever, intel-
ligent and quite normal except for their
stature. They marry and often beget
children, although pregnancy is danger-
ous to the mother because of the small
size of her pelvis, and a cesarean section
1s commonly necessary (Fig. 41).

2. ACIHONDROPLASTIC D WARFS.
These dwarfs are not perfectly formed
like the first group, but have abnormally
short legs. The Egyptian dwarf Puoin-
hetef, who belonged to this group (Fig
42), had such legs as his portrait on s
tomb shows clearly. Puoinhetef was a
dancer who lived circa 340 Bc. The
entire body of these dwarfs is small,
often deformed, the legs are curved and
unusually short, the spme s crooked,
and the head commonly as large as that
of a full-grown adult (Fig. 43). These
dwarfs are of normal intelligence, the
musculaturc is well developed, and their
genital organs arc of normal size and
function normally. “This latter char-
acteristic,” as Pagniez remarks, “is
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Fo 47, Saptoro’s thermormeter, {Sanctorfi
Sanctorit, Commentania in Primam Feu
Poumi Libre, Venuice, 1646 )

hard (o realize that the
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published curve was that of Ludwig
Traube in 1852 (Fig. 48), This in~
novation was the source of many jibes,
and a prominent French cliniclfzu calted
1t an unprofitable subtety, which could
only be curred out in litle Germat
hospitals where there were as mapy
physicians as patients. Sic Clifford All-
butt, whose death occurred as late as
1922, recalled as 2n old man the jibes
that he endured while a young prac-
tttioner, because he carsied a thermom-
eter and used it upon hus patients.

The American physician, with a devo-
tion worthier of a befter cause, still
stands shoulder to shouider with his
Beitsh colteague in using the Fahreu-
hert thermometer, although the rest of
the world has Jong since sbandoned it in
favor of the Centigrade. Even his own
Amertcan scientific colleagues now use
the C: de th

recarding of temperature dates only
from 1852, Galileo invented the ther-
mometer, while Santonio (1561-1636),
professor at Padua, was the first physi-
cian to use a chnical thermometer, e
devised several types of instruments.
One type was inserted into the mouth
(Fig. 47), while another type was
deseribed to be held in front of the
mouth, 5o that the hot breath of the
patient might strtke it More then two
centuries elapsed before yus drscovery
bore fruir.

The fiest  systemafic temperature
secords of patients were begun in the
Lepzig Clinic in 1851, and the first

‘The normal range of temperature does
not usually exceed 98.6° F. by mouth,
or 99 6° F. by rectum The method of
taking the temperature is too well known
to need description, although it may be
well to call attention to the necessity of
“shaking down™ a thermometer before
using it.

The temperature may be normal, sub-
normat o increased. A marked fall in
temperature in a patient who is quite
M and whose temperature has beey
normal & of bad progmostic report.
Cardiac patients often show a sub-
normal tempesature 2 few hours or gz
day or two before death.




MLINLCRAL 1Norow e JUN

Fia 45. Progeria (Hastings Gilford )

dwarfism may also appear when the
rachitis occurs in early nfancy. Such
dwarfs naterally show other char-
acteristics of rickets: the rickety rosary,
chicken breast, scoliosis, natiform skull,
olympic forehead and marked deform-

ties of the legs. Two other types, seen
occasionally, are mitral dwarfism in
children who suffer mitral disease early.
and renal dwarfism in children with ad-
vanced chronic nephritis. A remarkable
and rare type of dwarfism is the con-
dition called progeria (Fig. 45), which
affects youthful persons, producing a
marked stunting of growth, underdevel-
opment of the genitalia and premature
senility. These patients resemble little
old men both in therr appcarance and
m their facial expression. At autopsy
they show marked arteriosclerosis and
other signs of advanced age. The cause
of this condition is entirely unknown,
although some workers think it of pitu-
ttary origin. Syphilis may produce a
type of dwarfism. Congenital heart dis-
case may lead to a marked shortenmng
in stature.

Rischbicth and Barrmngton published
a photograph of an unusual collection
of dwarfs (Fig. 46), showing the achon-
droplastic dwarfs with short legs, ate-
lerotic dwarfs perfectly proportioned,
and a dull-faced, pot-belhied cretin

TEMPERATURE

The taking of the temperature 1s such
a commonplace occurrence that it is

Fic. 46. Various types of dwarfs with norn

nal man for comparison (Rischbicth and Barring

ton): a, cretin; &, ¢, ateletotic dwarfs, d, e, achondroplasia; £, normal.
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Fio 47, Ssntorio’s thermometer, {Sanctorn
Sanctorn. Commentarsa in Primam Feu
Pami Libn, Venice, 1645 )

hand to realze that the
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ublished cusve was that of Ludwig
%x:mbc i 1852 (Fig. 48). This in-
novation was the source of many jibes,
and 2 prominent French chniciza called
1 an unprofitable subtlety, which could
only be carsied out in Tittle German
bospitals where there were as many
physicians as patients, Sit Clifiord All-
butt, whose death oveutsed as late as
1922, secalled 2s an old man the jibes
that e endured while a3 young prac-
ttioner, because he carried a thermom-
eter and used it upon his patients.

The American physician, with a devo~
tion worthier of 2 better cause, st
stands shoulder 1o shoulder with his
British colleague in nsing the Fahten~
hest thermometer, although zhe rcst of
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from (852, Galieo tmnented the ther~
mometer, wile Seatoria (1561-1636),
professor at Padua, was the fixst physi-
can (o use a clineal thermometer, He
devised several types of instruments,
Que type was inserted into the mouth
(Fig. 47), while another type was
desenibed to be held in front of the
mouth, 50 that the hot breath of the
patient might stnke 1t. More than tho
centunes elapsed before tus dncovery
bore fruit

The first systematic temperatute
cecords of patients were begupt in the
Lepaig Chine e 1851, and the first

The pormal rangs of xtmpe(a\ure does
not usually exceed 98.6° F. by mouth,
or 99.6° F, by rectam, The method of
taking the temperature is too well known
10 need Qescription, although it may be
well to call attention to the necessity of

shnkmg down” 2 thesmometer before
using 1.

The temperature may be normal, sub-
normal or increased. A marked fafl in
femperature 1 a patiept who 5 quite
Ml and whose temperature has been
notmal is of bad progrostic report,
Cardrac patients often show a sub-
wormal temperature a few hours ora
day or two before death

lll‘
llllx
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1t #s not wnusual, however, for normal
persons, or those not seriously ill, to
show a subnormal temperature, par-
ticularly in cold weather. If one ex~
amines temperature charts in hospitals,
particularly of children, he is often
struck with the fact that patients (with-
out fever) show a much higher average
in hot weather than in cold.

Fever, An increase in temperature
above 98.6° F. by mouth is hnown as
fever. Every degree above normal is
spoken of as a degree of fever. When a
patient has a temperature of 99.6° F.,
he has one degree of fever, Patients are
often said “to have a temperature,”
when what is obviously meant is that
they have fever or have an increase mn
temperature, since everybody has a tem-
perature.

Fevers are divided into remittent,
intermittent and continuous. A, remittent
fever is one in which there are marked
exacerbations m temperature, and
marked falls, but vot to normal. This
type of temperature is often seen in ma-
laria and in sepsis, and may occur in ty-
phoid fever. An witernuttent fever 1s one

in which the temperature may go high,
but some time during the day falls to
normal or subnormal. This mtermittent
fever is scen in malaria, in sepsis, liver
abscess and often in cholecystitis (Fig.
49). Some use the term “remittent fever™
ta include cases where ther¢ is a high
fever one day and a normal temperature
the next, as in tertian malaria (Fig. 50).
Continuous fever is one in which the
temperature remains consistently ele-
vated for many days, showing no greater
fluctuations than those seen in normal
temperatures.  Typhoid fever s the
classic example of thus type (Fig. 51).

Fevers may disappear etther by lysis
or by crisis, If the temperature gradually
falls to normal in the course of two,
three or more days, we speak of the
fever falling by lysis {Fig. 52), if the
temperature  falls to normal withm
thirty-six hours, we speak of a fever
falling by crisis (Fig 53). The terms
“Iysis” and “crisis” are used patticulatly
in lobar pneumonia. When the fem-
perature in lobar pneumonia falls by
crisis, the event is so dramatic that it
is well remembered by the obscrver,

OECREES £ T
106 j
104 :
H ] 7]
H 102 f
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5 100 —+
3
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Fig. 50 Temperature chart ln tertizn mataria.
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Fua 53 Temperature falling by erisis in case of poemonza

while the less dramaue fall by lysis fs
<oon forgotien, This has led to the
popular tehel thay the temperature in
lobar preumoma ustally Jalls by crisis.
Cole lound, however, that a true crisis
occurred in not mote than 1§ per cent
of hus cases

The mox common cause of fever 1
At mlectious disese The commonest
cawes of fever of shot duravon are
tonullie, poute nxsophanyngiss, swmase
i, acute enternis and pneumonia; the
sommonest causes of a fever of lan~

Juration are typhoid fever, tuberculosis,
undatant fever, subacute endocarditis,
theumatic fever and malaria.

There is a small group of diseases in
which the temperature is alternately
elevated and normal for varying periads
of time. In relapsing fever due to the
spartlum of Obermeier the temperature
s markedly elevated for four or five
days, then suddenly [alls to normal and
remains normal four or five days, then
mses again (Fig. §4). In hevcellacts
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Fio. 54. Temperature in rela)

mon in the United States, the fever is
usually of the remittent type and, after
lasting for one to three weeks, falls to
normal for two or more days and then
rises again. This process repeats itself
until the disease has lasted three months
(the average time), although cases have
been known to last two years.

Another interesting fever of this
group is the relapsing pyrexia occurring
1 Hodgkin’s disease, which is usually
referred 1o as the Pel-Ebstein fever.
“Following on a period of low pyrexia,
or of normal or subnormal temperatures.,

(Drvse vionihs bivs, b pasiant ek passad vigh a mmilar ekisck & Belopoing For tn Zamdom Fvw Hsopial}

psing fever (Murchison.)

there is a steady rise occupying two or
four days to a maximum, which may
reach 105° F. For about three days it
remains at the high level and then there
is a gradual £all by lysis, aecupying about
three days, and the temperature then
becomes sub-normal” (Fig, 55).

Smallpox is commonly ushered in by
a chill, or even convulsions in children,
followed by an abrupt risc of tempera-
ture to 103° or 104° F. With the
appearance of the cruption, the fever
usually remits, then rises agan on the
seventh day (Fig. 56).

F16 55 Pel-Ebster
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Clulls commonly mark the onset of
certain infectious drseases such as lobar
pheumania, malariz and  Sometimes
typhoid fever, Other dxscns‘es such as
scarlet fever, cholecystitis, liver abscess
and perttomtrs may begin with a cill,
The phenomena accompanying 2 chx'll
are strrking The skin is pale, eyanotic
and cold. The capillaries are often con-
steicted and the peripheral circulation is
sfowed The patient fecls cold, and
shivers. Although the skin remams cold,
the intemal temperature of the body
tses rapidly, ‘The patient soon breaks
out into a profusc perspiration, and the
shan becomes warm and moist. The
mouth or rectal temperature, which was
notmal at the onset of the chill, rises
rapidly.

Chulls following instrumentation, par-
teularly of the bladder, urethra or
\idneys, may be accompamed by an
elevation of temperature, In hysterical
chills the temperature remains normal.

Sweating, particularly at might, 1s

ated with tuberculost

49

progortion to the temperature, wl}ﬂc in
typhoid fever, particularly eady in the
disease, the reverse is the rule. The
patient’s chart in Graves’ discase re-
sembles the chart of a typhoid fever
patient turned upside down (Fig. 57).
Malignant tumors may produce fever.
Patients in diabetic coma usually show
fever. Many patients with anema show
slight but persistent fever. Ju cerebral
hemorrhage, when the hemosthage
oceurs in the basal ganglia, the tempera-~
ture is frequently elevated.

Sunstrokes, as s well known, may
produce a sudden marked rise of tem-
perature, the temperature often reacking
110° F. or higher. In heat exhaustion,
by contrast, the temperature becomes
subnormal and may fall to 95° F,

Stagvation may produce fever. A
marked loss of body fluids or a depri-
vation of water often causes a marked
rise 1 temperature. This type of fever
is common in children. Certain drugs
S:UCh 25 belladonna, jodides and sul-

GENERAL INSPECTION

In such patients the sweating usually
occurs while the patient steeps. If he
reverses the order of things, skeeping
duning the day and remaining awake at
night, he has day sweats Sweaung is
often an accompanument of many other
miectious diseases, notably pneumonta,
wlluenza, endocarditis, ubdulant fever,
stheumalte fever and typhoid fever. It is
commonly present in any infectious
disease,

Certam noninfectious diseases, such
as fevhemia, Hodgkins disease and
Graves' disease, may be accompanied
by fever In Graves' discase, however,
the pulse nate 1s mereased aut of afl

des may cause fever in sus-
ceptible  persons. Psychogenic fevers
‘have been described, The body tempera-
ture may be elevated during a hysterical
attack. Genuine habitual hyperthermia
is the term given to a condition in which
the persons are apparently perfectly well,
but show regutar elevations of tempera-
ture above normal.

Frequent sweating is often observed
in pernicious anemia, Many nesvous
pariems'swea(, particelerly when they
are subject ta a physical examination.
The physician often sees the sweat
trickle down from the axillae while ex-
amining an apprchensive patient.

FI8. 57, Temnerarirn ohnon
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SKIN

The condition of the patient’s shin
should always be carefully noted by the
physician, Many skin conditions are as-
sociated with general systemic disease,
while others arc skin diseases per se
aund belong entirely within the domain
of dermatology. A discussion of skin
diseases does not lie within the scope of
this book and is treated both ex-
haustively and completely in textbooks
of dermatology. The student of physical
diagnosis should be familiar with certain
common skin conditions. He may also
be reminded with profit that many great
clinicians have also been competent
dermatologists

State of Skin, The state of the skin
should always be noted. A very loose
skin which can be picked up in folds
is a good indication that the patient has
lost weight. A harsh, greasy skin is
often, although not invariably, seen
tuberculosis. A moist skin is frequently
observed in hyperthyroidism-—particu-
larly on the palms of the hands. In
myxedema, by contrast, the skin 1s dry
and harsh. A marked harshness and
thickening of the skin is a characteristic
finding in scleroderma, a disease which
is fortunately relatively rarc. In ich-
thyosis or “fish skin” the condition is
admirably described by the name (Fig.
58). The skin 1s furrowed and scaly,
fike the scales of a fish. Mild degrees of
ichthyosis are common in the Negro
race, particularly on the legs. Thrs con-
dition is congenital, and usually most
marked in winter. Edema of the sk is
seen especially 1n nephritis, heart disease,
diabetes mellitus and manition,

Color of Skin. The color of the skin
15 one of the first characteristics that
should be studied. An extreme pallor is
commonly the first abnormalty that
calls attention to a severe anemia. It
should be stressed, however, that many
pale persons are so because of a lack
of a rich superficial blood supply to the
skin. Such persons apparently have an
unusual degree of capillary constriction.
Pallor of the mucous membranes is of

Fic 58 Ichthyosis

far more importance in the diagnosis of
anemia than paller of the skin.

An unusual redness of the skin is
present in a fresh sunburn. It is most
marked in the exanthem of scarlet fever.
Yet the author once saw a patient with
an intense erythema, fever and albumi-
nuria—the whole picture suggesting
most strongly an attack of scarlet fever.
The absence of the characteristic
tongue, together with the history of a
prolonged sun bath, established the cor-
rect diagnosts

In polvcythemia vera the sk, espe-
cally of the face and hands, is ex-
tremely red, often somewhat purphsh.
The ruddy, purplish complexion of these
patients often permits a tentative diag-
nosis.

A lemon-yellow nnt of the shin 15
commonly seen 1N pernicious anenua,
but may occur also in severe secondary
anemia, A peculiar orange color of the
skin, especially of the palms of the
hands, occurs in diabetes mellitus. This
condition, known as xanthosis, is some-
times associated with small orange-



colored  nodufes—xanthomata z{lulu:ll-
cortm—an unusual skin complication
of diabetes mellitus, first '(.lcxcnhc«‘] ?:):

no special refation to the sevenity of the
disease (Fig. 59), 3

The best-known cause for a yellowish
discoloration of the skin is lcleruy or
Jaundice, In icterus the color of the skin
may vary from a light ycllqw to a
greenish or even brownish. This condi-
tion js most commonly due to “catarrhal
jaundsce,” usually infectious hepatitis, to
gallstones or to malignant discase of the
bife ducts, all examples of obstructive
jaundice, Very intense jaundice may hc
the gesult of fulminant acute hepatitis
with massive necrosis of the Jiver.
Jaundice is also seen in come catcs of
pernicious anemia,

In hemolytic Jaundice the icterus is
dustinet but not intense and is not as-
sociated with clay-colored stools, This
type of jaundree is commonly familial,
and the patient shows enlargement of the

anlern wnth n gasian -

uedl. 1he presence of scratch marks
over the chest or abdomen sometimes
g’tvgx the clue 10 the diagnosis when the
paticnt is examined under artificial fight
and the jaundice 15 not apparent, Pa-
tients with jaundice also thow an icteric
tint of the ‘sclerac of the cyes and alko
of the mucous membrancs,

;«.f: ftmc!mnn sometimes confused with

. s e sl gater than a
yellow, In our expetience the scler of
stained i carotinemiy as

Cyanosiy,
aswnciated
tion in the
the blood,

a bluish color of the kin, is
with anoxem or diminu-

oxyren-carrying capacity of
Tt 15 noted mosy commonty
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i1 39, Xanthomatoss duabeticarum

in cardine disease with b
in preumonia, In these
cyanmis i often obseryy
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chronic ¢yanmis
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50 GENERAL INSPECTION

SKIN

The condition of the patient’s skin
should always be carefully noted by the
physician. Many skin conditions are as-
sociated with general systemic disease,
while others are skin diseases per se
and belong entirely within the domain
of dermatology. A discussion of skin
diseases does not lie within the scope of
this book and is treated both ex-
haustively and completely in textbooks
of dermatology. The student of physical
diagnosis should be familiar with certain
common skin conditions. He may also
be reminded with profit that many great
climcians have also been competent
dermatologists.

State of Skin. The state of the skin
should always be noted. A very loose
skin which can be picked up in folds
is a good indication that the patient has
lost weight. A harsh, greasy skin is
often, although not invariably, seen in
tuberculosis. A moist skin is frequently
observed in hyperthyroidism-—particu-
farly on the palms of the hands. In
myxedema, by contrast, the skin is dry
and harsh. A marked harshness and
thickening of the skin is a characteristic
finding in scleroderma, a disease which
is fortunately relatively rare. In ich-
thyosis or “fish skin” the condition is
admirably described by the name (Fig.
58). The skin is furrowed and scaly,
like the scales of a fish. Mild degrees of
ichthyosis are common in the Negro
race, particularly on the legs. This con-
dition is congenpital, and usually most
marked in winter. Edema of the skin is
seen especially in nephritis, heart disease,
diabetes mellitus and inanition

Color of Skin. The color of the skin
ts one of the first charactersstics that
should be studied. An extreme pallor 15
commonly the first abnormality that
calls attention to a severe anemia, I
should be stressed, however, that many
pale persons are so because of a Inck
of a rich superficial blood supply to the
skin. Such persons apparently have an
unusual degree of capillary constriction.
Pallor of the mucous membranes is of
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far more importance in the diagnosis of
anemia than pallor of the skin.

An unusual redness of the shin is
present in a fresh sunburn. It is most
marked n the exanthem of scarlet fever.
Yet the author once saw a patient with
an intense erythema, fever and albumi-
nuria—the whole picture suggesting
most strongly an attack of scarlet fever.
The absence of the characteristic
tongue, together with the history of a
prolonged sun bath, established the cor-
rect diagnosis,

In polycythemia vera the skin, espe-
cially of the face and hands, 15 ex-
tremely red, often somewhat purplish,
The ruddy, purplish complexion of these
patients often permits a tentative diag-
nosis.

A Jemon-yellow nnt of the skin s
componly seen in pernicious anemua,
but may occur also 1 severe secondary
anema. A peculiar orange color of the
skin, especially of the palms of the
hands, occurs in diabetes mellitus This
condition, known as xanthosis, is some-
times associated with small orange-
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are 1t has no d

and most characteristic may be

effect upon the health In the crrcus side
shows these persons are often demon-
strated as examples of a patent foramen
ovale

Two other

considered,

Skin cruptions are frequently caused
by drugs, such as bromides (Fig. 62),
by sulfonamides, and panticularly by

P T
should be mentioned In Addison’s dis-
ease there is a stnking browmsh or
bronze-like discolorauon of the shin
(Fig 60), and a simdar type of pig-
fon is seen in hemoch

(Fig. 61). Other features in the chnical
picture of these two diseases permit
a differential diagnosis between the two
Patients suffering from Addison’s disease
show a low blood pressure and are
usually extremely weak. In hemochro-
matosis, glycosuria is commonly present.

Skin Eruptions. The various types
of skin eruptions that may be seen are
manifold and are best studred 1 a text-
book of dermatology. A few of the most

FiG, 62
therap

.
yskm eruption following bropmde

Fio 63 Sk = -
therapy, | oP0on followiog penic;pig

biotics (Fig 63).

In typhoid fever the rose spots which
appear over the abdomen in successive
crops arc characteristic  (Fig. 64).

Fio 64. Rose §

pots jn 1yphoi
chsson ) yrhoid fever, (Mur

Fi6 65, Purpura hzemoﬂh:g:ca i leps
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heart disease and in polycythemin vera,
in both which conditions there is a
marked increase in the number of red
blood cells. The cyanosis in both is espe-
cially marked in the hps, A striking
cyanosis is produced by occlusion of the
vena cava, When the superior vena cava
is occluded, the upper half of the body,
including the face and arms, becomes
strikingly cyanotic. This is often as-
sociated with edema of the neck and
upper part of the thorax, a condition
referred to as “Stokes collar.” When the
inferior vena cava is occluded, cyanosis
of the lower half of the body appears.
A similar picture is present when therc
1s a fistula between the aorta and the
vena cava, which occasionally occurs in
aneurysm of the aorta. Cyanosis may
also be due to poisoning with certain
chemicals and to the continued use of
certain drugs, notably coal-tar products.
Attacks of acute and intense cyanosis
have followed the use of certain shoe
polshes and dyes. Studies of these cases
have shown the toxic substance pro-
ducing this effect to be in most cases
aniline or nitrobenzene. A patient was

Fio. 60 Addison's disease compared with
normal.

seen recently who gave this interesting
history. Before joining a group of
friends at cards he went to a barcber
shop where his shoes were dyed and
polished. A short time later, while in
the midst of a poker game, he noticed
that all eyes were turned upon him with
2 look of amazement. On asking the
reason, his friends told him to look in
the mirror. He did so and was horrified
to see that he had turned blue. His
cyanosis disappeared in the course of
the night. A striking form of eyanosis
involving the face and neck, but stopping
sharply at the level of the clavicles, has
been observed in crushing injurics of the
chest. Cyanosts is also scen in fibrosis of
the lungs, advanced emphysema and
mitral stenosis.

Argyria resembles cyanosis, but need
never be confused with it. This grayish~
bluc discoloration of the skin and
mucous membranes is the result of the
ingestion of siver. In the days when
silver nitrate was extensively used for in-
ternal medication, cases of argyria were
more common, The staming 15 perma-
nent and, although 1ts cosmettc eflects

ria. 61, Hemochromatosis compared  with
normal



Pemplugus, a very dls!ressi?g and
frequently fatal skin disease, begins usu-
ally with a crop of bullae which later
burst, form scabs and sores \\'1(!1 a most
disagreeable fetid and nauseating odor
(Fig 72).

Urticaria or hives, also known as
nettle rash, is “2n acute inflammatory
affection characterized by the develop-
ment of whitish, pinkish or reddish
wheals which are usually evanescent and
are accompanied by itching and sting-
ing sensations” (Sutton). This eruption
may occur anywhere on the body and
15 usually due to sensitization to some
foreign substance.

In some persons the skm at times
extuibits a strikmg instability of the
cutaneous vascular supply, so that
stroking or rubbing the skin produces
wheals or welts This condition, called
dermatographism or attographism (Frg.
74), has played a prominent role in
the history of witcheraft The so-called
“witch’s marks” were often examples
of dermatographism, and the unlucky
subjects perished at the stake when

this nerntame «an 3

erq -a
R;cklinghauscn‘s disease, is shown 1n
Figure 75. This condition js character-
1zed by the presence of nodules, some

sessile, others pedunculated, scattered
over the skin in various places,

Fio 74 Dermatographusm
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Fic 75

Von
muluple Retrrofibromatosis

Reckhinghausen's  disease—
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Spider nevi (Fig. 69), small reddish
spots which on close examination
prove to be small blood vessels radiat-
ing from a center, always suggest liver
disease, especially cirrhosis. They are,
however, seen occasionally in preg-
nancy and in deficiency diseases, There
is some uncertainty whether these nevi
are of arterial or venous origin,

Sudamina are small vesicles the size

NS

of millet seeds which contain sweat. An
eruption of these vesicles may occur
after profuse sweating or in certain
febrile diseases We have recently seen
a marked eruption of sudamina in a
diabetic patient who had intense per-
spiration following insulin shock.

A striking phenomenon which occa-
sionally appears in uremia is the urea
frost, The term is very descriptive. The
skin, especially of the face, is covered
in places by a fine white glistening crys-
talline frosting, a thin coating of crys-
talline urea excreted through the skin
(Fig. 70).

Herpes, when it involves the lips
(herpes labialis), is readily recognized
as the well-known “fever blister” or
“cold sore.” It frequently involves the
nose, and when the conjunctiva of the
eye is attacked the condiion may be
serious. Herpes zoster ({wornp—2zoster,
girdle), called “shingles™ by the laity,
an acute inflammatory skin lesion simi-
lar to herpes Jabialis, commonly causes
severe pain on one side of the trunk
before the eruption appears. The uni-
lateral girdle-like location of a crop of
vesicles on a red inflamed base usu-
ally permits a ready diagnosis (Fig
71).

Fio. 73. Urticaria,



CHAPTER 5
-

EXAMINATION OF THE
HEAD AND NECK

Head

1N A SYSTEMATIC exammation of the
body we should begin with the head
After the general survey has been com-~
pleted, we must retrace our steps and
exammne the head in more detail. In this
study we rely almost entirely upan in-
spection aided at fmes by p

head is quite striking {Fig. 76). An

equally striking picture is the foser

skull ar steeple head (Fig. 77)~the

“Turtmschadel” of the Germans or the

“crine en tour” of the French. This

type of head is scen in o\)ccphaly
dition due to

Percussion and auscultation are of hule
value, although in a few conditions per-
cussion may be used Yo a umited extent.

The size and shape of the head
should be noted fisst. In hydrocephalus
the large head wnh the bulging fore-

Fio 76 Hydrocephalus

of the coronal and sagittal sulurcs, and
someticnes in acholuric family jaundice.
These patients show a matked esoph-

2t - al
Fi6 77. Steeple head (Gruffich and Muchelf )
$9
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CHAPTER 5
o —

EXAMINATION OF THE
HEAD AND NECK

Head

IN A SYSTEMATIC cxamunation of the
body we should begin with the head
Aftes the general survey has been com-
pleted, we must retrace our steps and
examme the head in more detail In this
study we rely afmost entirely upon in-
spectton mded at times by pal

head is quite striking (Fig. 76). An
equally strking pictore s the lower
skull or steeple head (Fig. 77)—the
“Turmschadel” of the Germans or the
“crine en tour” of the French. This
lype of head is seent in oqccph:ﬂy,

fon due to i

Percussion and auscultation are of Mttle
value, although in a few conditions per-
cussion may be wsed o a hanted extent.

The size and shape of the head
should be noted first. In hydrocephaltus
the jarge head with the bulging fore-

of the coronal and sagittal sutures, and
sometimes in acholuric fanuly jeundice.
These patients show a marked exoph-

Fia 77 smte head (Gritfith and Muchell)
59
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thalmos with heavy eyelids, resulting in
a dull, vacant expression of the face.
The skull in rickets often has a flattened
or squared appearance. Paget’s dis€ise
produces a characteristic deformity in
the skull which consists in an enlarge-
ment of the cranial vault so that the
shape of the head resembles that of an
acorn (Fig. 78).

The forehead in congenital syphilis
may show bilateral bosses or at times
bilateral anterior and posterior bosses.
This latter condition gives the skull
such a distinctive appearance that it
has been described as a cross-bun skull.

The bosses are commonly referred to
as Parrot’s nodes (Fig. 79). Gumma of
the forehead'is occasionally seen (Fig.
80). Tumors originating in the skin or
subcutaneous tissue of the forchead
may produce a striking appearance.
Figure 81 shows a lipoma of the fore-
head. Sebaceous cysts of the scalp are
common. They may be either singular
or multiple (Fig. 82). Tumors of the
frontal bone, such as an osteoma (Fig.
83), cause a marked prominence of the
forehead. A frontal sinusitis often pro-
duces”a marked swelling of the fore-
head accompaniéd by intense frontal
headache and fever. The normal per-

T =

Fra. 78. Head in Paget’s disease of the bone.

son, in looking up to the ceihng of a
roony, wrinkles his forehead; the patient
with exophthalmic goster looks upward
without wrinkhing his forehead, This
phenomenon is called Joffroy’s sign.

FACE

The color of the face is characteristic
m certain conditions. Pallor, cyanosis,
argyria, jaundice are all well seen in the
face. In certain heart lesions the ap-
pearance of the face may be character-
istic. The patient with aortic insuffi-
ciency is usually pale, the patient with
mitral disease is ruddy or flushed. Girls
in their teens whe have mitcal lesions

A
Fia. 79. Parrot's nodes. A, Appearance of patieat. &, Orginz] fllustration by Parrot
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often have beautiful complexions with
high coloring. In the stage of cardiac
(mlure, patients with both aortic and
mitral disease are cyanotic. In con-
gemtal heart discase marked cyanosis
of the face and lips 1s common, Marked
flushing of the cheeks, “hectic flush,” is
common in pulmonary ruberculosis.
The size and shape of the head as
well as the facial features are quite typi-
cal in acromegaly (Fig. 84). The
features of an acromegalic are so strik-
ing that any one who has scen and
carefully observed a case will immedi-
ately recognize a subsequent case, often
without being able at first fully to ex-

l-‘m 82 S:bzc:nus cys‘ of the scalp

FIG 84 Acromegaly,
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illustration of acromegaly

85. First
(Pierre Maric.)

Fic

plain tus reasons for the diagnosis, Here
again, as frequently in medicine, the
visual sense scems more acute and
more rapid than the processes of reason-
ing. The massive face with its craggy
eyebrows, prominent nose and massive
lower jatv forms a characteristic and un-
forgettable  picture. The whole face
seems molded on larger lines, with fea-
tures magmfied Figure 85 is a repro-
duction of the picture illustrating
Marie’s description of, acromegaly, one
of the earliest and indeed the classic de-
scription of this discase.

The appearance of the face in leprosy
1s often pathognomonic. Here again the
experienced physician ntakes an instan-
taneous diagnosis because he has seen
the condition before The characteristic
appearance of the leper’s face is due to
a subcutancous infiltration over the
forehead, the cheeks and chin, combined
with a flattening and broadening of the
nose (Fig 86). The resemblance to a
lion’s face is striking and gave ongin
to the term leonme facies. This change
i facial expression is also apparent in
the photograph taken of Father Damicn
after he contracted Ieprosy on the
Island of Molokai (Fig. 87).

The facial expression produced by
adenoids is characteristic, the mouth
hanging open and the chin receding

EXAMINATION OF THE HEAD AND NECK

Fio 87 Father Damen after he became a
victim of leprosy {Morrow )

somewhat. The impassive, sphmnx-ltke
expression of patients suffering from
paralysis_amtans 1s so striking that the
“ParKinsoman mask” 1s recogmzed as
one of the cardinal signs of this discasc
This expressionless face with the cle-
vated cycbrows and facial imrpobxlity.
whiich was fiot mentioned by Parkinson
himsclf, riay be a very early sign of the
discase., The Hippocratic facies indic-
ative of approaching death remains
alter more than two thousand years the
classic deseription—"a sharp nase, hol-
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Fic 88 Scleroderma The shin is very tight
over the hands and also over the face The

patient 1s trymg to snule and show all her
teeth

low eyes, collapsed temples; the ears
cold, contracted, and their lobes turned
out; the skin about the forehead being
rough, distended, and parched, the color
of the whole face bemg green, black,
Itvid, or lead-colored.”

The skin of the face may be mark-
edly thinned and tightened in sclero-
derma  This tightening may be so
marked that the patient 1s unable to
close his lips m're‘r the teeth or to smule
(Fig 88),

The skin of the face and neck of
eunuchs 15 often deeply creased and
wrinkled In early stages, the wrinkles
are particularly ‘noticeable about the
eyes (Fig 89).

In some patients suffering from tonjc
Spasm of the muscleg of the face the
€yebrows may be raised and the angles
of the mouth drawn out, fonning the
so-called sardonsc T or risis sardon-
teus. This condutson s seen most fre-

63

b
Fic 8% The face and neck of a cunuch
showing marked creases and wrinkles

Fia. 90 Para

. e
ysis of the right facial nene,
Bell's palsy,

his eye on the aflected side, and when
he is asked to show his teeth, the
affected half of (he mouth cannot be

moved (Fig 90). The patent 15 also
unable to whstle

When the mvoly,
Derve 1s supranucle:
IS an accompany;

ement of the facja]
ar or nuclear, there
ing hemiplegra or evi-
dence of involvement of other cranja]
nerves, In most instances,
only the nerye trunk atself i ;,
and the signs ar,

e those due 1o paralysis’
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of the muscles supplied by the nerve.
In cases in which the facial nerve is in-
volved after the chorda tympani has
joined it, the sense of taste is lost over
the anterior two thirds of the tongue
on the affected side.

MOVEMENTS OF THE HEAD

The movements of the head are often
suggestive of certan diseases. In Parkin-
son’s disease there is a slight though
constant tremor of the head. Patients
with a habit spasm make sudden, un-
expected movements of the head often
accompanied by facial grimaces, In
aortic insufficiency there is commonly
present a constant jerking of the head
forward and backward synchronous
with the heart beat. This sign is called
by the French de Musset’s sign, after
the poet, de Musset, who suffered from
aortic insufficiency and showed this
phenomenon. Sudden jerky movements
of the head may be seen in chorea.

HAIR

In syphilinc disease and in diabetes
the hair may be scanty or may show
small, irregular patches of baldness.
Occasionally, there may be a complete
loss of hair or a total baldness in these
diseases (Fig. 91). In some patients with
pitwtary insufficiency the hair may be
extremely sparse (Fig. 92). This is
particularly true in Simmonds® disease.
In alopecia_areata the patient suddenly

Fic. 91. Alopecia in diabetes.
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Fi6. 92, Alopecia

loses patches of hair, leaving spots of
baldness. Patients suffering from this
disease often wake up in the morning
to find a handful of hair on the pitlow
and a bald spgt on the scalp where the
hair fell out. Loss of hair in typhoid
fever is common.

In myxedema the hair is scanty and
invariably harsh, dry and lusterless.
This harsh, dry hair is a pathognomonic
sign in thyroid deficiency. In pediculosis
capitis the hair is matted together and
covered with nits, Close observation
discloses numerous pediculi running
about among the hairs, This condition
in an exaggerated form is known as
“plica polonica ™

EYES

The eyes give significant information
about a patient. The expression of the
eves is often of great importance. The
wild expression of the maniac contrasts
strikingly with the apathetic appearance
of a paticnt suffering from a marked
psychic dcpression. The experienced
physician can often distingwish sanity
from mental aberration by the expres-
sion of the cyes. The eyes an hyper-
thyroidism have a brnght, nteresting
expression as contrasted with the cretin,
whose eyes are dull and expressionless.
In psychoncurotic patients the eyes are
commonly bright and alert.

Physical divergences from the normal
often” indicate particular  conditions.
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orbicularis oculi, 1s unable to close the
eye on the affected side, while the eye-
ball turns up during the attempt (Fig.
90). The eyelids are markedly swollen
and the eyes often nearly closed in the
edema of nephritis, erysipelas and
angioneurotic edema (Figs. 94 and 95).
Marked edema of the eyelids is com-
monly present in trichinosis The ap-
pearance produced by this edema of
the eyelids is heightened by the edema
of subcutaneous tissues of the face.

The lacrimal glands arc markedly
enlarged in an unusual syndrome called
MikulieZ's disease (Figs. 96 and 97),

Fi6 94 Edema of the face in Bephrtis,

Prosts of the upper lids 1

s the result of
paralysis of the oculomotor nerye (Fx0
ng of the palpebral fissure

oceurs p patalysts of 1, i
e
Sympathetic The, P

fness of the y

al paralysys  F16 96 MikaTiere

synd
the patrent, becay e of pacarect e

se of paralysis of the
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In this condition there is also a bilateral
enlargement of the parotid and sub-
maxillary glands.

The upper cyelid may be the seat of
a chalazion, a small hard nodule, the
result of an obstruction in the sebaceous
ducts and glands of the lid. Xantho-
mata are yellowish-orange nodules in
the lids, often of diabetic origin, but
usually not (Fig. 98). These nodules
often occur in the skin just below the
fower lid. An infection of the hair
follicles of the eyelashes produces a
hordeolum, the well-known “sty.”

There is usually protrusion of the
eycballs, or exophthalmos, in Graves’
disease. Because of this exophthalmos,
which is one of the cardinal signs of

F1c 97. Mikulicz’s syndrome Enlarged lac-
rimal glands

g e s e
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this disease, it is also called exoph-
thalmic goiter. This exophthalmos gives
the patient a striking appearance,
described by Moebius as an expression
of “frozen terror” (Figs. 99 and 100).
In oxycephaly, a congenital defect with
premature union of the cramal sutures
(Figs. 101 and 102), the orbits become
shallow and the eyeballs are forced for-
ward. Optic atrophy and papilledema
are common. A striking picture is pro-
duced by the pulsating exophthalmos
which is the result of a fistula between
the internal carotid artery and the
cavernous smus.

A marked exophthalmos may also be
present in cavernous sinus thrombosis
(Fig. 103).

Exophthalmos may be unilateral or
bilateral. When umilateral, it is usually
the result of a local condition, such as
a tumor or aneurysm, and when bi-
lateral, the result of a systemic discase.
While exophthalmos is comntonly as-
sociated with hyperthyroidism, in some
instances it becomes progressively more
marked after thyroidectomy and is ap-
parently associated with a hypothyroid-
ism rather than with a hyperthyroid-
ism. Such exophthalmos ts probably
caused by an excess of a hormone of
the anterior pituitary Jobe and re-
sembles the condition described  as
progressive  idiopathic  exophthalmos,
which is characterized by gradualfy de-
veloping and increasing exophthalmos,
but s not associated with hyper-
thyroidism.




thvroidism

Fio. 191 Exophthalmos with otycephaly,

EXAMINATIUN VT

Fig 100 Extreme cxophthalmos in hyper-

N
[

Fic 103 Exophthalmos in cavernous sinus
thrombosis.

Exophthalmos js also frequently seen
1 arteriol hypertension and in nephritis,
as pointed out by Barker and Hanes.

Enophthalbmos 1s an abnormal retrac-
tion of the eye into the orbit, It may
follow loss of orbutal tissue or disease
of the oculopupillary center in the
medufla Horner’s sypdrome, which
consists of enophthalmos, miosis and
ptosis, tollows a lesion of the medullary
tegmentum.

The eyeballs feel hard to the touch
in glancoma and very soft, often almost
mushy, in diabetic coma.

Ectropion (ex = out 4+ tpéresy —~ tre-
pein == 10 turn) is an eversion or tarn-
ing out af the edge of the eyelids; entro-
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pion is an introversion or turning in of
the edge of the eyelids. Both processes
are usually the result of inflammation or
of trauma. Entropion may occur in ex-
ophthalmos associated with hyperthy-
roidism.

The conjunctiva may be inflamed in
certain infectious diseases, notably in-
fluenza and measles. It may be the seat
of hemorrhages, particularly in high
blood pressure and in whooping cough.
In the latter disease the hemorrhages
are the result of the paroxysms of
coughing. The conjunctivae are stained
yellow in jaundice. In subacute infec-
tious endocarditis, small petechiae com-
monly appear in the conjunctiva of the
lower lid. This may be the clinching
point in the diagnosis (see Fig. 355).
Petechiae in the conjunctiva occur also
in leukemia and in aplastic anemia.

The conjunctiva is markedly red-
dened in conjunctivitis, the reddening
usually being more marked at the Id
borders. In iriis the inflammatory
process is more marked near the irds,
and the reddened vessels are most nu-
merous about the margin of the cornea.

The scleraec of the cyes have in-
vanably a striking bluish tint in a rare
disease-—osteogenesis  imperfecta. In
tuberculosis of children and young
adults the sclerae are often bluish.

The cornea may show opaque spots
as the result of an old injury or a
previous infection. Gonorrheal oph-
thalmia may lead to the production of
opaque scars. In interstitial keratitis, or
inflammation of the cornea caused by
congenital syphilis, the cornea shows a
diffuse clouding (Fig 104). These
lesions all interfere markedly with sight.
The “arcus semlis” js a whitish opaque
circle or part of a circle about the outer
margin of the cornea. The presence of
a complete circle is the exception. This
phenomenon is associated with senility,
but may occur in comparatively youth-
ful persons, being failly common in
Negroes. In Wilson’s disease there is
often an annular brownish green ring
of pigmentation of the cornca, the

Knyscr-ﬂci%chcr ring.
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Fig

The pupil of the eye may be dilated
or contracted. The dilatation or con-
traction is most significant when uni-
lateral. AMfydriasis, or dilatation of the
pupil, occurs i neurasthenia and in
lesions of the oculomotor nerve, as-
sociated here with a marked ptosis.
Muosis, or contraction of the pupil, is
often scen 1n tabes dorsalis and after
the usc of morphine. In tabes the pupils
are often not only miotic, but fixed and
do not react to light, although they react
actively to accommodation. Such a
pupil is called an. Argyll Robertson
pupil and is one of the pathognomonic
signs in the diagnosis of tabes dorsalis.
It has also been described in dissems
inated sclerosis, epidemic enccphalitis,
chronic alcoholism and phali
tumors. Miosis occurs in iritis, mydn-
asis in glancoma. This distinction is im-
portant, since both conditions arc ac-
companied by pain and injection of the
cornea. In intis, mydriatics, such as
atropine, are used; in glaucoma, mi-
otics such as escrine

Irregularities i the contour of the
pupil arc most commonly the result of
adhesions of the iris, Incqualiy in the
size of the two puptls is called anisocoria
(Fig 105). It is common n paresis
and 1n tabes dorsahs, and may often
be seen n ancurysm of the aorta or m
patients with a cervical nb. An ancurysm
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Fic 106, Voo Graefe's sign. The patients’ eyes are following the finger downwara

af the aorta pressmg on the sympathetic
nerves may produce a stimulation and
dilatation of the pupil on that side.
Later, however, 1t may produce paralysis
of the sympathetic nerve with con-
striction, In a patient with a cervical
nb the dilated pupil 15 usually on the
same side as the cervical nib.

The movements of the eyes are im-

portant 1 the dmgnusts of many dis-
eases In they

side to side, or up and down. The
former variety, Jateral nystagmus, is by
far the more common and is an im-
portant sign of multiple sclerosis. It
alsa occurs tn myasthenia gravis, Fried-
feich’s ataxia and among miners work~
ing m mines which are poorly lighted,
the so~called “miners® nystagmus.”™ This
condition has become comparatively
rate with the impmvemem in the lighl—

wander, as it were, from side to sxde,
:a‘ch eye apparenlly mdepcndem of its
fallos T

nystagmus we mean sapid wscx\\a\mn ui
the cyeball as the patient loaks from

in mues. There is a
heredltary type of nystagmus trans-
mitted from generation to generation.
Albos usually show a lateral nystag-
mus. Vertical nystagmus iz relatively
uncommon, It is seen most frequently
1n epidemic encephalitis in which there
is involvement of the brain stem.
Comeal Reflex. The corneal reflex is
produced by touching the comea gently
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with a feather or hair or by blowing a
fide puff of air on it. This produces
normally a contraction of the orbicularis
oculi which produces blinking, normally
m both eyes. Bilateral loss of corneal
reflexes on stimulating the cornea may
occur in any type of coma, including
general anesthesia. In hemiplegia the
corneal reflex is olten absent on the
paralyzed side. The loss or diminution
of the corneal reflex on one side may be
an early sign of trigeminal nerve disease.
Unilateral or bilateral loss of corneal
reflex may be present in hysteria.

The bilateral nature of the corneal
reflex is of value in determining whether
we have involvement of the trigeminal
nerve or the facial nerve. If there is a
loss of the reflex on one side, stimula-
tion of the cornea of the affected side
will produce no blinking in the opposite
eye if the trigeminal nerve is involved.
M the facial nerve alone is paralyzed,
however, this stimulation will produce
blnkng in the opposite eye.

Retina. Examination of the retina is
now a recogmzed part of every com-
plete physical examnation, thanks to
the ¢lectric ophthalmoscope (Fig. 107).
The most mmportant lesions easily rec-
ogmzed are the following:

1. Retinal hemorrhages, seen com-
monly in nephntss, arterral hyperten-
sion, severe anemias, leuhcmuas, endo-
carditis, diabetes and purpura.

Fio 107. Ophthalmoscopic examination
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2. Arteriosclerosis may  be  more
readily recognized in the cyegrounds
than elsewhere. The vesscls often have
an appearance which has been com-
pared to that of a silver wire, and may
apparently obliterate a retnal vein in
crossing it.

3. Choked disk or papillary edema is
a sign of increased intracranial pressure.
In this condition the margins of the disk
are blurred or obliterated and the nor-
mal cupping is replaced by a bulging.
It js seen in brain tumors, in meningitis,
brain abscess, cercbral hemorrhage and
not infrequently in marked arterial
hypertension.

4, Optic atrophy is often seen in
tabes dorsalis and paresis, The disk is
smaller than normal and glistening
white in color.

5. Pallor of the temporal side of the
disk is common in multiple sclerosis.

In aortic insufliciency marked pulsa-
tion of the retinal arteries is usually
visible. Visible pulsation of the retinal
arteries 1s a normal physiologic oc-
currence.

FErequently it is impossible to study
the retina satisfactorily without dilating
the pupil. Before this 1s done, however,
the tension of the eyeball should be
tested and the patient carefully ques-
tioned regarding a possible earher attack
of glaucoma, The mstillaton of myd-
natics mto the c¢yc may provoke an
attack of acute glaucoma.

EARS

The ears should be carcfully examined
in suspected cases of gout for the pres-
cnce of toplu (Fig 108), which are
hard nodular deposits of sodium biurate
upon the cartilages The deformed, so-
called “cauliflower™ cars of the profes-
sional pugiint arc famihar  Tius de-
formity is due to the njuries recened
by the car n boung Lupus videaris
may attack the cars and erode large
areas. The ears may show a develop-
mental defornmty present at birth (Fig
109). Tenderness over the mastoud
process may be elicited by pressure and
15 an important sign 1n mastowditis
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Fic 110 Employment of the otoscope.

with his finger the ear which is not

F16 108 Muluple topht of ear. One on hehx,  being tested, The distance at which a
five on anthelix (From Leopald, Physical
Diagnosis }

watch is heard normally vanies with the
watch, but averages perhaps 40 to 50
inches Other tests for hearing are de-
scribed on page 315

Chronic otitis media, one of the com-
mon causes of deafniess, may present
a varnety of findings. Some patients hear
better during clear, dry weather than
when 1t is damp and rainy, or they may
hear a watch tick at the normal distance,
but cannot hear spoken words distinctly.
Thomas Willis, in the seventeenth cen-
tury, described a woman “who, although
she was deal, whenever a drum was
beaten in the room, heard every word
clearly,” and menttons a deaf man
“who, passing close to a bell-tower
when one of the numerous beils rang,
could hear one’s voice very easily, but
not otherwise.” This phenomenon, fre-
quently observed since, is known as
hyperacusis, or paracusis Willishi, and
is often seen in chronic otitis media.

FIG 109 Developmental deformity of the ear,

Furunculosis and inflammation of the
external auditory canal cause pain,
tenderness, stching and some diminution CHEEKS
m hearng. On spection, the skin of The cheeks may show characteristic
the external meatus is red and swollen  deformities as the result of an involve-
Examination of the auditory canal and  ment of the neighboring  structyres
the ear drum 15 best carped out withthe  Facial paralysis produces a characteristic
otoscope (Fig 110). expression when the patient attempts to

e hearng of the patent may be  smile, the paralyzed side refusing to
roughly tested by holding a watch away  function (Fig. 90). A marked differ-
from the ear while the pauent closes  ence in the depth of the nasolabial fold
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with a feather or hair or by blowing a
little puff of air on it. This produces
normally a contraction of the orbicularis
oculi which produces blinking, normally
in both eyes. Bilateral loss of corneal
reflexes on stimulating the cornea may
occur in any type of coma, including
general anesthesia. In hemiplegia the
corneal reflex is often absent on the
paralyzed side. The loss or diminution
of the corneal reflex on one side may be
an early sign of trigeminal nerve disease.
Unilateral or bilateral loss of corneal
reflex may be present in hysteria.

The bilateral nature of the corneal
reflex is of value in determming whether
we have involvement of the trigeminal
nerve or the facial nerve. If there is a
loss of the refiex on one side, stimula-
tion of the cornea of the affected side
will produce no blinking in the opposite
eye 1f the trigeminal nerve is involved.
If the facial nerve alone is paralyzed,
however, this stimulation will produce
blinking in the oppositc eye.

Retina. Examination of the rctina is
now a recognized part of every com-
plete physical examunation, thanks to
the electric ophthalmoscope (Fig. 107).
The most important lesions easily rec-
ognized are the followng.

1. Retmal hemorrhages, seen com-
monly in nephritis, arterial hyperten-
sion, severe anemias, leukemias, endo-
carditis, diabetes and purpura.

Fig 107. Ophthalmoscomc cvamunaton
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2. Arteriosclerosis may be more
readily recognized in the eycgrounds
than elsewhere. The vessels often have
an appcarance which has been com-
pared to that of a silver wire, and may
apparently obliterate a retinal vein in
crossing it.

3. Choked disk or papillary edema is
2 sign of increased intracranial pressure.
In this condition the margins of the disk
are blurred or obhterated and the nor-
mal cupping is replaced by a bulging.
It is seen in brain tumors, in meningitis,
brain abscess, cerebral hemorrhage and
not infrequently in marked artenal
hypertension.

4. Optic atrophy is often seen in
tabes dorsalis and paresis. The disk is
smaller than normal and glistening
white in color.

S. Pallor of the temporal side of the
disk is common in multiple sclerosis.

In aortic insufficiency marked pulsa-
tion of the retinal arteries is usually
visible. Visible pulsation of the retinal
arteries is a normal physiologic oc-
currence.

Frequently 1t is impossible to study
the retma satisfactorily without dilating
the pupil. Before this is done, however,
the tension of the eyeball should be
tested and the paticnt carcfully ques-
tioned regarding a possible carlicr attack
of glaucoma. The instiHation of myd-
ratics into the eyc may provoke an
attack of acute glaucoma.

LARS

The ¢ars should be carclully examined
in suspected cases of gout for the pres-
ence of fophi (Fig. 108). wiuch are
hard nodular deposits of sodum brurate
upon the cartilages. The deformed, so-
called “caulflowet”™ cars of the profes-
sional pugilist are famular This de-
formity 15 due to the mjuries gecenned
by the car i boxing Lupus vulgaris
may attack the cary and crode large
arcas. The cars may show a develop-
mental deformity present at burth (Fig.
109) Tenderness over the mastod
process may be elicited by pressure and
15 anamportant sign in mastosditis.
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i the
e nose in syphiis may present

!ypTcl:tl “saddle nose” (Fig. 115) cz;}zz(i
by erosion of the nasal bones. In 1] d
phyma the nose s red, large am
bulbous. Ghirlandajo and Holbein have
mmortalized rhinophyma on canvas,
(F1g. 116) and Cyrano de Bergerac vlllas
a well-known example Lupus eryt -
matosus  produces the characterstic
“butterfly” lesion on the nose with tlixe
wings extending out over the cheeks,
(Fig. 117). This lesion, sometimes
called Cazenave’s disease, comsists of

Fia 116, “The Old Man ar

nd Hig Grandson™
Y Domenco Ghirlandajg

14491494 N
showing rhun, g ?

ophyma of srandfather
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Fic 118. Sarcoma of matillary bone
disk-ltke patches covel

crusts which fall off
cicatrices

red with scales or
leaving dull-white

Acne rosacea Pproduces a marked red-
dening of the p of the nose which in-
stantly suggests that the owner of the
nose has a weakness for alcoholic bev-
erages  Often, however, these persons
are teetotalers, or even rabd prohibi-
tionists, and esent the instuation,

Tumors origmating withiy the nose,
or from the nasal sinuses,

asymmetry of

the face produced bY a sarcorma g o
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Fic 111. Deepening of right nasolabial fold
n Jeft-sided hemiplegia,

Fi6 112. Unilateral parotitis

on the two sides occurs in this condi-
tion (Fig. 111). Single or bilateral en-
largement of the parotid glands occurs
in mumps, in Mikulicz's disease (Fig.
96) and sometimes as a terminal event
in severe infections (Fig 112). The
boy shown in Figure 113 has a marked
facial deformity due to a lymphosarcoma
of the soft tissues. Figure 114 shows a
tumor ariSing in the parotid gland—the
so-called “mixed” tumor of the parotid.

Chvostek’s sign is a pathognomonic
finding in tetany. It is elicited by tap-
ping sharply with the finger just in front
of "the cxternal auditory meatus over
the facial nerve at its point of cmer-
gence from the pamu'd_ gland. This

,

[T WAL
Fi 114, Tumor of parotid gland

produces a contraction or spasm of the
facial muscles on this side, due to stim-
ulation of the hyperexcitable facial
nerve, The most marked examples of
tetany' are seen after acadental re-
moval of the parathyroid glands, but it
is also obscrved in a milder form after
prolonged vomiting and after continued

hyperventilation of the lungs.

NOSE
In diseases associated with difficulty
in respiration, notably | ia and,

to a less extent, heart disease, the
nostrils dilate with inspiration and con-
tract with expiration.
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Fis 128 Chancre of upper Itp.

Fie. 122 Angioneurotic edema. o, before
attack, b, during attack {Lewandowsky )

-

Fic. 126 Chancre of lower Iip.
—

on the lip (Fig 125). Chancres also
occur on the lower hp (Fig 126). In
an old or muddle-aged person 2 firm,
paintess, slowly growmg uleeration with
hard borders 15 wsuvally a carcinoma
(Fig 127) Adults who have suffered
- from congenial syphilis in their youth
71 123 Angioneurotic edema of lower ip often  show “rhagades™ small linear

H
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maxillary bone. The patient shown in
Figure 119 has a basal cell carcinoma
of the face involving the nose especially
and producing marked deformity.

One should never neglect to look into
the nostrils (Fig. 120). A perforation
of the nasal septum is due most fre-
quently to syphilis, but may be the
result of a nonspecific vlceration or of
chrome poisoning. Workers in chrome
mines, it is said, after a certain Jength
of service almost invariably suffer a
perforation of the nasal septum. Such
“seasoned” workers commonly carry a
piece of bent wire in their pockets and

Fic. 120 Taspecuon of nostrils.

amuse their friends by demonstrating
that the wirc enters onc nostril and
emerges from the other.

Nosebleed may be an carly symptom
in typhoid fever, often occurs in high
blood pressure and polycythemia, or
may be the result of an erosion of
the small vessels in the mucous mem-
brane. )
yhein A

Les

The lips may be deformed from birth
as in the well-known /(mrelip (Fig. 121)
due to a failure of union dunng fetal
life. The lips may be markedly swolien
from the edema of a nephritis (Fig. 94)
or of angioneuyrotic edema (Fig. 122).
£xtremely dry lips are often scen in
Iever and in dabetes mellitus.

The lips show a marked cyanosis in
pneumonia, in cardiac failure, in con-
genital heart discase and in polycythe-
mia vera {Vaquez-Osler discase).

One of the commonest lesions on the
lips is herpes labialis, *the well-known
“cold sore” or “fever blister™ (Fig
124). This begins as a coflection of
small painful vesicles rapidly procceding
10 scab formation. This eruption is often
not limited to the lips, but cxtends to
the nose or cheek. - .

The lips, particularly the upper lip,
may be the {:eaLgf,_'lgI/_m_lg[g, which
should always be suspected when a pa-
tient shows a lﬂ;g_c_,_gc__nijgm, firmly
indurated, but relatively painless, sore

Fia, 121, Harelip,
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F16 130, Fissures in corners of mouth, in
nboflavin deficiency. Patient also has glos-
sitis, the result of niacin deficiency.

comnussures, particularly of children but
also of adults, producing thickening and
d fon of the epithelium at the

Fi6 129, Rhagades

scars running out from the mouth upon
the cheeks (Fig. 129). In nboflavin
deficiency, fissures in the corner of the
mouth are common (Fig. 130). Per-
féche, a momlial infection of the labial

corners of the mouth, often produces
fissures (Fig. 131)

TEETII AND GUMS

The teeth and gums often give m-
portant indrcations of dinease. The con-
dittan of the teeth and gums often has
a profound bearing on health, The pres-
ence of pyorrhea alveolarts (Riggs’ dis-
casc) is established by demonstrating
retraction of the gums from the roots of
the tceth and by pressing out smalf
quantises of pus from the root sockets.
In clderly persons pyorrhea feads 1o
marked loosenmng or loss of tecth The
teeth should be further cxamuned for
caries or cavities, and the presence or
absence of crowned tecth noted Per-
haps the most strking appearance of
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the teeth is in congenital syphtlis, fitst
described by Sir Jonathan Hutchinson
and since koown as “Hutchinson's
teeth™ (Fig. 132). His original descrip~
tron was as follows:

The central upper incisors are the test-
teeth . The teeth are short and nasrow
Instead of beconung wider as they descend
tom the gurm, thev ate narrower at ther free
edge thap at their crowns, their angles having
been, as 1 were, rounded off, In the centre
of thetr free edge is a deep verucal notch,

AN Y
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In disorders of the mituttary gland,
patients may show an unusually wide
spacing of the teeth. The patent shown
in Figure {34 is suffering from hypa-
pitutansm

Impetfect dentition or crumbling, de-
cayed teeth may call attention to dietary
faults. In mveterate chewers of tobacco
the molars usually show a smooth pol-
whed surface and sometmes may be
ground down to the level of the gums
A similar condition is often seen in

mads by the breaking away or nondevelop- ¥ Inchians who grind their corn iw a priftic

ment of_the muddle Jobe of the tooth-crown
Thi notch laken topthEr with the narrow-
ness and shonness of the tooth, 1s the maw
peculianty,

The

vell-known “Hutchinson’s tnad,”
S e

~& ~nnaaninl

ease cavsing deafness Another type of *
tooth very chatactenstic of congerutal

Syphilis 15 the “screw dniver tooth™ (Fig
133).

Fia 133 Sorey dnver teeth 1n syphilis

twve stone maottar. During the process of
gnading cornmeal a fine stone powder
becomes mixed with the meal and is
baked in the bread. Constant eating of
thys bread wears down the molars.

The gresence of minute amounts of
fluonne 1n drnking water, more than
1.5 parts per million, produces teeth
that are puted and stained yelow,
brown or black (Fig 135). This con-
dition s called monded enamel or
fluorosis.

. 'The lead line m chrome lead poison-
ing 1s an mmportant diagnosue sign and
has saved many patents with severe
abdominal puin from an unneeessary
surgical operation This {ead hne con-
sists of a black, finely stippled lne gc-

FIs 134 Wige

spa i
disease pacing of teeth in Pitustary
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curring on the gums just below the
point at which the tecth emerge, or at
the border of teeth and gums. Henry
Burton, who first described this phe-
nomenon, wrote, “The ecdges of the
gums attached to the necks of two or
more teeth of either jaw, were distinctly
bordered by a narrow leaden-blue line,
whilst the substance of the gum ap-
parently retained its ordinary colour
and condition.” Exanunation of this
line with a hand Jens shows it to consist
of innumerable dots, placed close to-
gether in a row (Fig. 136).

Bismuth produces a similar line. This
bismuth line is not infrequently seen
m patients who have had continued
courses of bismuth injections for the
treatment of syphilis. These patients
also show at times small dark areas
on the tongue and on the mucous mem-
branes of the mouth produced by these
bismuth deposits (Fig. 137).

In scurvy the gums are soft, tender
and spongy, the teeth often so loose that
they can be plucked out with the fingers.

Fia 135
water.

y
Fra. 136. 1ead line.

e

Fio 139 Hyperplaua of the pums in Iilantin

Hyperplasia of the gums may be the
result of various causes, such as acute
monocytic lenkemia (Fig. 138) or the
excessive employment of Dilantin (Fig.
139). At times the etiology is obscure.

Fi16, 137. Bismuth line on pums Note aho
the dark deposit of bismuth on the mucous
membranes of the lower lip,

Fia. 138. Hyperplana of the gums in acute
monocytic leukemta

administration
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Fi6. 141 Fpuls Note tumar of lower gum
between (wo forefingers of examuner,

Fibroma of the gums presents a striking
picture (Fig, 140)

Osteomyelitis and tumors of the man-
dible may produce marked distortion of
the gums and the teeth of the low er jaw,

€ thmne moes oo
fowt

cell

maty g Le1y,

TONGUE

The ofd-time physician always looked
carefully ar e patient’s tongue, and
manty stories were told of his uncanny
abidny in diagnosing diseases from its
appearaniee His  modern successor
should never omit this time-honored
::::u:w){\lclprowdu}:c, for m certain dis-

S e topgue show. i
s long $1ows a charactenstic

In scarlet fever we have the socatied
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strawberry tongue, which is very red,
cavered with a shght fur and showing
enlarged reddenad papillac. This tongue
is especmlly stoking because there i
commonty an area of pallor around
the mouth [n typhoid fever the tongue
is heavily coated, futred and often
cavered with brownish sordes. The
tongue jin pernictous anemia and sprue
forms one of the striking diagnostic
signs—pale, smooth and glossy .(F\g.
142). In the early stages of pernicious
anemia, however, the tongue, although
sore, may oppeas normal. ln sprue the
tongue, though commonly pale and
smooth, may at tumes be red, inflamed
or fissured. The tongue in pellagra at
fiest is rough and swollen; later it be-
comes smooth and very red, often
showing glossitis (Fig. 130). Excessive
smoking may produce mild glossitis.™’
\The tongue in Ludwig's angina may
be acutely mflamed, painful and so
swollen that it protrudes from the
mouth, preventing the patient from
closing his mouth. Tn lerkoplakia the
tongue is covered with firm white in-
dusated, lesions, resemblig firmly at-
tached crusts. In myxedema and
cretinism the tongue may be enlarged
and protrude from the mouth, but it is
not painful (Fig. 44), In dehydrated
patients it is small and dry,
Among the fumors of the tongye that

Fi6. 142 Tongue in Pernicions anema,
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one encounters, carcinomata should be
mentioned, These tumors produce a
marked induration of the tongue with

destruction and ulceration.' Heman-,

giomata of the tongue are occasionally
seerr” (Fig. 143). They produce some
locat discomfort.

-The geographical tongue (Fig. 144)
presents a striking appearance, may be
a cause of great worry to the patient,
but is quitc harmless of itself. It is
commonly scen in nervous persons, The
patient shown in the illustration was
suffering from 2 mild hyperthyrowdism.
The geographical tongue changes its
appearance daily, the “map”™ commonly

143 Hemangromata of tongte

Fio

passing through a certain cycle o
changes.

A curious-looking tongue is the so
called scrotal tongue, which present
grooves and markings much like thos
on the surface of the scrotum (Fig
145). This condition may be caused b
vitamin B deficiency and is often re
lieved by treatment with vitamin I
complex. The tongue in Addison’
disease shows at times small, irregutarl
shaped, round or oval areas of blacl
or brown pigmentation.

Marked furrowing of the tongue (Fig
146) 1s in most instances congenital

Fic 145 Scrotal tongue (Kindness of Ir
Hayes Martin}

. e
Fiz 144 Geographical tongue

Fic 146 Furrowed tongue
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Food particles often collect in the deep
furrows, undergo fermentation and pro-
duce tenderness.

Ulcers under the tongue, on the
frenum, are often seen in children with
whooping cough The paroxysms ot
coughing cause protrusion of  the
tongue, and the frenum is constantly
forced against the sharp edges of the
fowet imcisor teeth, producing an
erosion, Scarring of the tongue is often
seen m epileptics who commonly bite
their tongues durmg convulsions.

The vems on the under surface of
the tongue give us a good indicagon of
the venous blood pressure, aecording (o
May, When a pérson is' erect or sitting,
the veins are collapsed unless the venous
pressure is abnormally high, more than
200 mm.

Clusters of small dilated and var-
cose veins along the undersurface of the
tongue may reach a large size and
occupy about the whole under surface
of the tongue Therr round shape and
black color has suggested a resemblance
1o caviar. These caviar Jestons have been
recently studied by Bean, who con-
¢ludes that they are without any patho-
logie sigmficance (Fig 147)

In lesions of the central pervous
system 1 which the nucleus of the
hypoglossal nerve 1s mvolved, the tongue
s not protruded in the mudline, but
deviates away from the normal side and

toward the side on which the lesson
15 Jocated.

¥ 39 Cavae tomper ok
Willam Beany 5 (Kindacss of Dr
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[n myasthenia gravis the tongue may
show an abnormal fatigability like that
of the eyelids and of other voluntary
muscles Thomas Willis, who first
described myastheniz gravis, has Jeft 8
classic description “I have now 2
prudent and honest Woman in cure,
who for many years has been obnozious
to this kind of bastard Palsey Dot only
1n the Limbs but ikewsse mn her Tongue;
This person for some time speaks freely
and readily enough, but after Jong, hasty
or laborous speaking, presently she be-
comes as mute as a fish, and cannot
bring forth a word, nay, and does not
recover the use of her Voice il after
an hour or two ™

BREATH

The breath may give mmportant clues
in dragnosis. The breath in alcglolic
has a ch wstic odor.
In uremia the breath may have a
unnous odor. The breath mn diabetes
melfitus, particularly when there is a
marked acidosis, has a s eetish “fruity”
odor due to the odor of dcttone. Any-
one unfamliar with the odor of acetone
should go to the chemical laboratory
and become famdir with it Many
patients with severe diabetes breathe
out so much acetone that the atmos-
phere becomes saturated with it and
the odor 15 noted by the physician the
moment he enters the room This
acetone breath oceurs also in acidosts
not of diabetic ongin It 15 common 10
wfants and in young children who, as
the result of Hliness, have not eaten for
twenty-four hours or longer. It is
present in professional fasters during
their tests In these conditions the
acetone breath 1s the result of starvation
acidosis The amine odor noted on the
breath of patients with severe parenchy-
mal hver disease is quite characteristic.
Somet}mes referred to as feror hepat-
tens, it 1s often described as a2 musty
smell.” Methyl mercaptan has beep
isolated from the urine in such patients
An oxidation product of this substance
elimipated in the breath may be the
cause for the odor It fs a bighly
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significant finding and often
with a grave prognosis.

In oral_sepsis the breath may have
a disagreeable odot, the condition being
known as lalitosis, a term now quite
as well known-to the general public as
to the physician.

The most disagreeable breath of all
is that present in lung abscess with
gangrene of the lungs, The infection in
such cases is largely due to putrefactive
organistus, so that the paticnt’s breath
has the odor of decaying vegetable or
animal matter. Such patients announce
their presence to their neighbors and
also their diagnosis to an alert
physician, The author once saw a
patient with gangrene of the lung st
down in a street car. A halfl dozen
passengers sat down beside him in
rapid succession and, after sitting by
his side for a few moments, moved on
to other scats.

The odor of patients with certain dis-
eases was stressed by an carlier genera-
tion of physicians. Many of these odors
are farly characteristic, but dificult to
describe The odor n diphtheria may be
characteristic. In smailpox the odor is
extremely disagrecable, A “mousy™ odor
has been described 1n typhus fever, a
slight sweetish, fetd odor n measles
and an acid sweat smell in rheumatic
fever.

BUCCAL CAVITY

The appearance of the buccal cavity
aids greatly in the diagnosis of many
discases (Fig 148) In scverc ancmias
the mucous membrane of the mouth is
pale. Koplik's spots, which are small
bluisl-whte spots surrounded by a
small red margin, appear on the mucous
membrane of the cheeh opposite the
wolars and near the parotid duct, and
are pathognomonic of measles. They
appear before the cruption, and thus
permit an carly diagnosis of this discase.

Mucous patches, white, sharply cir-
cumscribed areas 0.5 to 1 cm. in diam-
cter, a characteristic sign of sccondary
syphilis, are scen or the mucous mem-
brancs of the mouth near the bases of

Fig 149 Perforation of the palate in syphiuls,

the gums They may be present on the
palate or amywhere on the mucous
membranc of the buecal cavity.,

General redness of the throat or
pharynx may dicate a pharyngits or
the carly stage of diphtheria or scarlet
fever.

Paralvsis of the soft paluse 15 seen
occasionally as n sequel of diphthena.
In the days before the use of diphtheria
antitoxin it was common, This com-
phlication was described by Arctacus the
Cappadocian, who noted that many
patents with diphthenia feared to drmk
water beeause it would “return by the
nostrils

Perforation of the palate 1s usually,
but not invanably, of syphilitic origmn
{Fig. 149).

The fonsilt may be the seat of an
acute follicular tonsiliius or of diph-
therin, In the former condition the
process  begins  as  numerous  small
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abscesses in the tonsillar crypts, the
abscesses coalescing later to form a
large grayssh patch on the surface of the
tonsils, In tiphtheria there is a dity
grayish membrape which spreads over
the surface of the tonsils and ﬁequcnﬂy
spreads to the fauces and uvula. This
membrane on removal leaves a bloody
surface beneath. The careful physician
has learned by experience that a strepto-
cargic sore throat may closely resemble
diphtheria and always takes a throat
culture in doubtful cases

Vincent's angina is an infecpon of the
tonsil, usually unilateral, causipg necrosts
with & duty yellow exndate which leaves
a bleeding surface when removed, It has
been mistaken for both diphtheria and
syphilis.

A peritonsillar abscess may fotlow
acute tonsillitis The patient commonly
has @ high fever, dysphagia, rigiduty of
the neck which, combined wath spasm
of the buccal muscles producing “locked
jaws,” has led to the false diagnosis of

83

tetanus. In such cases the physician
may be unable to see the abscess, since
the patient cannot open lus mouth wide
enough, but may feel the swelling by
jnserting a finger into the mouth,

A retropharyngeal abscess may be
seen on inspection in children suftering
from tuberculosis of the cervical verte-
brae. This swelling may produce n
peculiar barklike cough which the
French have called “cri de canard”
(cry of a duck). The swelling can often
be better felt than seen.

In mfiammation of the pharynx or
fauces the uveda 15 enlarged, pendolous
and sermtransiucent Such an enlarged
uvyla frequently produces a shallow,
irritating cough, worse at night when
the patent lies down, allowmng the
uwvula to fall down on the base of the
tongue. The wvular pulsation, described
by F. Mller in aortte insuffictency, is
an interesting dignostic sign. Wnth each
heart beat there is pulsation of the
uvula.

Neck

Exaounation of the neck should al-
ways be done n an unhurried and care-

ful monner. Famuiarity with the Jand-
marke af tha m aatas - L

auun,

AN
TR

Fia 150 Anatomic structurey of necl,

As always, the first maneuver is that
of inspection of the neck for asymmetry,
anusual pulsations, tumors or limitation
of motion, By simple extension and
lateral deviation of the neck, tension
o‘[ the sternoclerdomastoid brings into
view t}ie boundary of the antenior and
posterior triangles. Enlargement of the
thyroid, wnusual swelling of the lymph
Todes, or abnomality of the vascular

strectures may immediately become ap-
parent,
Both normet —o 3

cucutdtion of the thyrod cartilage,
the ihyroid, the slemocleidomastgici
muscle and the carotid arteries. Palpa-
tion of the Iymph nades shoutd be car-
ned ont as indicated jn Figure 151
using the tips of the fingers and gentle
pressure, Fixation and Positioning of
the patient’s head can be accomplished
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by placing one hand belund the occiput,
while palpating with the other hand.
Slow, gentle, sliding, or rotary motions
with the palpating fingers, first in the
anterior triangle, and then in the pos-
terior triangle, and finally in the sub-
mental region will more Iikely reveal
shightly enlarged Jymph nodes than
heavy palpation.

Palpation of the thyroid deserves in-
dividual consideration. Usually the nor-
mal thyrowd is palpable as a firm, smooth
mass, which moves upward with swal-
lowing. In the patient with a short obese
neck, 1t 1s extremely difficult or impos-
sible to identify.

When enlargement or nodulanty of
ithe thyroid is noted, careful outlining
of the structures, with the palpating
fingers is required. This 1s most casily
and accurately done with the examiner
standing belund the patient, with the
finger tips of both hands resting firmly
on the structures of the thyroid with
the trachea separating the fingers of the
hands of the examuner as indicated m
Figure 152. The patient s then asked
to swallow. As he does so the thyroid
slips between the fingers permitling
cvaluation of the two sides for size,
contour, firmness or tenderness. More
exact evaluation of each lobe and poles
of the thyroid can be carned out as
indicated 1n Figure 152, 2, while the

1

5 . N

Fia 151, Palpation of neck

the stermum as will be revealed by
percussion.

If the examiner now returns to the
front of the patient he may gather
further information by displacing the
trachea as shown in 152, 3. It may be
helpful to palpate the upper pole of
the thyroid between the thumb and fore-
finger as indicated in 152, 4,

In aortic disease of the heart the
carotid arteries often beat with unusual
force and wiolence. These throbbing
carotids arc an mmportant diagnostic
sign tn aortic msufliciency. Indecd, the
diagnosis is frequently suggested by this
sign alone. Throbbing carotids are,
however, occasionally seen in other con-
ditions, notably severe ancmua, hyper-
thyroidism and arteriosclerosis, €5+
pecially when the later is associated
with arterial hypertension. Carcful in-
spection of the carotids may show
clearly an irregularity of the heart beat,
such as that duc to premature contrac-
tions or to auricular fibnllation. Indeed,
these two conditions may often be diag-
nosed by sumple inspection of the carotid
pulse without palpating the radial pulse
or listening to the heart,

Dunming has pointed out that occlu-
sion of the internal carotid artery can
be diagnosed by pharyngeal palpation
The examiner, weanng a rubber glove
which has been moistened with water
to the friction that initiates

examiner retracts the ster $
toid and palpates the lobe or nodule
with the other hand. If the lower pole
is not palpated, it probably is beneath

the gag reflex, gently palpates the pos-
terior wall of the pharynv with the fore-
finger and slowly draws the finger later-
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Fi6 152 Palpation of thyroud gland

ally as far as the phar

muscle When this muscle 15 relaxed,
the pulsations of the nternal carotid
can be felt particularly if the thumb of
the other hand 15 pressed firmly extern-
ally w the carotid fossa Absence of
pulsation indicates occlusion of the -
ternal caroud artery

Pulsation above the nght clavicle
may be due to elongation of the 2orta
with buchling of the wmnominate actery.
1t 1s seen espectally in hypertensive and
arteriosclerotic patients and  may
falsely diagnosed as an aneurysm of the
wnomtnate artery

An ancurysm of the caratid artery
may produce a stiking enlargement on
one side of the neck (Fig. 153) Such

an 4 pulsates with the heart
beat and also shows an expansile pulsa-
ton.

The venous pulse in the jugular veins
should be studied carefully. When there
1s obstruction 1o the flow of blood into
the large thoracic vems, the jugular
vemns are markedly distended. This 1s
seen particularly in intrathoracic tumors
n cardiac failure the vems of the neck
are usually engorged.

The venous pulse consists of three
waves designated by Mackenzie as a,
¢, and v. Mackenzie used this termi-
nology m the belief that the a wave was
due to auricular contraction, the ¢ wave
0 a transmutted carotid pulsation, and
that the v wave was synchronous with
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by placing one hand behind the occiput,
whilz palpating with the other hand.
Slow, gentle, sliding, or rotary motions
with the palpating fingers, first in the
anierjor triangle, and then in the pos-
terior triangle, and finally in tbe sub-
mental region will more likely reveal
slightly enlarged Iymph npodes than
heavy palpation.

Palpation of the thyroid deserves in-
dividuzl consideration. Usuzlly the nor-
mal thytoid is palpable as a firm, smooth
mass, which moves upward with swal-
Iowing. In the patient with a short obese
neck. 1t 1s extremely difficult or impos-
sible to identdy.

When enlargement or nodulanty of
the thyroid is noted, careful outlining
of the structures, with the palpating
fingers is requued. This is most easily
and accurately dope with the examiner
standing behind the patient, with the
finger tips of both hands resting firmly
on the structures of the thyrod with
the trachea separating the fingers of the
hands of the exammer as indicated in
Figure 152. The patient is then asked
to swallow. As he does so the thyroid
slips between the fingers pemmitting
evaluztion of the two sides for size,
contour, firmness or tendemass. More
exact evaluation of each lobe and poles
of the thyroid can be carried out as
indicated in Figure 152, 2, while the
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Fig. 151. Pzlpation of peck.

the stemum as will be revealed by
percussion.

If the examiner now returns to the
front of the patient he may gather
further information by displacing the
trachea as shown in 152, 3. It may be
helpful to palpate the upper pole of
the thyroid between the thumb and fore-
finger as indicated in 152, 4.

In aortic disease of the heart the
carotid arteries often beat with upusual
force and violence. These throbbing
carotids are an important diagnostic
sign in aortic insufficiency. Indeed, the
diagnosis is frequently suggested by this
sign alone. Throbbing carotids are,
however, occasionally seen in other con-
ditions, notably severe apemia, hyper-
thyroudism  and  arteriosclerosis, es-
pecially when the latter is associated
with arterial hypertension. Careful in-
spection of the carotids may show
clearly an irregularity of the heart beat,
such as that due to premature contrac-
tions or to auricular fibriltatton. Indeed,
these two conditions may often be diag-
nosed by simple inspection of the carotid
pulse without palpating the radial pulse
or Iistening to the heart.

Dunring bas pointed out that occlu-
sion of the internal carotid artery can
be diagnosed by pharyngeal palpation
The examiner, wearing a rubber glove
which has been moisteped with water
to minimize the friction that imtiates

examiner retracts the stemocleidomas-
toid and palpates the lobe or nodule
with the other hand. I the lower pole
is not palpated, it probably is bepzath

the gag reflex, gently palpates the pos-
terior wall of the pharyax with the fore-
finger and slowly draws the finger later-
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Fic 156 Enormous cyst of thyroid gland

mass about the neck resembling 2 horse-
collar. Frequently this marked enlarge-
ment 13 umlateral (Fig. 157). The
Iymph nodes in Hodgkm’s disease m
the early stages are usually firm and
discrete and show liitle tendency to mat
together. In tuberculous lymphadentis
they are often matted together, and, by
the time they reach the size of the large
glands seen m Hodghin’s disease, the
tuberculous glands fluctuate or rupture,
In ther earlier stages, however, the
lymph glands m tuberculous cervical
adenitis may be discrete (Fig 158). It

Fic 157 Hodgkm's discase Note collar-like
enlargement of cervical glands and en-
farged glands 1 the night avilla,

oceurs only sarely m colloid goiters and
other thyroid abnormalities

Branchial cleft cysts may produce
marked swellings in the neck. Branchsal
fistulae may open along the antenor
margin of the sternocleidomastoid mus-
cle near the episternal notch. They
seerete a thin, watery mucoid substance,

Enlargement of the cervieal Iymph
produce stuiking swelfngs in
the neck. Hodghins disease often pro-
duces 2

marked bilateral enfa; r
of the s rgemment

rvical Iymph nodes forming a Fmg‘hnlﬂs: Tuberculonss of cervicay tymph

nodes may
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id
disease  Note diffuse en-
largement of thyroid gland

Fic 154, Graves®

ventricular contraction, and was due to
an ncrease in pressure caused by the
accumulation of the blood 1n the auricle
flowing mn from the vems If one exam-
ines the jugular ven of a healthy per-
son, these three waves can often be seen.
In trcuspid insufficiency, instead of the
normal three waves, one large wave
is seen—the so-called positive venous

pulre In aunculnr fibrillation, when the
Lt are Ahritl

]
y

FiG, 155 Thyroid cyst

lating, the venous wave caused by au
ricular systole, the a wave, 1s absent an
there are only two waves present in th
venous pulse. In this condition there i
also 2 stukmng irregularity of the hear
rate which can be readily detected b
careful observation of the venous pulse
In auricular flutter the flutter waves are
often visible in the veins of the neck.

A generalized enlargement of the
thyroid gland 1s a striking feature of
Graves’ disease (Fig 154). An en-
larged thyrowd gland rises when the
patient swallows because of its attach-
ment to the larynx. This 1s a differential
pointt of great value Cysts of the thyroid
gland, unaccompanied by any marked
generalized enlargement, are common
(Fig 155). On auscultation over the
thyrosd gland, a systolic bruit 1s com-
monly heard i Graves’ disease This
systolic thyroid brurt must not be con-
fused with a cardiac murmur trans-
mitted along the carond artery It shonid
also be remembered that a brint may be
heard over the carotid artery if the bell
of the stethoscope 1s apphied with too
much pressure A systolic thrill, syn-
chronous with the bruit, 1s felt in some
patients

A thyroid bruit or thrill is almost

rathronamanica nf Cravee' ditence and
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T Fic 156 Enarmous cyst of thyroid gland

mass about the neck resembling a horse-
collar, Frequently this marked enlarge-
ment is unilateral (FI.g 157). Tl}e
lymph nodes in Hodgkin's disease in
the early stages are usually firm and
discrete and show little tendency to mat
together. In tuberculous lymphadentis
they are often matted together, and, by
the ume they reach the size of the large
glands seen 1n Hodgkin’s disease, the
tuberculous glands fluctuate or rupture,
In their earher stages, however, the
tymph glands i tuberculous cervical
adenitis may be discrete (Fig. 158). It

Fic 157 Hodghin's disease Note collar-like
enlargement of cervical glands and en-
barged glands an the night atlla

oceurs only tarely 1n collord gorters and
other thyroid abnormatities

Branchial cleft cysts may produce
marked swellings m the neck Branchial
fitulae may open along the antenor
margn of the sternocleidomastord mus-
ce near the episternal fnotch  They
secrete a thin, watery mucoid substance

Lnlargement of the cetvical lymph
nodes may produce striking swellings
ldh: nech Hodghan's disease often pro-
uces a marked bilateral enlar, ement
of the cervical lymph nodes (ongmngna rmglﬂnlds: Tubered

v

fosis of cervical lymph
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Fia 159. Hodghin's disense

]

. < —
F1G. 160. Enlarged cervical lymph glands
lymphatic leukemia.

Fio 161 Enlargement of cervical and axillary glands in Ismphatic leukemea.

is commonly impossible to differentiate
between Hodgkin's disease of the neck
and tuberculous lymphadenitis except
by a pathologic study of the tissue.
Hodgkin described seven cases in his
original paper, but reanalysis of his
paper and restudy of the tissue with the
aid of the microscope have revealed that
one patient had tuberculosis, one syphi~
lis, one acute leukemia and one lym-
phomatosis, leaving only three cases of

what we understand today as Hodgkin's
disease.

Though the enfarged cervical lymph
glands in Hodghin’s disease have a
tendency to produce the “horsecollar™
cffect, they may at times present the
appearance of scattered smaller groups
of discrete ghands (Fig 159).

In lymphatic leukemia the cervical
lymph glands are markedly enlarged
and discrete (Fig. 160). In this disease
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we usually find also a generalized en-
larg:mcnly of the lymph glands, the
axllary and inguinal lymph glands
showing marked enfargement (Fig
161). The cervical lymph glands, espe-
cually the posterior, are gilen enlarged
in pediculosis capitis This condition 15
rarely seen in hospital or private prac-
tice th America, but 1s not infrequent
among the lower classes 1 some coun-
tnes At one time it seemed to have
been frequent among all classes of
soceety, the famous Samuel P.epys Te-
cording in fus Diary that his wife found
1 am lousy, having found 1 my head
and body about twenty-five, Little and
great, which I wonder at being more
than I have had T believe these 20
years ™

A lipoma of the neck may produce
a striking enlargement, usuzlly unilat-
eral (Figs 162, 163) In multiple sym-
metrical tpomatosss there may be nu-
merous symmetrically enlarged cervical
fymph glands (Fig 33, p 38) Certain
unusual tumors ansing from stroctures
it the neck are seen occasionally Ex-
amples of such tumors are branchial
€vst tumors, tumors of the caroud body
{Fig 164) and sarcomaty ansing from
the cervical lymph glands,

An nteresting type of enlargement
of the cerviea) glands 1s seen in the sa-
cafled indurame headache which

Liroma of narg

Fuo. 162

o

L S

F1G 164 Tumor of casond body

there 15 a row of small nodules along
the outer margmn of the trapezius mus.
cle 1n the back of the neck,

A torucollis or Wryneck causes a
characteristic deviation of the head to-
ward the affected side (Fig. 165) Com-

monly such wryneck 15 due to ngidity
and tendern,

ess of the sternomastoid
and' trapezis muscles, probably of m-
fectious orrgin, Other forms of torticollis

a;c encountered at times A dislocation
ol thy

e
gemital torticollis 15 also seen occasion-
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ally. This is due to shortness of the
muscle and is usually on tie right side.

Poliomyelitis may produce atrophy
of the trapezius muscle on one side,
causing a marked asymmetry of the
posterior surface of the neck (Fig.

166).

i
!
j
t
:

Fia. 166 Atrophy of right trapezius muscle
fallawing pohomyelis

e

FiG. 167, Rxgndny of neck in meninguts

Marked rigidity of the neck is scen in
meningitis (Fig. 167), The child shown
in this jllustration had a boardlike ri-
gidity of the neck and could be raised
nearly to the sitting position by holding
the hand back of the head.

A cervical 1ib can at times be palpated
in the neck. More commonly, however,
it is an accidental x-ray finding.

A very important finding in aortic
aneurysm is the well-known Oliver's sign
or tracheal tug. No one has described
this sign more accurately or in fewer
words than Oliver himself. “Place the
patient in the erect position, and direct
him to close his mouth, and elevate his
chin to the fullest extent, then grasp the
cricoid cartilage between the finger and
thumb, and use gentle upward pressure
on it, when if dilatation or aneurysm
exist, the pulsation of the aorta will be
distinctly felt transmitted through the
trachea to the hand.”
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CHAPTER 6

INSPECTION, PALPATION
AND PERCUSSION OF
THE CHEST

For CONVENIENCE jn describing and
locating certain points on the surface of
the chest it is customary to draw im-
aginary lines, The first line drawn
through the center of the sternum and
extending down through the xiphoid
is called the nudsternal line. Two lines
drawn along the border of the sternum
on erther side are called the sternal
fines. Two lines drawn through the
nipple on cher side are called the
mammillary Iines (mammilla = nipple).
Since, however, the location of the
rupple varies with the size of the breast,
a more constant line is the mid-clavicular
line drawn through the middle of the
clavicle (F1g 168). On the sides of the

/
R Sternal hae
Fia, 168. Sternal hines and mrdclavicuiar mes.

92

chest we distingmsh three hmnes, the
anterior axillary line drawn downward
from the origin of the anterior axillary
fold, the midaxillary line, and the pos-
terior axillary line descending from the
termination of the posterior axillary fold
(Fig. 169). On the back we speak of
the nudspinal line, the scapular areas
over the scapulae, the interscapular areas
between the scapulae and the mjfrascapu-
lar areas below the scapulae (Fig. 170).

INSPECTION OF THE CHEST
The Skin. The first feature of the
chest which attracts our attention is the
skin In certain skin diseases and in the
exanthemata the appearance of the skin

L Sternal ine
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- Hddood Line
Wt
Fio 170 Lines and arsas over the back

may be so characteristic as to establish

the diagnosis The petechuae, or small
pmpont h of 1of

CREST
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Fio 171 Dilated vems of chest in medas-
tinal fumor

-1

@7

endocardstis, aplastic anema, benzol
poxomng and lymphatic leukemia, as
well as the larger purputic spots of
purpera haemorrhagiea and of Hodg-
km's discase, are often seen on the
chest Scratch marks on the chest may
gne amportant clues of disease In
faundice and 1n Hodghuw's disease an
ttense itching of the skin often provokes
continued  seratching, the marks of
which may be obvious,

Marked dilatation of the superficial
vens of the chest s often seen in
mediastinal tumors (Fig 171).

Supernumerary mpples are ofien seen
(Fig 1723 Thev are of no pathologic
unportance In the sixteenth and seven-

Fic 172 nipple, seen just
below the mpple and shightly toward the
rdline.

teenth centunies they were often re-
garded as witch marks.

The character of the skin utself is
often of importance In tuberculosis we
often find the skin of the chest oily and
of coarse texture with the pores ap-
parently further apart than m normal
skin, but this 1s not pathognomonic, and
also 15 frequently absent, In this disease
the skin of the chest is often atrophied
‘The presence of scars resulting from
old injunes or operations is apparent,
and the possible relationship between

them and the present condition should
be considered.
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Shape of the Chest. The shape of
the chest may give us important infor-
mation, The so-called phthisic chest is a
flat chest jn which the scapulae stand
forth prominently—the winged or alar
scapulae. This type of chest was once
thought to be pathognomonic of pul-
monary tuberculosis. Hippocrates noted
that consumptives often had chests
“with the scapulac having the appear-
ance of wings.” Though it is frequently
seen in tuberculosis, it does nat always
accompany this disease (Fig, 253).

The barrel chest has been described
as pathognomonic of emphysema of the
lungs, but may be seen in elderly per-
sonts with no obvious emphysema (Fig
247).

The funnel chest, an appearance pro-
duced by a deep funnel-like depression
of the lower part of the sternum, is
readily recognized (Fig. 173). This
deformity, the “Trichterbrust” of the
Germans, has been described as the re-
sult of rickets in childhood and as the
result of the continued pressure of the
last against the chest in shoemakers. In
many patients, however, its cause is un-
known.

The chicken breast, the “thorax en
bateau” of the French, presents a strik-
ing deformity in which the sternum
bulges forward Like the keel of a ship,
while the ribs slope away on either side.
This deformity results commonly from
early rickets (Fig. 174).

Fio. 173. Funnel breast.

INSPECTION, PALPATION AND PERCUSSION OF THE CHEST

A striking deformity of the chest is
produced by Harrison's grooves, which
result from the pull of the diaphragm
on the ribs already softened by rickets
or from a softening of the bones. The
marked depression or groove occurs
along, the line of the diaphragmatic
attachment.

The richety rosary occasionally visible
in young children is produced by a
beadhke enlargement of the ribs at their
junction with their cartilages (Fig. 175).

Certain  abnormalities  within  the

;M

Fi6, 174 Chicken
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chest may produce marhed deformities
of the thorax. Figure 363 shows 2 large
ancurysm of the aorta which produced
a bufgmne, pulsaung mass, so char-
actenstic that imspection alone was suffi-
cent for diagnosis A tumor of the
thymus or a new growth I the anterior
mediastinum may cause a marked local-
wed bulgg of the thorax. Atelectasis
of the lobe of onc lung often causes a
marked wmlateral depression of that
side of the chest (Fig 251)

In women, breast tumors cause gb-
vious abnormalgties. Such a patient is
seen in Figure 176 A carcinoma of the
breast has produced the characterstic
distortion with a retraction of the mpple
The nipple wtself may be the seat of a

————
177 Pagets disease of the nigh fupple
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pomary carcinoma (Fig. 177) (Paget’s
disease of the nipple). Oceasionally a
chancre may develop on the mnipple
(Fig. 178). Carcinoma of the breast is
also occasionally seen in the male.
Figure 179 shows a lactating male breast
in a patient with a chorioma of the
testis,

Enlargement of the axillary lymph
glands is seen in carcimoma of the
breast, m Hodgkin's disease (Fig. 157),
in tuberculous {ymphadenitis, in lym-
phatic leukemia (Fig 161), and m pa-
tients with infections of the hand or

v T e

')

D,

F16 178, Chancre of breast,

Fia 179 Lactatog of N
suffering from svnw"mib
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fected wound (Fig. 180). The same is
true when there is a chancre of the
hand or finger.

The Back. The patient’s back should
always be ecxamined most minutely.
Lesions of the back usually produce
symptoms in the back, but at times the
pain may be referred elsewhere. Kyplo-
sis is produced by an abnormal curva-
ture of the spine with a dorsal promi-
nence (Fig. 181). The term “kyphosis”
is derived from the Greek word xv¢és
(kyphos) meaning humpbacked. The
patient with this deformity, shown in
Figure 182, suffered from Paget’s dis-
ease of the bone. It may also be present
in marked spondylitis of the spine. It
is frequently due to tuberculosis of the
spine (Pott’s disease) (Fiz, 183). Tu-

Frg 180 Tularemia Enlarged right axillary
glands Sore on night litle finger

JS S,

Kyphosts,

HURY

Fic 181

INSPECTION, PALPATION AND PERCUSSION OF
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Fic. 182 Kyphosis in Paget's disease

183 Kyphosis due 1o tuberculosts of

spine

pverculous disease of the spine may at
times produce a local prominence oOr
“mbbus” (Figs. 184, 185).

The association of kyphosis with tu-
berculosts was recogmzed by Hippoc-
rates. “In most instances patients with
kyphosis have hard cheesy nodules in
the lungs and also collections of pus in
the flanks and m the lumbar region”

Scohiosts, or lateral curvature of the
spine (oxohiwois—skoltosis = curvation),
ts seen in Figures 186 and 187. This
condition often produces marked de-
formity and distortion of the chest Itis
frequently the result of poltomyelitis,
but may appear 1 persons who are
otherwise in perfect health and give no
history of any anteccdent serious illness
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184 Gibbus in wberculous disease of
spine

— -t
Fio 135 Gibbus m tuberculous disease of
spine.

Scoliosts 15 especiaily evident if the ob-
sener makes a dot with a skin pencil
just aver the up of the spinous process.

Lordosis {(Aeplo—lordoun = to
bend) 15 a cuevature of the spinal
column with a forsard convexity (Fig.
188) Lordosis occurs n pregnancy,
with large abdominal tumors, 1 marked
obesty, ta bilateral congenital disloca-
uon of the hip, tuberculous disease of
the bup, or compensatory to kyphosis 1n
another part of the spine Marked
lordosis  also common 1 synngo-
myefra

The movements of the spine ltorward,
backward and laterally should always

Fic, 187 Scoliosis

be carefully tested In marked spondy-
Iitis of the spine we may see complete
fixation of the thoracic and lumbar
spme. In this condition, kmown as
“poker spme” or “poker-back,” the
back is as ngid as the proverbial poker.
The patient, in attempting to pick up
an object from the Soor, can only do so
by bending his knees until his hands
touch the floor (Fig. 189).

In Figure 190 the patient showed a
farge, bulging, fluctvating mass which
proved to be a tuberculous abscess

onginating from a tuberculous process
n the ribs
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Fic 189 Charactenistic athiude assumed by
panent with poker spine when prching a
pencil from the floor

In permephritic abscess a shght but
definite bulging may be noted in the
back just below the costal margin
This slight bulging may be sufficient to
establish the dmgnosis in a patient
showing fever, chills and pain in the
lumbar region

At the lower end of the spine there
occurs occasionally a pidomdal cyst.
This is a small cyst or sinus of em-

1
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.
Fio. 190. Tuberculous abscess in right lumbar
region Note two small sinuses in left
lower interscapular region.

Respiration. Since breathing 15 one
of the most important functions of the
chest and certainly the most obvious,
the next obscrvations are those concern-
ing the rate, depth and type of respira-
tion, and equality on the two sides.

In health two types of respiration are
observed, costal or thoracic, and
diaphragmatic or abdominal. In men
respiration is mainly diaphragmatic, in
women costal The costal type of
respiration in women was thought at
one time to be produced by tight lacing,
the staves about the waist interfering
with the movements of the diaphragm.
This explanation 1s obviously incorrect,
since the era of tight lacing has passed,
but the respiration in women continues
to be the thoracic type. This type of
breathig is also present in young girls
and scems to be a characteristic of the
sex, not mfluenced by any mode of
dress or type of acuvity.

An increase mn the respiratory ratc
is called tachyprea, while a slowing of
the respiratory rate is known as brady-
pnrea.

The respiratory rate is increased in
carthac failure, i jobar pneumonia, in
branck . 1

bryonic origin in the sacrococeyg
region, which may discharge from time
to time a mucoid secretion and may be-
come infected.

T < £
meningitis and often in chronic nephri-
tis. In fever, especially in children, it 15
also increased. A child with fever may
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have such a marked and obvious m;
crease in the rate of Tespiation 1hat
ptumonia 15 suspected where 1t does
not exist, In pulmonary mbet:ulosgs
an increase in the respiratory ¥ale 1Y
often a5 significant in aseiving at 2
dgnosis a5 the evening clevation i
temperature. Tn diabetes mellitus with
an wmpending or established coma, the
respirations are both increased in rate
and depth—the air honger of Kussmand.
The patient in this condition may bc
conscions and much #larmed at this
deep breathing which he is unable 0
control. X

The respiratary rate 1s slowed in
some cases of bram tumor, m obst{uv
tion to the bronchus and 1 opium
posening.

in health 3 careful examination of
the resprration shows that the two sides
of the chest mave synchronously and
equally A companson of the move-
ments of the two sides of the chest
shoutd always be made, since certain
drceases may modify most profouad

PALPATION AND PERCUSSION OF THE CHEST
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the excursions of the

Susion X
e low the affected side if the

chest are less on
ion be lacge.
em%x‘: movcmgenrs of the diaphragm ate
profoundly affected by dxsﬁasc m the
thorax and abdomen. The disphragmatic
excursions on that side may be abohspcd
by the presence of fiuid on that side.
Hoover’s sign, movement of tb? c0§m\
margins towsrd the midline in inspia-
tion, 1 often easity seen and of impar-
tant dagnostic significanc .LIt appears

Kitasaralfus T o

effusion and pneamothorax, They may
also be absent on the one side when
there is a subdaphragmatic abscess.

The excursions of the diaphragm may
be stadied by noting the well-known
Litten's_sign, which Litten described 2s
Tolows- “The phenomenon takes the
form of » wave motion, which begins
on both sides at approximately the
height of the sth intercostal space,

y
the movements on on¢ side of the chest,
smplinde of R Y

7 4 M
In Iobar preumonia the affected side
of the chest may show a marked de-
crease it the amplitude of the respua-
tory movements, while the healthy wde
shows 3 great nctease sn amphitude. A
sundar picture is seen in pocuwathoras,
the chest on the side of the collapsed
tung maving shightly or not at afl during
fespiration, while the healthy side moves
with 2 greatly increased amphitude,

Lasser diflerences in the excursion of
the 180 sides of the chest may be of
great mpartance 1w dragnosis In putmo-
many tuberculasss the respuatory move-
ments on the affected side often shaw
charactesitie Jagmng Tn children or
aduits who have asprrated 2 foreign
hady 1nto the bronchus, the respiratory
mavemems on the affected side are
shatlow when compared with the healthy
sde D Thomas McCrae, who studicg
many such patients, stated that ths
rhenomenon appears mmediately after
axpuation of the forcipn body and may
be the only phynicat sign present In

teavels d d with inspi-
ration m the form of a straight e or
shallow furrow at an acute angle with
the nbs, over several intercostal spaces,
at times as far as the costal margin
With expiration, it vises again over the
same frea,™ This sign 35 best edicited by
placing the patient on a bed or examina-
tion table, placing lus head toward a
well-ighted windaw while the observer
stands at ks feet ficst on one side and
then on the other. As the patient in-
spises, a small ¥inear vertical shadow
wravels down the lower part of the
thorax below the axilia; on expiration
the shadow passes upward This shadow,
due 10 e “pecling off” of the dia-
phgm from the costal pleura, ts nor-
mally present on both sides dunng -
sprration It 1s best seen 1 thin subjects
(Fig 191) When the movements of
the diaphragm are diminished or ahal-
1shed on one side beeause of fuid m the
chest, 2 subdiaphtagmatic abscess or
festons of the phremic nerve, the shadow
 euther absent or shows a much dimin-
whed excussvon on the afected side.

DOz af the most stnking types of
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respicatory itreguiacity is the Cheyne-~
Stokes respiration. Hippocrates was fa-
miliar with this phenomenon and de-
scribed the case of “Philiscus, who lived
by the Wall,” whose “respiration was
like that of a person recollecting him-
self,” A tracing from a patient with
Cheyne-Stokes respiration is shown in
Figure 192. No one has described this
type of respiration better than Cheyne

Fia, 191 Litten's sign (After Sahli)

"
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himself, who, in describing his patient,
wrote, “His breathing was frregular; it
would entirely cease for a quarter of a
minute, then it would become percep-
tible, though very low, then by degrees
heaving and quick, and then it would
gradually cease again.” This type of
respiration is seen in patients who have
a disturbance in the respiratory center
in the medulla. The most commonly
accepted explanation is that during the
period of apnea, ot cessation of respira-
tion, the carbon dioxide accumulates in
the blood and gradually stimulates the
respiratory center until it reaches a
height of actwvity and produces decp
and heavy breathing. This forced respi-
ration drives the carbon dioxide out
through the lungs, the carbon dioxide
content of the blood is lowered, stimu-
lation of the respiratory center 1s re-
moved, and the respiration again ceases
until the reaccumulation of the carbon
dioxide stimulates 1t anew. This type of
respiration is seen in brain tumors, m
cardiac disease, in chromc nephritis, in
hypertensive cardiovascular disease, in
epidemic and tuberculous meningtis, in
pneumonia and 1n diseases accompanied
by profound intoxication Though a sign
of grave prognostic import, it does rot
always sigmify a fatal termination.
Another striking type of respiration,
most commonly seen in meningitis, was
first accurately studsed by Brot and has
since been known as Brot's respiration,

‘ M’_ - \/[’l” il " )4 {1

Fro 192 Cheyne-Stohes respiration (Conner and Stillman )

Fio 193, Biot's respiration, Original tracing published by Biot
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»This srreguianty of .the respiratory
movements is ot periodic, sometimes
slow, someumes rapid, sometimes super-
fictal, sometimes decp, but yv\lhout any
constant relation of succession between
the two types, with pauses following 11~
regular intervals, preceded and often
followed by a sigh more of less pro-
tonged” (Fig. 193) This n:spmnoryl
wregulanty 15 reminiscent. of the tota
cardiac srregularity 1 auricular fibriila-
ton

PALPATION OF THE CIEST

The first use for which palpation
chould be employed is to confirm the
findmgs of mspectien The condition Of
texture of the skin, which on inspection
appears harsh, dry or oly, may feel
defimtely so on palpation. The differ-
ences 1 excursion of the two sides of
the chest which were noted on inspec-
non may become more striking when
the hands arc placed upon the chest and

T m their are
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Fio 194 Method of testing vocal fremitus
(Letulle)

mimshed or even absent In children,
however, the voice, although hgher in
Iy 1

the
both seen and felt

Vocal Tremitus, Testing of the vocal
fremutus 1s one of the most important
palpatory procedures in examimung the
chest The vocal fremutus s elicited by
placing both hands upon the chest, one
on either side, symmetnically placed, and
then ashing the patient to repeat the
words “one, two, three” or “minety-
mne " Both hands are then moved to
\anous parts of the chest, heeping them

lly placed and P the
vibrations of the chest wall produced by
the sounds uttered (Fig 194)

The vocal fremitus 15 produced by the
vibrattons caused tn the Jarynx passing
down the broncht so that the lungs as
well as the chest walls vibrate i1n sym-
pathy whenever the spolen tone cor-
responds with their fund 1 tones.

pitch, corresp to the
tone of the smaller lung, and for this
reason the vocal fremitus 1s usually
easly felt in children

Normally, the intensity of the vibra-
tons vanes in different parts of the
chest, bemg felt more strongly upen the
nght side. Thesr mtensity varies accord-
ng to the distance from the source of
the sound, 1¢., the larynx It is stronger
on the night side of the chest because of
the shorter length of the right bronchus.

The vocal fremitus is increased when
the lung 1s consolidated Thus, if we
have a lobe of the lung consolidated by
a pneumonmc process, the vocal fremitus
15 much stronger over the consolidated
area than over other parts of the chest.

The vocal fremitus is decreased when
a palhologic condition 1terferes with

This phenomenon 15 simalar to that pro-
duced when a certain note struck on a
p1ano causes the vibration of some small
object nearby which has the same fun-
damental tone The fundamental tone of
the female voice s often higher than
that of the fungs, and 1 such women
the vocal fremutus may be markedly di-

the of sound waves from
the lungs to the surface of the chest
Any condition producing a decrease 1n
vocal fremitus may, if marked enough,
cause a disappearance of the fremitus.
The tvo conditions which most com-
monly cause decreased vocal fremitus

are an effusion of fluid into the pleural
cavity between the fung and the chest



wall and thickening of the pleura Figure
195 is a tracing of a normal fremitus
and of a diminished vocal fremitus on
the side of a pleural effusion. Figure
196 illustrates the inability of the sound
causing vocal fremitus to penetrate
through a thickened pleura, An infil-
trating tumor mass lying between the
lung and the chest wall may diminish or
abolish the vocal fremitus. The vocal
fremitus is absent or markedly dimin-
ished on the affected side mn atelectasis
of the entire lung due to bronchial ob-
struction or in a unilateral pneumothorax
with resulting collapse of the Iung.

The vocal fremitus may be localized
and increased by applying an Erlen-
meyer flask to the chest, placing the
mouth of the flask against the skin, and
holding the base of the flask in the palm
of the exammer’s hand. Rerch intro-
duced and recommended this procedure.

Some authors distinguish between
vocal fremius as a thrill perceived by

the ear and tactile fremitus as a thall
felt by the hand. Most authorities, how-
ever, consider vocal fremitus and tactile
fremitus as synonymous”terms and fol-
tow the lead of Austin Flint, who noted
that “if the palmar surfaces of the hands
be lightly applied over the healthy chest
in certain situations, the vibrations of
the vocal cords, propagated along the
bronchial tubes, and communicated to
the thoracic parties, give rise to a thrifl-
ing sensation, called the vocal fremitus.”

PERCUSSION OF THE CHEST

Physics of Sound. Before proceeding
to a discussion of percussion and auscul-
tanion of the chest, it is necessary to con-
sider briefly the physical basis of these
two methods of examination. Since both
percussion and auscuitation are mti-
mately associated with the production
of sound, an understandmg of the phys-
ics of sound is necessary Skoda, 1t will
be recalled was the first physician to

I
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Fia. 195 Phonogram showing differences in intensity of vocal sounds on the normal side of
the chest and the sude of pleveal effusion w1 the same person

Fio. 196. The voice sounds produc

ing fremitus pass readily through the chest wall on the

normal lett side, while on the right, transmission is interfered with by the thickened pleura.
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apply the laws of physics to the :fphnn-

103

car drums and middle ear, 5o that the
jon of sound is produced, When

tion of px 100 an:

Helmholtz, the physicist, added greatly
to our knowledge of the physics of
sound, and Frednch Muller and his
school have made further advances by
applymg the methods of Helmhaltz to 2
study of the sound phenomena observed

we tap on the chest, the lung is set in
vibration and the waves passing from
the vibrating lung through the aie pro-
duce a characteristic sound.

Sounds are dwided into tones and
noises Sounds produced by regular os-

m an

The soutce of every sound 15 a vibrat-
g body which produces a series of
waves m the surrounding medium, usu-
ally the ar. These waves, which vibrate
at the same rate as the vibrating body,
reach the ear, cause a wibranon of the

—H—

Fi6 197 o, &

esonance (lun,
(hver) Hungd, », flat note

S ——

j
Fio 55 4
Malter.y s &

caustag a uniform series of
waves, are called tares. The simplest
example of this is the tone produced by
2 tuning fork vibrating at a reguiar rate,
Tones have a pencrally recognized musi-
cal quality and have three well-defined
characteristics:

1. Imtensiy. The intensity of a tone
depends upon the amplitude of the
vibrations A foud tone has n wider
ampfitude of vibrations than a soft tone,
Figure 197 shows the difference in the
amplitude of the waves produced when
one percusses with the same intensity
over the normal lung and over the liver.
The tone over the lung is Jouder than
that over the fiver, since the Tung is a
more efastic tissue and wibrates more
readily when struck.

2. Pitch, Puch or tonality depends
tpon the number of vibrations pro-
duced When the vibrations are rapid,
the pitch 15 higher than when they ars
stower If one walks inside a pipe organ
while the organist is playing, he feels
the vrbra.(mns produced when the pipes
are playing and notes readsly thar the
vibrations of the Targer pipes producing
deep tones are much slower than those
of the smajler Pipes which have 2 higher
pitch. Figure 198 shows the Aifference

h
J
b j\} &MRWW(M«NW
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wall and thickening of the pleura. Figure
195 is a tracing of a normal fremitus
and of a diminished vocal fremitus on
the side of a pleural effusion. Figure
196 illustrates the inability of the sound
causing vocal fremitus to penetrate
through a thickened pleura. An infil-
trating tumor mass lying between the
lung and the chest wall may diminish or
abolish the vocal fremitus. The vocal
fremitus is absent or markedly dimin-
ished on the affected side in atelectasis
of the entire lung due to bronchial ob-
struction or in a unilateral pneumothorax
with resulting collapse of the Iung,

The vocal fremitus may be localized
and increased by applying an Erden-
meyer flask to the chest, placing the
mouth of the flask against the skin, and
holding the base of the flask in the palm
of the examiner’s hand. Reich mtro-
duced and recommended this procedure.

Some authors distinguish between
vocal fremitus as a thrill perceived by

INSPECTION, PALPATION AND PERCUSSION OF THE CHEST

the ear and tactile fremitus as a theil
felt by the hand. Most autiorities, how-
ever, consider vocal fremitus and tactile
fremitus as synonymousterms and fol-
low the fead of Austin Flint, who noted
that “if the palmar surfaces of the hands
be hghtly applied over the healthy chest
in certain situations, the vibrations of
the vocal cords, propagated along the
bronchial tubes, and communicated to
the thoracic parties, give rise to a thrill-
ing sensation, called the vocal fremitus.”

PERCUSSION OF THE CHEST

Physics of Sound. Before proceeding
to a discussion of percussion and auscul-
tation of the chest, it is necessary to con-
sider briefly the physical basis of these
two methods of exammation Since both
percussion and auscultation are inti-
mately associated with the production
of sound, an understanding of the phys-
ics of sound 1s necessary. Skoda, it will
be recalled was the first physician to

y R
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Fia. 195, Phonogram showing differences in tntensiy of vocal sounds on the normal side of
the chest and the side of pleural effuston 1t the same person

Fio. 196. The voice sounds producin
normal left side, while on the right, trans!

i

g [remitus pass readily through the chc;l wall on the
mission is interfered with by the thickened pleura
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the speed of the motor was'incrcasefi
fhere was mo elevation in pitch. This
experiment and smiar opes prove con-
vincngly that a noise has 0o true pitch,
and the explanation as to how they pro-
duced 3 tone and a noise 15 obvious, The
rotating fitm With regufarly spaced holes
set up a rhythmic uniform serics of
vibrations and a definite tone, while the
film with irregularly placed hales set up
2o uniform sexies of vibrations and the
result was & noise.

Resonators and Consenance. Musieal
tones, both fundamental tones and over-
tones, are much intensified by the pres-
ence of sonorous bodies or accumula-
tions of air which vibrate in unison with
the onginal tone and increase their in-
tensity. This 1s well iltustrated when we
strike a tumng fork and pote that an-
other tuning fork, stnng or bell, having
the same pitch, will vibrate in enison. In
the construction of viohas and pianos
care is taken by the makes to produce
a wiohn body or piano sounding board
that will vibrate with the stoings when
they are set 10 motjon. Helmholtz made
use of this principle m the construction
of fus resonators which ensbled him to
carry out his amalyses of sound; ot i
also important 1m the construction of the
stethoscope, since ceftaie types of stetho-
seope bells mtensify the sounds mare
than others, It should also be kept in
mind that different sounds requice dié~
ferent types of 1esonators to intensify
the spund and that the bell of a stetho-
scope may mtensify certain sounds,
while other sounds may be diminished.
It is a wellknown fact that the soft
murmur of aottic instfficiency may often
be better heard by the unaided ear than
through a stethoscope. Indeed, at times
% may be maudible with the stetho-
SCOpE.

. 'i‘ms(symgilheﬁc vibration or conso~
20ce (Con - sonare = to sound with’
15 of great import:; i d )

PERCUSSION OF THE CHLST 105

fungs through consopation, and com-
pared it with the well-known observa~
tron that the sound of 2 vibrating tuming
fork is increased by placing its handie
upon a table of box. 5

A well-known example of consonation
is the vibration of some object in a room
when a certam note s struck on the
ptano. This “sympathetic vibration™” or
consonation is due to the fact that the
object which vibrates, a pin ay for
instance, has the same fundamental noie
25 that struck on the psano. Pieree states,
“It is a pretty well suthenticated feat,
performed by persons of a clear and
powerful voice, 10 break a drinking-glass
by singing its proper fundamental note
close to it. Looking-glasses are said to
have been broken by music; the excure-
sions of their molecules in the vibra-
sions into which they are thrown belng
5o great as to strain them beyend the
limits of their coheston.”

This principle of consonation must
always be kept in mind when percussing
the chest. When we pereuss the chest
we not only set the lungs into vibration,
but cause the chest walls and thoracic
contents to vibrate in unison. Soft
Organs, not containing air, ke the liver,
heart and muscles, and substances Bike
Buwd, are not set into vibration by the
ardinary percussion stroke and thus act
25 damping bodies. When they interfere
wnth vibrations of the chest wall, changes
i the percussion note are produced.
The percassion pote, as Martini has
shown, is determined by three factors?
first, the wibratory ability of the chest
Wil second, e vibratory respanse of
the lung: and third, the damping effect
of nonvibrating solid organs or patho-
logical masses,

e Transmission of Sounds, Sounds
&t carried from the point of theit pro-
dl“““’” 0 the humap ear through an
.: astic medwum. Some sounds are better

) I and
auscultation, 1t importance was first

steessed by Skeda, whose obse

< eda, rvattons
upon its role in physicat dagnosis ve-
a classic. Skoda emphaszed the in<
tensification of various sounds m the

itted thyough oue medivm
thraugh another, The ease with wz&zg
sounds are transmitted depends upon
the clastiony, mass and density of the
medwm through which they pass. The
tungs, when remaved from the bcd’y and
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in the number of the vibrations pro-
duced when the normal Jung and the
abdomen are percussed. The sound pro-
duced by percussion of the abdomen
(tympany) shows more rapid osciila-
tions and is in consequence higher in
pitch,

3. Quality. The quality or timbre of
a tone is a characteristic that escapes
every attempt at a precise definition.
The most ingenious descriptions that
have been proposed are utterly inade-
quate to describe, for example, the dif-
ference in quality of the same note when
played on the viohn and on the violon-
cello. When one, however, has heard
and recognized the difference, he can,
without necessarily having a very musi-
cal ear, always recognize the difference
between the two instruments. This diffi-
culty of description, however, has led to
much confusion, as shown by the varie-
ties of accounts which different ab-
servers have given of the same acoustic
phenomenon heard on percussion and
auscultation. The timbre of a note is an
elusive thing to describe precisely, some-
thing like the flavor of a certain kind of
tobacco or the taste of a certamn wine.

When, however, we study the physics
of the timbre, we are treading upon
much firmer ground. A simple note Iike
that produced when a tuning fork is
struck emits a single fundamental tone,
produced by the vibrations of the fork
{Fig. 199). When a violin string, how-
ever, is plucked, a more compheated
phenomenon results, for we have not
only an mtense fundamental tone, but a
series of famt overtones as weil, super-
imposed upon the fundamental tone
(Fig. 200). It is these overtones that
give the violin string its characteristic
quality or timbre. The differences 1
rate and amplitude of these overtones
determine the tumbre of different musi-
cal insteuments, The human voice (Fig.

VWY

Fio. 199. Vibrations of tuning fork {recorded
with cathode-ray apparatus).
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Fro, 200 Vibration waves of fundamental
note with fant overtones in violin (re-
corded with cathode-ray apparatus),

Fi 201. Human voice (recorded with cath-
ode-ray apparatus).

201) produces a fundamental tone with
numerous overtones. These physical ob-
servations, 1t may be remarked, explain
the tumbre of a note even though we
must adnut that the terms describing
timbre are usually madequate

ToNES AND NOISES A noise, in con-
trast to a tone, has no regular vibratory
rate. A tone has a definite vibratory
rate which gives 1t a certain pitch, while
a noise, which has no regular rhythmic
vibrations, but is a series of sound waves
all vibrating at different vibratory rates,
produces no pich.

Gilbert, Tzanek and Gutmann have
demonstrated the difference between
tones and naises by an ingenious experi-
ment These observers constructed an
apparatus consisting of a bellows at-
tached to a large tube prerced by a
single hole. Over tlus tube ran a cine-
matographtc film which was tumed by
two cylmders on either side. The rate
of turning could be ncreased by in-
creasing the speed of the motor attached
to one of the cyhnders. They inserted
into this apparatus, first, a film pierced
by small holes placed at uniform intes-
vals, and started the motor. As the small
holes passed regularly before the steady
current of air comung from the beliows,
a musical note of a definite pitch was
praduced; as the speed of the motor was
increased, the pitch of the note was
raised. They then inserted a film pierced
with small holes placed at irrcgular
intervals and started the motor. This
produced no tone, but a noise, and as
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Fi 203 Bronchua) sounds are well heard over the right fung,

ot heard over the feft lung

For this purpose eiher the finger
strsking upon the finger may be used, or
a rubber hammer stniking upon a piece
of wory {plessimeter). For most pur-
poses the finger 1s preferable. The
tubber hammer striking upon an wory
plessimeter produces of itself an ad-
ditional tone which may be confusing
Figure 204 shows the difference i the
sound waves produced by the two
methods and demonstrates the clearer
and sharper sound waves produced by
finger percussion on the chest, as com-
pared with percussion carred out by
the instrumental method

The correci method of percussion ts
better demonstrated than  descrbed
Three Is for accurate p i

1EST
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which is consoludated, but are

a

\\W

Fic 204 a, Sound waves produced by finger
b

must be emphasized first, the ples-
suneter finger must be placed flatly and
firmly upon the chest wall The per-
cussion note can be radically altered by
curving the finger mstead of keeping 1t
flat, a fact of which every beginner can
easily convince imself Second, a much
clearer note 15 obtaned 1f the hand at
the moment of striking 15 moved at the
wnst and the forearm 15 kept fixed
Third, the percussion stroke must be
sharp, clear and decisive, and the per-
cussing finger after stoking the blow
must be immediately tased Thus is the
same principle employed 1n producing
a clear tone on a gong 1f the hammer,
after stnkung the gong, is not mstantly

, sound waves produced by
percussion with a hammer and an wvory
plesstmeter  (Recorded with  cathode ray
apparatus }

withdrawn, a muffled sound results. The
same result appears 1n percussion if the
percussing finger is not immediately
withdrawn

When percussing the chest of certain
patients, the observer notes that each
time he strikes the chest, a smalt lump
of musele nses and persists for scveral
seconds This phenomenon is called
myo-edema and 15 usually best elicited
over the pectoral, platysma and biceps
muscles (Fig. 205), Myo-edema was
formerly thought to be charactenstic of
pulmonary tuberculosis, but it occurs
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inflated, transmit the percussion note ex-
tremely well. Bone transmits sound very
well, and, as a rule, better than soft
tissues. It is a well-known fact that the
breath sounds in the trachea are well
conducted by the clavicle to jts acromial
end and that the ribs conduct much of
the sound heard when the chest is per-
cussed.

Sound is much better transmitted
through a uniform medium than through
one which s not. Laennec obtained his
mspiration for the invention of the
stethoscope by observing that the sound
produced by children scratching on a
long beam was heard better by other
children at the far end, when they ap-
plied their ears directfy to it. Every boy
knows that if he strikes two stones to-
gether under the water, the sound 1s
better heard by his fellow if he puts his
head under the water The sound is pro-
duced under the water and s better
propagated under the water than through
the air, since it passes through a uniform
medium mn reaching the ear. For the
same reason, when' a stethoscope is ap-
plied to the chest, the normal breath
sounds are better heard through the
healthy lung than through the chest
which contains an accumulation of fluid
in the pleural cavity. This latter condi-
tion produces a medium of transmission
which is not uniform (Fig. 202). Simi-

i
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larly, the bronchial hreathing, which is
produced in the bronchj, is better heard
through a consolidated lung than through
a normal air-containing lung, since the
density of the consohidated luhg iore !
nearly approaches that of the bronchus
where the sound is produced and con-
sequently transmits the sound better
(Fig. 203). Here, however, dispersion
also plays a role. M

This factor of dispersion plays an im-
portant role in the transmission of sound.
When the sound waves, after passing
tirough a uniform medium, strike a
medium of different density, some of the
waves are reflected backward with a
consequent diminution in tonre. Sound
waves spread themselves out much as
ripples produced by dropping a stone in
a pool, with a consequent diminution i
ntensity. When such dspersion is pre-
vented by directing the sound within
enclosed walls, as a speaking fube or 8
stethoscope, the mtensity of the sound
diminishes shghtly or may actually be
increased. Another closely allied factor
is that of absorption. The ability of
certain substances to absorb sound is
made use of by archirects and builders.
Smilar condinons occur in the human
body.

Physics of Percussion. In percussion
of the chest, as previously mentioned,
mediate percussion is umversally used.

202, The normal breath sounds are well heard at A and A’, but not at B, since the
io;x of fluid in the right chest has interfered with their transmission
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Fio 206 Area of consolidation at A tan be

at B caphot be demonstrated by percussion,

tung thicker than § ¢m

Nomenclature of Percussion Sounds.
Since the days of Auenbrugger there
fas been much confusion in the
nomenclature of percussion  sounds.
A described the p i
sounds 4s sonus cloror and sonus
obtusior, which Skoda translated by
“resonant™ and “dull” These terms
bave sumce come into wmversal use,
although Friedrich Muller pointed out
that, by clarior, Auenbrugger meant, not
wWore tesonant, but more distinct, and
by obtusior, less dstinet, Skoda found
these two terms snsufficient to descnbe
the percusston note and wtroduced two
addimonal terms, 3 “full or sonoraus™
sound when “the sound appears more
persistent” and “a less full o empty
percussion sound” The exact signifi-
cance of the terms “full” and “empty”
has been the matter of muck dispute,
although 1 secems clear from Skoda's
own words that be referred to the dura-
tton of the tone vibeations Felix Hoppe,
fater known as Hoppe-Seyler, the great
physiological chemist, 1w 1854 classt-

ed the percussion fote according to
physical charactenstics. His classifica-
ton has been shown to be correct by
the work of recent ohservers studying

the problem by means of resonators
and string gal Seyl

sade out on peccussion Area of :ynxohdau.an
since st 15 covered by 2 layer of air-contaming

tone, the absence of bytones and over-
tones.

According to Friedrich Miller, the
quahties of the percussion note consist
of first, Joud apd soft, commonly called
clear and dull; second, high and deep;
third, full and empty (referring to the
duration of the sound); and fourh
tympanitic,

Though this classification is un-
questionably accurale, such a simple
division does nat fully descrbe all the
qualiues of the percussion sounds ob-
tained. For this reason, and because
other terms have been universally used
to designate the common findings of
percussion, it seems advisable to use
the following terms:

1 Resonant, A resonant tone is that
obtaned by percussion over the normal
lung. Such a note is loud in comparison
to the note obtafned over a pleural
exudate (Fig. 207}. It is higher in pitch
than that of an ewphysema, and full in
compafison to that of a pleuraf exudate,
since st has a longer duration (Fig
2083 But it bas also something which
is more charactenstic, a definite timbre
No ather sound precisely resemblés the
nosmal tung resonance. The curve shows
that 1t 1s not a pute tone, but contains

ppe-Sey

classified the percussion nate acoordmy
to (1} mitensity, amplutude of vibrations,
{2} puth, frequency of vibrations; {3)
duration of vibrations, {4) timbre, in
which he emphasized the purity of the

overtones which determine jts
quality ot timbre

Tt chrntd ho pewten = - .
«
1 . .
Toounalite, What 15 2 normal Tieo
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L
Fio 205. Myo-edema~—the welt 1s showa at the tip of the arraw (a).

commonly in emaciated or poorly
nourished persons It is also seen n
persons apparently quite normal,
Before attempting to percuss the
chest, the novice as well as the more
experienced physician should remember
the advice of Friednich Muller. “We
must not explore the chest by percussing
our ideas mto it; we must rather give
our attention to listeding to what comes
out. The principal task in the course m
percussion is to encourage the beginner
m an honest method of mvestigation,
and to guard hum agamnst the introsion
of previously formed judgments ™
When we strike the chest, we set into
vibration, not only the lungs, but the
chest walls with their curved surfaces as
well These vibrations produce waves
which are carried to our ear drums as
sound. Anything mterfering with these
vibrations, such as a pleural effusion ot
an nfiltratton of the lungs, causes a
dampng of the vibrations, with a con-
sequent chamge in percussion note.
Such a damping can also be produced
by pressure from without upon the chest
wall. Other factors which are less ob-
vious may also modify this vibration of

means that the examiner percusses his
own ideas into the chest. In percussing
the chest, it must be borne in mmnd that
we cannot percuss deeper than § em.
We cannot demonstrate any pathologic
Iesion in the chest which is covered by
a layer of air-contaimng lung thicker
than 5 ¢m, While we can demonstrate
by percussion a consolidation of the lung
which extends to the surface of the
lung, a deeper area of consolidation,
such as oceurs in a central prenmoma,
cannot be shown mn this way (Fig. 206)
Simularly, an aneurysm of the transverse
or descending parts of the aortic arch
often cannot be made out by percussion.
although it can be readdy seen m the
roentgenogram, Likewise, a tumor in
the chest lying deeper than 5 cm. from
the surface produces no change m per-
cussion note,

A pathological lesion in the fung:
smaller than 2 to 3 cm in diameter will
not cause any change mn the percussion
note. Free fluid in the pleural cavity
may not be detected by percussion un-
less it exceeds 200 to 250 cc. in amount

Some observers obtamn good results
with heavy percussion, while others use
inimal or light percussion. In general,

the chest wall and infl the per-

cussion note. .
The limits of percusston must be

clearly understood to avmd'pu{a(ls of
an overrefined technique, which usually

light percussion is preferable to heavy
percussion, although at times heavy per-
cassion is advantageous. The physician
should be able to use either.
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Fio 210 Tympaniic percwssion mote (Re-
carded with cathode-tay Sppcatus

and istestines 161 a sumpler tone than
that obtawed on percussion aver the
chest, swee percusston of the chest sets
into wibraton the chest wall and all the
organs within wath the production of
TUMETOUS overiones.

4, Crached-Pot Resonance. Cracked-
por resomance 1 @ pecufiar type of
resonance descrived as “chinking” which
15 produced by wigbrows percussion
which forces atr out of 2 cavity through
a parrow onfice Tt can be mutated by
clasping the hands loosely together, en-
closing air between the paims and then
strking the under hand sharply against
the knee Tt was first deseribed by
Laennec, who noted that 1 percussing
the chest of consumptives he occasionally
“produced a sound like that a cracked
pot gaves when one percusses it Lightly
He added, “This sgn mdicates the
exstence of twberculous cavitres.” This
sound may also be obtamed by per-
cussing the chest of a erymg chuld It 1s
best heard when the panens keeps kis
mauth open dunng percussion

5 Amphonc Resonance Amphoric
resonance resembles tympany  except
that the note »5 more clanging and
homg, and has a distingtly metallic
quality—~"a resonance resembling that
of afiempty cask with a metalhic tmkle”
(Laennec). The Germans calf i
“Metallkiang,” which has been rendered
nto English as “2 metalisc unging” per-
cussion note Studies of this note show
1t to consist of high overtones with 2
fow fundamental tone Iy duration 1
longer than that of yotpany,

Amphonic resonance 55 heard qver
smooth-walled cavities not fess than 4

PERGUSSION OF THL CHEST 11!

e’ in diameter, It may be imitated by
‘percussing  gently  over the chcz\
markedly distended with ait o by hold-
ing o small rubber ball against the ear
and percussing st with the fingernail.

Auerbrugger, 23 previouwsly wen-
tioned, used the direct ot jmaediate
method of percussion, ssriking “slowly
and softly with the tips of the fingers
drawn close together and evtended.
Evperience, however, soon proved .\hc
superionty of the indirect or mediate
method, that of striking the finger ap-
plied to the organ to be percussed, and
this method is now so universally em-
ployed that we usually undesstand by
the term “percyssion,” mediate percus-
sion Two other methods of percussion
are used from time 10 time and are
watthy of mention.

Auscultatory Percussion. This meth-
od of percyssion, mentioned by Lacnnee
in 1826, consists in placing the bell of
1he stethoseope on the chest, o having
an assistant hotd it there, and then per-
cussing hightly. Either medote or im-
mediate percussion may be used.

This method was frest  carclully
studed by Camman and Clark in 1840
and later modificd by Bianchi, Rune-
berg and Smuth who, instead of strihing
the chest, scratched lightly over the sur-
face of the skin In outlnmg the hear,
the stethoscope is placed over the lower
pant of the sternum, and the observer
scratches hightly over the surface of the
sk, beginning in the left axilla and
gradually moving toward the sternum,
When the Jeft border of the heart is
reached—telative cardiae duiness—the
sound suddenly Tncreases mtensity,
This methed is easy 1o apply and, fat

ovtlimng the heart, appeats as accurate
25 Medinta maes

ust

SPUwn s e foses botder of the
somach To outhine the lower border
of the stomach by ths method, the
stethaseope s placed over the xiphotd
and the observer seratches upward from
the lower parts of the abdomen This
method of outhming he stomach gives
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CHEST WiTH
PLEURAL EFFusion

Fig. 207. The normal, foud, low note of the fung contrasted with a very soft, short, dull note
over a large pleurat exudate Both records taken frem same person Arrows mdroate the

montent of percussion

RESONANT NOTE
OVER
Normat LunG

N r—

OuLL Note
OVER
PLEURAL EFFUSION
Fic 208 Contrast of resonant and dull
notes Resonant note much fouder and of
fonger duration {(Recorded with cathode-
ray apparatus }

resonance for one person may be ab-
normal for another A person with a
tiuck muscular chest, or with much
subcutaneous fat, shows fess resonance
than onc with a tiun, poorly muscled
chest wall. Differences i resonance arce
often obtained m differcnt parts of the
same chest.

2. Dull. A dull percussion note is
frequently called an imparment of
resonance, and the degree of this im-
pairment may vary. When all resonance
is absent, the percussion note is seferred
to as flat.

A dull notc is sometimes called a
soft note, emphasizing that it js not so

Ioud as a resonant tonc. When a patient
1s percussed before a group in an
amphitheater, the resonant note 1s well
heard by ail present, while a dull note 1s
audible only to those who sit in the first
few rows

A dull note is iugher in puch than a
resopint note; it vibrates at a higher
rate of frequency (Fig. 209). It 1s also
shorter i duration than a resonant note.

3. Tympanitic. A tympanttic percus-
sion note is distingmshed from a
resonant or dull note by the fact that it
bas a more distinguishable pitch and
apparently 15 a much pures tone. Its
vibrations are simpler and more regular,
and it closely approaches a musical tane
(Fig, 210} In contrast 1o a resonant
note, i shows an almost complete
absence of overtones Its pitch ts usuaily
hygher than that of a resonant noie

Normally, a tympanitic note 15 ob-
tained on perctission over the stomach

Fia, 209 Tracing of dull note showng putch
higher than that of resonant note Thie
note has been greatly amphfied for pur-
pose of recording (Recorded with cathode-
ray apparatus.)
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dead-
Fio 211 Zone of dulness praduced by position of pauent- f, xon‘c :r :Il:nt\:\c;;;x‘: (I:(\ .y
l(lmn effect of matress, 2, zone of dulness due to compression o f! cst by
tJ lgne of dulness duc to crowdiag of ribs (After Tasker Howard )

changes, such as camplete consolidation
of a lobe 1n prieumonsa, can usually be
demonstrated 1n the recumbent position,
In such cases, however, 1t may be safer
to change the patient, if possible, from
one side to the other 1n the procedure of
percussion

The upper border of the lungs, the
pulmonary apices, extend anteriorly 3 to
4 cm above the upper margms of the
clavicles and posteriorly to the level of
the spme of the seventh cervical
vertebra, Normally, the percussion note
15 resonant up to these imits

Kronig’s Isthmas, On pereussing the
apices posteriorly we find normally an
arez of resonance over the trapezivs
muscle on either side, bounded medially
by the dulness of the neck and laterally
by the dulness of the shoulder

Normally, this area of tesonance s
2pproximately the same at the two
apices, measuring 4 to 6 om in width
(Figs 212, 254) This arex of reso-
fance s markedly dimimshed 1 g
tberculous process which has produced
a felraction of Jupg apex In tuber-
culosts of one apex the strip of resq.
nance on the affected side may measure
only 2or 3em 1y width, while the stnip
of resonance on the normal side is 4 1o
6§ om. in width, A zetraction of the
isthimus of Kromg 15 g duagnostic sign of
Breat umportance

In pereussing the chegy itisa good

2n by authining the yythmus

of Kromg on etther side, ang then to
percuss downwarg from the apices, at

Anterior view

Fo 212 Kronig’s 1sthmus {Kromg’s orig-
wal lustrations )

fist over the front of the chest and
then over the back. We should always
compare  symmetrica} points on the
chest, percussing first on one side and
then the corresponding point on the
other side

One should always strike with equal
force over the o sides of the chest.
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information of doubtful value except in
cases of marked dilatation of the
stomach.

Palpatory Percussion. This method
is carried out by what may be termed
a series of finger pressures upon the
chest. It is not widely used, but in the
hands of skilled examiners may yield
good results. The heart may be outlined
by this method, as well as areas of
consolidation in the chest. Pottenger
has brought this method of examination
to a high degree of perfection in his
clinic.

Every physician who examines the
chest should pay attention to the tactile
sensation which the plessimeter finger
experiences. This sensation is produced
by the vibrations beneath. In palpatory

. percussion, however, no blow is struck.

It is really a method of palpation and
not of percussion.

Tactile Sensation. This phenomenon
of tactile sensation, or resistaace to per-
cussion, was first stressed by Piorry,
and is of great importance. It 1s
commonly designated the sense of re-
sistance felt by the plessimeter finger
during percussion, and this sense of re-
sistance is described as greater m areas
that are dull and greatest when there is
flatness. This sense of resistance refers
to waves set in motion by percussion and
to the ability of the fingers to perceive
diflerences in the frequencies of these
waves. Qver areas of dulness the wave-
lengths are shorter and of greater fre-
quency than over resonant areas. This
difference is readily perceived by the
sense of touch. The experienced ex-
aminer usually depends more upon
tactile sensation than upon the actual
sound produced by percussion.

Warren Coleman has pomted out
that it is quite probable that the so-
called “sensation of resistance™ is trans-
mitted by the vibratory sense. The
vibratory semse is highly developed in
certain ammals, notably fishes, but less
so in man. Helen Keller makes use of
this vibratory sense in otienting herself.
She states that “There are mcm.al vibra-
tions which do not belong to skin touch.

INSPECTION, PALPATION AND PERCUSSION OF THE CHEST

They penetrate the skin, the nerves, the
bones, like pain, heat and cold. The
beat of a drum smites me through from
the chest to the shoulder blades . .
every atom of my body is a vibro-
scope.” Percussion of resonant and dull
areas sets up different types of vibrations
which are perceived by the vibratory
sense, some of which, according to
Coleman, the ear is incapable of per-
ceiving,

PERCUSSION OF THE
NORMAL CHEST

Position of the Patient. If possible,
the patient should be examined in the
sitting position. Occasionally, however,
this is not advisable because of the
patient’s condition, and percussion of
the chest must be carried out with the
patient lying in bed. Under these condi-
tions serious errors may be made unless
we remember that the position of the
patient may influence the percussion
note. This is especially true when we
examine the patient’s chest while he is
lying on the side.

When the patient lies on one side
with the head propped up on a piliow,
a temporary scoliosis may develop be-
cause of the spine’s sapging downward
The ribs are crowded together on the
upper side, thus producing an impair-
ment of tone of the percussion note in
this region, There is also an area of im-
paired resonance on the lower side next
ta the bed, probably due to the pressurc
of the bed which interferes with the
vibrations produced by percussion. In
certain patients less resonance appears
throughout the lower side because of
compression of the chest by the weight
of the body.

These areas of dulness shown im
Figure 211 vary greatly in different
patients, and may shift completely when
the patient is percussed lying first on
one side and then on the other. The
advice of Norris should be followed—
“No examination of the lungs, however
carefully performed, should be con-
sidered entirely satisfactory or final, if
made in the recumbent position.” Gross
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As we pass down the right side of
the chest the lang is quite resonant ntil
the fourth costal wtetspace is reached,
when the note becomes impaited by the
mass of the lver underneath, At the
sixth costal mterspace the percussion
note becomes flat, stace the Jung no
{onger covers the hver, This fiver flas-
ness ordinanly extends to the costal
marg. The percussion note of the xight
lower border changes with respiration,
During inspuation the smpaired reso-
nance at the border becomes Jouder and
tonget {ie, more yesonant) as the Jung
descends over the surface of the liver
{Fig 214).

As we percuss downward on the left
side of the chest the percussion note is
altered by the heart. At first there 15 an
:ml’an'ed Tesopance over the part of the

rcovered by the Jung These changes in
resonance are shown m Figure 215 The
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lower border of the lelt long cannot
be percussed accurately, since there is
a gradual transition from the solter
fesonant note of the fung to the foud
tympaitic note of the stomach.

Au the Jower botder of the lung on
the feft we encounter an area of tympany
prodnced by the stomach. The upper
part of the stomach tympany is called the
semilunar space of Tratbe, It is bounded
above by the lung border, on the right
by the left margin of the fiver, on the
left by the splenic dulness and below by
the_costad border. Traube described the
space as follows” “It has an approvi-
mately semilunar form, that is, it is
bounded below by the costal margin,
above by a curved hine whose concavity
is directed daownwads. The semifunar
space formed in this manner begins in
front befow the fth or sixith costa)
cartifage and stretches along the castal
margin backwards 1o the upper end of
!he ninth or tenth rib. Ns greatest width
is three to three and one-half inches,

o

A N
10 214 Phonogram at base of right lung duning inspreation (Kindness of Fredrich Muler.)

Fis 215 Percpssio
0 onthiaes
Yver (Redrawn affer Cabox.;{ ol

chest The areag of

'}

dulness are dye 1o the heart apd
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A heavy stroke over the diseased side
of the chest may set enough normal
tissue vibrating to mask the diseased
arca and actually produce more reso-
nance than that obtained with a light
stroke over the normal side. In the
detection of diseased areas in the lung,
light percussion js better than heavy.
Resonance, as previously mentioned, is
a relative term and, in a patient, is
judged by comparing the two sides of
the chest. It is also dependent in a
farge measure upon the resonating
quality of the thoracic wall. The chest
of a thin person with poor muscular
development is more resonant than that
of a muscular person with much sub-
\cutaneous ussue. Auenbrugger recog~
nized this clearly “The tone,” he wrote,
“is clearer in thin persons, more in-
distinct in fleshy individuals; indeed in
obese individuals the sound is almost
suppressed because of the mass of fat.
It 1s especially the anterior portion of
the thorax which 1s the most resonant;
indeed from the clavicle to the fourth
true rib, For there the breasts and the
“pectoral muscles increase the mass and
a more indistinct sound results.”
Normally, the percusston note of both
apices is somewhat higher pitched than
the note obtamned m lower parts of the
lungs. The percusston note of the right
apex is often shorter and higher pitched
than that of the left apex. This fact
often insufficrently emphasized, should
always be kept 11 mund, for, if forgotten,
it may lead the examiner to erroncous

INSPECTION, PALPATION AND PERCUSSION OF THE CHEST

conclusions. This “normal dulness” of
the right apex is probubly due to the
fact that the right apex of the lung lies
directly against the trachea (Fig, 213).

The generally accepted statement that
there is a relative dulness of the right
apex is disputed by Coleman, who has
found the percussion note mwore often
high pitched at the left apex than at the
right apex. Coleman, in a study of 223
normal persons, found that the left apex
gave a percussion note of higher pitch
in 70 per cent of the cases examined.
He suggests that the anatomic relation-
ships are the cause of the lower pich
on the right side. These differences in
opimon emphasize the differences be-
tween the percussion note at the apices
of normal lungs and should serve as a
warning against sweeping conclusions
made from differences in percussion
note at the apices. Buck states that “the
inventors and early careful observers of
the art of percusston did not recogmze
the exsstence of physiologic dulness of
the right apex, that physiologic dulness
is a coficept of American clinicians not
based upon or justified by objective ex-
perimental results and that one must
seriously doubt that 1t exists ™ At any
rate, slight dulness at erther apex should
be stressed only when rales are present
at the apex.

The upper part of the lung lying be-
neath the infraclavicular fossac is not
so resonant as the remamder of the
Iung anteriorly, since it 1s covered by
a deeper layer of muscle.

po -

TRACHEA
Fio. 213. Slight dulness of normal right apex Note close proximity of trachea to right lung
at apex. (Viewed from below upward )
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As we pass down the right side of
the chest the fung is quite resonant vntil
the fourth costal interspace is reached,
when the note becomes impaired by the
mass of the liver underneath, At the
sisth costel interspace the percussion
rote becomes flaf, since the lung no
tonger covers the hver. This fiver flat-
ness ordwmardy extends to the costal
matgin. The percussion note of the right
lower border changes with respiration.
During mspiration the impaed reso-
nance at the border becomes louder and
Yonger {ie., more resonant) as the fong
descends over the surface of the hver
(Fig. 214),

Ag we percuss downward on the left
side of the chest the percussion note 15
oltered by the heart. At first there is an
impaired sesonance over the part of the
heart covered by the lungs, this unpair-
ment changing gradually to Matness over
that part of the heart which is not
fcovered by the lung. These changes 1n
tesonance are shown in Figure 215, The

PERCUSSION OF THE CHEST 115

fowes border of the left lung cannot
be percussed accurately, since there is
a gradual transition from the softer
resopant note of te lung 1o the Joud
tympanitic note of the stomach.

At the lower border of the Jung on
the left we encounter an area of lympany
produced by the stomach ‘The upper
part of the stomach tympany is culled the
semilunar space of Troube, 1t is bounded
above by the lung border, on the right
by the Jeft margin of the liver, on the
Jeft by the splenic dulness and below by
the_costat border. Traube described the
space as follows: “It has an approxi-
mately semilunar form, that is, at is
bonnded below by the costal margin,
above by a curved line whose concavity
is directed downwards. The semilupar
space formed in this manner begins in
front below the filth or sixth costal
cartdage and stretches olong 1he costal
margint backwards to the upper end of
the ninth of testh rib 15 greatest width
is three 1o three and onc-half inches,

e “‘h""‘ '*IW “'J\M‘"'*

F
16 214 Phonogram at bace of eoght lung dunng inspiration (Kendaess of Fnedrich Mitler )

F& 215 Pperey,

{

Sson oullipes
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ang



116

With deep inspitation, when the lung
descends, the semilunar space is mark-
edly diminished in size and this circum-
stance aids in proving a normal mobility
of the lung border. A marked increase
in size or widening, usually accompanied
by immobility of the lower border of the
left lung, is one of the most important
signs of 1ts contraction. In a pleural ex-
udate the semilunar space may disap-
pear completely, the beginning of re-
sorption may be demonstrated by its
reappearance, and the progress of re-
sorption may be clearly shown by its
increasing size. In a pneumonic infiltra-
tion of the entire left lobe of the lung
the semilunar space is either unchanged

FiG. 216, Traube's semilunar space.

e e
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ot only a very little narrawed” (Figs,
216, 217).

The posterior aspect of the chest is
Iess resonant than the anterior because
of a greater muscular development. The
percussion note is more resonant in the
interscapular area than over the scapulae
themselves. It is more resonant on either
side in the midaxilary hne than in the
midscapular line.

It is important to percuss the fower
limits of lung resonance on the back,
since the mobility of the lung bases on
either side may give information of
value. The mobility is determined by
instructing the patient to take a deep
breath and then noting the Jevel to

Fio 217. Partial obliteration of Traubes semilunar space by plevral effusion
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pansion at base

Fio 218 Normal tung €

which the lung resonance extends The

patient next makes a forced expiration

and the lower limit of fung resonance

1s moted Normally, the difference \ge-

tween the lung resonance on forced in-
P

cvmiratenn 1¢ from

on one side 1s prevented or mtertered
with by adhesions, or by a pleural
efiusion, this change in resonance durng
deep imspiration and deep expiration is
abolished or dimmshed, while on the
normal sile we note the customary
difference

Topography of the Lobes of the
Lungs. The outliges of the lobes of the
lungs cannot, of course, be mage out
on percussion It 1s 1mportant to keep
the outlmes mn mund, however, when
locatmg  pathologic processes i the
lungs

The outhines of the lungs when viewed
anteniorly are shown in Figure 219, On
the nght side the lower margin of the
upper lobe corresponds to the fourth
ub. The middle lobe begns at the fifth
nb m the postenior axilary line and ex-
tends forward and downward, passing
snder the mipple and termmating at the
costal cartilage of the sixth nb (Fig
220) Below this lies the infertor lobe,
shich anteriorly s but 2 small part of
the lung mass. The upper lobe of the
left fung extends antenorly to the fifth
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Fig. 219 Topography of lungs,

anterior
view (Corning )

Fic 220 Topography of lungs, right view.
(Coraing )

b, below which lies the inferior lobe
The upper margin of the inferior lobe
begins posteriorly at the fourth nb and
crosses the fifth nb in the midaxillary
line {Fig 221) The upper lobe of the
left lung shows a motch at the level of
the fourth nb which is produced by the
heart, here in contact with the anterior
wall of the thorax.

The topography of the lobes poste-
riorly 15 shown in Figute 222, We note
that the hne of division between the
right upper and lower lobes at first
follows the fourth rib, but soon descends
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Fio 221 Topography of lungs, left view.
{Corning )

Fro. 222, Topography of lungs, posterior
view {Corning )

abruptly, crossing the level of the fifth
rib under the scapulfa and reaching the
jevel of the sixth nb m the right poste-
rior axillary line The line of division
between the left upper and lower lobe
15 approximately the same. Posteriorly,
the lower lobes occupy approximately
two-thids of the mass of the lungs,
while anteriorly the right upper lobe
represents two-thirds of the mass and
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rior axillary line and cannot be per-
cussed from the back.

Recent studies of the finer gross
anatomy of the lungs have shown that
the lobes of the lungs can be further
subdivided into smaller lobes, on the
basis of their bronchial supply. This is
shown in Figures 223 and 224. Such a
subdivision is of great importance in
surgery of the lungs but cannot of
course be determined by either percus-
sion or roentgenology.

PERCUSSION OF THE CHEST
IN DISEASE

In the preceding paragraphs we have
discussed the physical findings in the
normal chest on percusston. The domi-
nant note is that of resonance, which

Vvaries slightly in various parts of the

chest. The areas of impaired resonance
and dulness produced by the encroach-
ments of the heart and liver upon the
pulmonary resonance form exceptions
to the otherwise domunant resonance
These conditions are all normal. The
following variations are abnormal:

1. Hyperresonance. Normally  the
percussion note over both sides of the
chest is resonant. At times onc entire
side or a part of the chest may gwe a
hyperresonant or an almost tympanitic
note. Vesicular resonance, which is
produced by air in the parenchyma of
the lung, becomes hyperresonant when
the amount of air is greatly increased.

The p ion note is hyper
in pulmonary emphysema. The bound-
aries of the lungs in this condition are
increased because the volume of the
lung is greater, owing to distention of
the alveoli

In lobar pneumenia the normal lung
tissue which 1s carrying on the entire
burden of respreation ts hyperresonant,
In patients in whom onc entirc lung
is consoldated the other lung may show
an extreme degree of hyperresonance.

In pneumothorax the percussion note
is usually hyperresonant over the

i side. Here the lung 1s collapsed

the left upper lobe approximately five-
sixths of the mass. The middie lobe
does not extend beyond the right poste-

and the hyperresonance 15 due to free
air in the thoracic cavity and 1s pro-
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Fi6 223 Mode) of smal) Iobes of night Jung with bronchial sypply
Anatomucal Model Rescarch Co after Jackson & Huber

Chart of bronchial tree after I Stauffer Lehman & I Antnim Crelin (Courtesy of Eastman
Kodak Co)

Fic 224 oo
Anatomical Mode| Re

, Chart of bronchiay re
Rodak Co )
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duced by the vibrations of the chest
wall. At times in pneumothorax the per-
cussion note may be tympanitic, par-
ticularly when the chest wall is thin and
of poor musculature. This is readily
understood when we remember that a
tympanitic percussion note is produced
when we percuss over a large hollow
body containing air, such as the
stomach. In pneumothorax the chest,
containing a large amount of free air,
presents physical conditions similar to
those in the stomach.

2. Dulness and Flatess. Dulness
or hmpaired resopance is produced by
any condttion which interferes with the
production of normal resonance within
the lung or interferes with the transmus-
sion of normal resonance outward.

Any consolidation of the Jung
parenchyma which interferes with the
vibrations of that part of the lung
when the chest wall 1s struck, produces
dulness. The most common causes of
such consolidation are tuberculosis,
pneumonia and neoplasms. Any m-
flammatory disease involving the lung
such as syphilis, actinomycosis, and so
on, may produce the same signs.

Any pathologic process which inter-
feres with the transmission of the per-
cussion stroke from the chest wall to the
lung parenchyma causes dulness. It also
wterferes with the tr ission of the
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ease causing dulness are pleural thick-
ening and pleural effusion. When the
pleural effusion is large and replaces a
large part of the lung, the percussion
note is flat. The lung immediately above
the level of flatness may be dull or im-
paired in resonance. In contradistinction
to the flatness which is due to the
vibrations set up in the fluid, the area of
impaired resonance has its percussion
note modified by the air-containing lung
beneath the fluid. Above the area of
dulness the lung on percussion may be
resonant or actually tympanitic. This
hyperresonance is duc to a Jocal em-
physema of that portion of the lung not
compressed by the fuid. This finding
is called Skodaic resonance, after Josef
Skoda, who noted “that when the lower
portion of the lung is entirely com-
pressed by any pleuritic effusion, and its
upper portion reduced m volume, the
percussion sound at the upper part of
the thorax is distinctly tympamte™ {Fig
225). This phenomenon was, however,
familiar to Auenbrugger, who discovered
that when the chest was half fitied with
flud, “an increased resonance is ob-
tained mn that part which is not occupicd
by fluid.”

Skodaic resonance may also be ob-
tamned over normal lung tissue just
above an area of consolidation in lobat

normal resonance outward The most
common examples of this type of dis-

rLatness

Shifung dulness or movable dulne;s,
or a change in the area of dulness with

Fi6. 225. Shodaic resonance in pleural effusion
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change in position, 15 considered by
many to be the crucial test of free ﬂul.cl
within the plenral cavity. 'l'he'test is
usually carried out by determimning the
tevel of the dulness i the mammiflary
line with the patient first lying down
and then sittng up. Several mumnutes
usually elapse before the fluid settles
down and the change in the level is
demonstrable When present, this 1s the
sirest sign of pleural effusion. It is, how-
ever, of iimited value, and some ob-
servers go so far as 1o deny sts oceur-
rence.

Pitfield has described the “draphragm
s1gn,” which he considers a diagnostic
sign for pleural fluid The patient leans
forward a lnttle, while the examuner per-
cusses the suspected area with the finger
tips of one hand and palpates with the
other hand the quadratus fumborum
muscle on the same side “This will
cause the collected fluid to vibrate, and
the vibrations are felt by the palpating
hand on the muscle *

The resonance over one side of the
chest may be imparced 1 patients show-
ing marked deformuties of the chest as-
sociated with scoliosis When a patient
has a marked curvature of the spine
with Convexity to the night, the nbs on
the opposite side are Ppressed closely to-
gether and the percussion note over the
left side 1 commonly higher pitched
and shows a definite imparrment,

In mtral stenosis there 15 frequently
dulness on percussion at the left apex
This dulness 15 found antenorly, usualty
abave the third 1ib, and extends to the
clavicke g¢ occasionally aboye, Jp ex-

note of the Jeft lung

Groceo's Sign This g
0, commonl;
Present i pletx’msy With ge\ ston, ‘::a{
first observed by Km’iny| in !897’, but
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Rauchfuss’ triangle. Groceo’s original
“SbServation is as follaws: “When the
pleural effusion is suﬂ‘lc‘lgnﬂy large, on
percussing over the spinal processes
from above downward with the patient
m the sitting position, there appeats at
the Ievel of the effusion, a dulness,
which 1s at first relative and then ab-
solute. . . . On percussing from above
downward along a honizontat ine drawn
from the spmous processes on the
normal side one succeeds in marking
out, opposite the dulness in the median
line, a paravertebral area of dulness,
trranguiar in form ™ This paravertebral
triangle of dulness, on the normal side,
is shown in Figure 226.

The cause of Groceo's triangle was at
first believed to be due to the cffusion
pushing the posterior mediastinum over
to the opposite side, thus producing an
area of dulness on the nomal side.
Such displacement of the postersor
medsastinum hag, however, rarely been
demonstrated. A much more probable
explanation is that given by Turbag,
This observer has stressed that vibra-
tion of the bony structure of the thorax
plays an important role in the produc-
ton of normal chest resonance and has
shown that when the vibeations of the

Fie 226 Groge
10 which the
feft side G

ulness,

0's sign, £ indicates the 1, el
fud can be made out o lvhe
s the Paravertebra] thangle of
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chest wall are interfered with by pres-
sure on the lower posterior surface near
the vertebral column, a paravertebral
area of dulness appears on the opposite
side. Fluid in the chest interferes with
vibrations of the chest wall, greater on
the side of the effusion but also present
on the healthy side. This area of dulness
assumes a triangular shape according
to Walker because the lung at the base
is wedge-shaped, increasing in thickness
as one passes upward and outward, this
increase occurring abruptly along the
line of the lateral border of Grocco's
triangle, where it increases suddenly
from approximately 5 cm to 20 cm. in
thickness, Normally, there is often a
slightly higher pitched percussion note
over a triangular-shaped area, and this
area is presumably due to the fact that
the thin wedge of lung gives a higher
note on percussion than the rest of the
lung. In a pleural effusion this difference
is exaggerated.

Some authors attach little importance
to Groceo's sign. In our experience it
is a valuable confirmatory sign and is
usually present in pleural effusion. It
may occasionally be present in a massive
consolidation of the lower lobe m lobar
p ia and in mali disease of
the lung or mediastinum. It may rarely
be present in bronchogenic carcinoma
with atelectasis of the lower lobe of the
lung. Its presence m such varied condi-
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The change in the peccussion nate is
heard best by listening over the mouth
of the patient.

Wintrich's change in tone was first
described in pulmonary cavities. It has
also been observed in pneumothorax,
pneumonia, aneurysm and mediastinal
tumors. According to most eobservers
it is of Iittle practical value,

Gerhardr's Change of Tone, The per-
cussion note over an oblong cavity half
filled with fluid varies with the position
of the patient. If the longest axis of the
cavity is parallel to the spine, the per-
cussion note will be lower in pitch when
the patient s lying down, since the
resonating  cavity is longer. This
phenomenon 1s known as Gerhardt’s
change of tone, or Gerhardt’s sign,

Biermer's sign is practically the same
except that he describes a metallic
resonance  over hydropneumothorax
which varied with change in position.

Friedreich's Sign. The pitch of the
percussion note over a cavity is higher
during tnspiration than during cxpira-
tion,

The value of these special percussion
signs is Immted They cannot as a rule
be d: rated, but oc Hy they
may be of some aid. Hoover found
Wintrich's change of tone of consider-
able value in the diagnosis of medigs-
tinal tumors Fishberg finds that “Win-
trich’s, Friedrerch’s and  Gerhardt’s
hi are of in the diag-

tions as pleural effusion, pul 'y
consolidation and pulmonary atelectasis
,suggests strongly that Grocco's sign is
produced by an interference with the
normal vibratory resonrance produced
by percussion. In our expenience pleural
effuston is the cause of Grocco's sign in
90 to 95 per cent of the cases.

Special Percussion Signs. Wintricli’s
Change of Tone. This sign consists in
a higher, clearer and fouder percussion
note over an arca during inspiration
with the mouth open than c]ose.d It can
be closely imitated by percussing over
the trachca with the mcu!h open and
then closed, and this experiment ckss!:]y
simulates the condiions u'ndcr which
Wintrichs change of tone is produced.

nosis of vomicae, but not so frequently
as some textbooks would ead us to be-
lieve.” Cabot thinks these special pet-
cussion signs of “no practical importance
and should be forgotten,™ Jn our ex-
perience these special percussion signs
have been of little assistance, posstbly
because the x-ray docs so accurately
what these signs at best do with such
uncertunty.
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CHAPTER 7

AUSCULTATION OF THE
LUNGS

IN LISTENING TO THL LUNGS we have
two methods at our disposal; immediate
auscultation, which consists in placing
the ear directly against the chest wall,
and med { which consist
i hstening through a stethoscope The
mediate method s the method une-
versally employed, but the student
should become familiar with the imme-
diate method as well. The occasion may
arise when the physician through unfore-
seen circumstances dOCS not have his
stethoscope  with him In examuning
babies or children the appearance of the
stethoscope may excute the fear of the
patient who does not object ta the ex-
aminer placing lus car aganst the chest.
Again, just as the exammner always has
his fingers with him for percussion, so
he always has lus ears for auscultation

STETIIOSCOPES

The earliest type of stethoscope was
the monaural stethoscope, devised by
Laennec. Its modern counterpart, usu-
ally made of wood, is 1 foot in length,
has a funnel-shaped enlargement on the
end which is placed on the chest, and 2
flat flange on the end which is applicd
to the car (Fig. 227). This type of
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monaural stetho

227 Applation of
scope  (Lefulle )

Fia,

stethoscope, though  something of 2
cunosity in this country, is stll evten-
sely used in European climes, where
physiclans sull champson ats superiority
and paint to its use for more than a
century (Fig 228) There 1s no ques-
tion of its value m the hands of those
fardae with it Most, «f not all, of the
great discoverics 1 auscultation have
been made with this instrument Yet 1t
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1s centainly less convenient to use than
the binaural type. Thoroughly 1o e3-
plore vanious regions of the chest with
this stethoscope sometimes requires an
almost acrobatic agility on the part of
the exammmer The American physician
usually complains that with the mon-~
aural stethoscope he hears too Iutle, to

|

Fia 228 Monaural stethoscope

B

Fio 229 Ford stethoscope,
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which his Continental colleague retorts
that with a bmoural stethoscope he
hears toa much.

‘The binaural stethoscope, which is
universally ¢mployed in this country,
and also in many Continenta) dlinics, is
sold in a variety of models. The two
most papular models are the Ford type
(Fig 229) and the Bowles stethoscope
(Fig 230). The Ford model has a bell
or chest piece shaped somewhat like a
funnel, made of hard rubber or metal
with a diameter of approximately %
inch. A metal chest piece is more dur-
able than one of hard rubber, but has
the disadvantage of causing some dis-
comfort to a seasitive patient because
of 1ts coldness The Bowles stethoscope,
the advantages of which are highly
praised by Richard Cabot, has a distinc-
tive chest plece which consists of a
shallow steel cup over the mouth of
which a thin metal plate 35 attached.
The Bowles stethoscope allows the ex-
aminet to histen 10 the patient’s back

FIic 21n  na.
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Y

Fia. 231. Auscultation of the lungs. Note
comfortable position of exammer and pa-
tient.

and axillary regions with a minimum of
discomfort. Each type of stethoscope
has its champions. In our clinic the
Ford model appears to be more pop-
ular, One ingenious model avoids any
controversy by having two chest pieces,
one of the Ford type and the other of
the Bowles type, so that by moving a
small lever either chest piece may be
used.

Another type of stethoscope widely
advertised has a large, deep bell-shaped
chest piece ke a crucible with a tense
membrane of rubber drawn over the
mouth. Such an instrument produces a
great ion of all au
phenomena, and it is asserted that with
it one can hear the breath sounds
through the patient’s overcoat. The oc-
casion, however, to listen to a patient’s
breath sounds through his overcoat scl-
dom arises.

The exhaustive investigations of Rap-
paport and Sprague should be read by
everyone interested in physical diag-
nosis. Their studies have brought out
many interesting facts, some of which
are mentioned here.

The larger the diameter of the open
stethoscopic chest picce, the better the
tow-pitched sounds are heard but at the
expense of the tugh-pitched §oun§!s.
Stethoscopic bells, with the interior
shaped like a parabola, have becn very
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popular because of the impression that
they collect sounds. Such bells decrease
the efficiency of the chest piece because
they increase its internal volume. The
Bowles stethoscope is especially useful
in detecting faint high-pitched sounds,
such as the diastolic murmur of aortic
insufficiency.

Studies of the transmission of sound
waves between 60 and 400 cycles, the
auscultatory region for heart sounds
and heart murmurs, have shown that
the binaural method of auscultation
through rubber tubes is, on an average,
20 decibels better than the monaural
method with the ear applied directly to
the stethoscope. It should be mentioned,
however, that a decibel is a unit of the
mtensity of sound, not of its quality,
transmission or of its faithful repro-
duction.

The tubing employed for the stetho-
scope should be thick walled, have a
small bore the same diameter as that of
the chest and ear pieces, and be as short
as possible, A bore of 3{q inch with a
length of 6 to 8 ‘inches should be
satisfactory.

The most important point in the use
of a stethoscope 1s the observer’s famil-
iarity with the instrument he uses. Fa-
miliarity with a certain type of stclhg-
scope invariably gives rise to a certain
partisanship on the part of its user. The
purchaser of a stethoscope, after de-
ciding upon the model he prefers, must
take care that the ear picces fit his cars.

SOUNDS HEARD ON AUSCULTATION
OF THE NORMAL CHEST

It is often said that the beginner in
auscultation hears too much rather than
too Nttle Thrs is duc to the fact that
the beginner has not yet learned to dis-
regard certain sounds that arc of no
diagnostic importance, or to concentrate
his attention upon sounds that are path-
ologic as well as pathognomonic, The
ability to distinguish between important
and unimportant sounds 1s acquired
only by practice. i

The ideal conditions for auscultation
are found in a sound-proof room which
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shuts out all extraneous noises. Such

wdeal conditions are rarely present, and

the observer must first Jearn to concen-

trate his attention upon what he hears

through the ear pieces o(‘ h|is smho‘-
aatra - K

Famma et sn

hears are coming through the rubber
tubes of the stethoscope, the observer
must next assure himself that the sounds
he hears come from the mterior of the
chest, the lung and pleura, and not from
the extenor, the skin or muscles The
following are the mast important sources
of error.

1 The observer may breathe heavily
on the rubber tubing of the stethoscope,
prodvcmg a soft roaring sound as he
expues This source of error can be de-
tected and prevented by changing the
posttion of the tubing

2 Errors may resuls from an im-
eraper appheation of the bell of the
stethoscope. The bell must be firmly
and Batly applied, If one sige is shightly
tited and arr 45 not excluded, we may
fear a soft mufled roarng bke that
heard when 3 conch shell 1s applied to
the ear A simnlar sound may be heard
W the ear pieces of the stethoscope do
0ot fit the observer's gars or if the steth-
oscope 15 used upside down A more
€ommon error 1s produced by allowing
the bell of the stethoscope to rub upon

the shit of the chest This may produce
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the difficuity of avoiding these sounds is
great The time-honored mc(hm.i to
avold sounds produced by haws is to
wet thern with water or petrolatum a_nd
press them down flat against the skin.
At times it may be advisable to shave
the skin in certain areas.

4. Sounds produced by the muscles,
tendons and joints may at times lead to
confusion and error. Muscle sounds par-
treularly are a frequent source of error.
Patients who are chilled or nervous, or
who hold theit muscles tense, may pro-
duce in these muscles a characteristic
set of soft sounds In patients who are
chilfed these sounds are of minimal in-
tensity, are of great frequency, and dis-
appear when the patient becomes warm.
They are frequently present when the
patient ceases breathing for a few
moments. The deeper, louder muscle
sounds, which are heard particularly
over the pectoral and trapezius mustles,
are more intense when the Ppatient
breathes and may have 2 loud, creaking,
leathery quality, The locatron of these
sounds over the pectoral or trapezius
muscles may stamp them as muscle
sounds, but occasionally they may be
heard over all pans of the chest, Muscle
sounds may be confused with rales, but
sound more crumpling, mufifed and in-
fixstinct, and are not affected by cough-
ing, which commonly changes the
character and intensity of rales, Muscle
sounds are usually more evanescent
and transttory than true Tales In doubt-
ful cases it may be necessary 1o with-

by jounts and fasciae u

sually disappear
when the patrent Telaxe o e

s completely.
NORMAL BREATH SOUNDS

1. Neemal Vesicular Breathin i
type of respiration i
~aennec, who wrote, “Opa b,
nspiration n
frutmur, but extremey
ndicates the Penetrati
o -

he rite
Thic
and

i soft
y distinct, Which
01 Of the atr ime-

VAL NAYE Dot haen f



128

proved upon by a century of experience,
Many new descriptive phrases have
since been coined. It has been described
as the soughing of the wind, or the
swish of a breeze through a distant
grove of trees. It i1s better recognized
by hearing the actual sound than by
reading a description of it. The student
has only to place the bell of his stetho-
scope on his own chest to obtain a
clear impression of this sound. The
normal breath sounds, and abnormal as
well, can usually be well heard by
placing the bell of the stethoscope over
the masseter muscle on either side of
the face.

Laennec’s explanation that vesicular
breathing is due to a penctration of the
'air into the lungs and to is expuision
Jds still generally accepted. Skoda said,
“l explain vesicular breathing, as
Laennec did, by the friction of the ar
against the walls of the fine bronchi and
air cells.” Some observers have claimed
that vesicular breathing has its origin in
the larynx, but this explanation is in-
correct, since it 1s stll heard after
severing the trachea from the larynx
Pottenger believes that not only the air
current, the bronchi and alveoli, but
also the resprratory muscles and the
bony cage are intimately involved in
respiration, and that the respiratory
sounds are vibrations set up by the en-
tire respiratory mechanism.

According to Fottenger there s littie
ot ne diflerence between the length of
inspiration and that of expiration In-
deed, often the expiratory phase of
respiration is longer than the inspiratory
phase.

Records of vesicular breathing show
that it is a complex sound consisting of
a dominant tone with a frequency of

100 to 200 vibrations per second, mixed
with tones showmng a frequency as hugh
as 1060 per second (Friedach Muller).
The pitch of vesicular breathing 1s rela-
twely low Dike that of the dominant
1one {Fig. 232). i}

Vesicular breathung is Jouder during
inspiration than during expiration. Frgure
a1 emehacizec this charactesistic.
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Ve M,

Fio. 232. Tracing of vesiculac breath sounds
(Recorded with cathode-ray apparatus,)

NN

<
Fia, 233 a, Vesicular breathing, b. distant
vesicular breathing, ¢, exaggerated vesreufr
breathing,

Vesicular breathing is heard over air-
contaming and normally functioning lung
tissue. When heard over certain areas
of the chest it 1s conclusive evidence
that there is air-containing pulmonary
tissue beneath the belt of the stetho-
scope. It js heard over the greater pant
of the normal lung, but is modified in
certain areas where the trachea or larger
bronchi are situated near the surface of
the chest wall It is increased n ntensty
by deep breathing. When the lung on
one side is partiaily or totally thrown
out of use by pncumothorax, pleural
effusion or by a consolidation due to
lobar  pneumonta, tuberculosls or 2
tumor, the lung on the healthy side
carries on most of or the entire function
of respiration, and vesicular breathing is
exaggerated on this side. This exag-
geration of esicular breatlung in 2
normal lung 1 particularly striking
when the other Jung 15 colfapsed by
pncumothorax  Vesicular breathing 15
often greatly exaggerated an acidosss.

Vesicular breatlung 15 diniprshed 10
emphysema, since the alternate dis-
tention and contraction of the fung are
diminished Vesicular breatlung 1s also
diminsshed by a thickened pleura winth
interferes wath the passage ol sound Io
the surface of the chest (Fig 234) In
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2. Bronchial or Tubular Breathi

pleural effusion the vesicular
15 diminished or absent ou the affected
side, since the sounds produced 1n lhi

&
This type of breathing was also first
descnibed by Laennec as “the sound
which mspiration and make

mr vesicles are not well
through the fuid (Fig. 202, p. 106).
When a bronchus or bronchiole 13 com-
pletely plugged by exudate ot a foreign
body, vesicufar breathing disappears
over the area supplied by the bronchus,
since no air can enter this area (Fig.
235) In lobar pneumoma, particufarly
in the earlier stages, the breath sounds
may be markedly dimmshed or even

suppressed over the involved area, This .

phenomenon is probably due to exudate
within the lung alveoh or possibly to an
occtysion of the bronchuales

P
audible in the larynx, the trachea and
the large bronchial trunks situated at the
lus of the lungs This sound, heatd on
applying the stethoscope over the larynx
or the cervical portion of the traches, has
a character quite distinctive. The respira-
tory murmur, especially during inspira-
tion, lacks the soft crepitation which
accompanies the aeration of the air
cells, 1t is more dry in a certain measute,
and one percerves distinctly that the air
passes mto an empty and rather wide
space.”’

£10 234 Thickened ples

ura snte;
g heard at 4. oy o i iferes with trans

ot at

mssion of vesicular breathing Veswular breath-
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proved upon by a century of experience.
Many new descriptive phrases have
since been coined, It has been described
as the soughing of the wind, or the
swish of a breeze through a distant
grove of trees. It is better recognized
by hearing the actual sound than by
reading a description of it. The student
has only to place the bell of his stetho-
scope on his own chest to obtain a
clear impression of this sound. The
normal breath sounds, and abnormal as
well, can usually be well heard by
placing the bell of the stethoscope over
the masseter muscle on either side of
the face.

Laennec’s explanation that vesicular
breathing is due to a penetration of the
«air into the Jungs and to its expulsion
!is still generally accepted. Skoda said,
“I explam vesicular breathing, as
Laennec did, by the friction of the air
against the walls of the fine bronchi and
air cells.” Some observers have claimed
that vesicular breatng has 1ts origin 1n
the larynx, but this explanation is in-
correct, since it ds stll heard after
severing the trachea from the larynx.
Pottenger believes that not only the air
current, the bronchy and alveol, but
also the respiratory nuuscles and the
bony cage are intimately invoived in
respiration, and that the respuatory
sounds are vibratons set up by the en-
tire respiratory mechanism.

According to Paottenger there s litde
or no difference between the fength of
nspiration and that of expiration In-
deed, often the cxprratory phase of
respiration s longer than the inspitatory
phase.

Records of vesicular breathing show
that it is a complex sound consisting of
a dominant tone with a frequency of
100 to 200 vibrations per sccond, mixed
with tones showing a frequency as high
as 1000 per second (Fricdrich Muller)
The pitch of vesicular breathing s rela-
tively low lke that of the dominant
tone (Fig. 232).

Vesicular breathing is louder during
mspiration than during expiration, Figure
233 emphasizes this charactenishic
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Fuz.b 232, Tracing of vesicular breath sounds.
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wuth cathode-ray app
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Fia 233 a, Vesicular breathing, b, distant
vesicular breathing: ¢, exaggerated vesicular
breathing.

Vesicular breathmg 1s heard over aur-
containing and normally functioning fung
tissue. When heard over certain arcas
of the chest it is conclusive evidence
that there is mr-containing puimonary
tissue bencath the bell of the stetho-
scope. It is heard over the greater pant
of the normal lung, but 1s modified 1n
certain arcas where the trachea or Jarger
bronchu ace situated near the surface of
the chiest wail. It is increased in intensity
by deep breathing When the lung on
one side 1s partinlly or totaily thrown
out of use by pncumothorax, pleural
effusion or by a consolidation duc to
fobar  pneumonia, fuberculosts of &
tumor, the lung on the healthy side
carries on most of or the entire function
ol respiration, and vesicular breathing 15
exaggerated on this side This exag-
geratton  of vesicufar breathing m @
normal lung s particularly stniking
when the other lung s collapsed by
I horax  Veswular ) 1
often greatly cxaggerated in acidosis.

Vesicular breatinng w dimmshed m
cmphysema, smce the alternatc  dis-
tenttont and contraction of the lung are
dimunished Vesscular breathing 1s also
diminished by a thickened pleura which
interferes with the passage of sound to
the surface of the chest (Fig 234). In

Y
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th sounds
16 240 Bronchovencular brea
F {Recorded with cathode-ray apparatus )

NN\

VAV A NVA
NN\

b
Fio 241 Bronchovesicular br:aihmg; a,
bronchovesicufar breathing, 5, distant

bronchovesicufar breathing

tions) Its audutory character 15 diagram-
matically Allusteated in Figure 241
‘Though bronchovesicular breathing is
heard patticularly over areas of early
and incomplete *consolidation of the
fung, 1t 15 also heard normally 2t the
apex of the right lang and over the
pumary bronchi “

Bronchial and Bronchovesicular
Brenthing in Disease, Vesicufar, bron-
chial and bronchovesicular breathing
are all heard over the normal chest, but
it must be emphasized that vesicular
breathing alone 15 heard over almost the
entre area of the fungs Bronchial or
bronchovesicylar breathing 1s heard only
over the trachiea, pn'mary bronchy, over
S hsted area a1 the tight apex and
Over the rghy Mierscapular area, When
1t 1s heard elsewhere, st 55 pathologic,

€ MOSt common causes af bron.

breathing gver areas where nor.
vesicular breathing alone i heard
are tuberculpsis and Johar pneumonia
Tn pleurisy wim effusion, distant bron-
chtal breatinng may be heard above the
flud Here the tubular breathing is often
50 famt thay may be missed, Cabot
states that bronchyal breathing is Ppresent
M “about one-thirg the cases of
Pleuntic effusion *
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empyema of chidren, br‘onchm)
brclzls‘lhmgpig often present, ngng (l(\;
last pandemic of influenza, patients vlle '
empyema often showed loud bronchia
breathing over the empyema. In many
of these patients the sc.ropu‘rulem
exudate accumulated so mp\dl){ in the
chest and the bronchial breathing was
so intense that the diagnosis of empyema
was established only by resort to the
exploratory needle
Any disease process producing con-
solidation of the lung patenchyma may
give rise to bronchial brenthu}g over
the diseased area, if the bronchial tree
is open,

ABNORMAL BREATH SOUNDS

Amphoric Breathing. Laennec de-
scribes this type of breathing as “ex-
actly analogous to that which one pro-
duces by blowing into a carafe or into
a jar." He designated it as “amphoric”
from the Latin amphora =1 jar. It is
never heard in health, but may be heard
over large tuberculous cavities and at
umes sn pnevmothorax, 1t 55 most
commionly produced by the air passing
in and out of a large cavity, although »
may be heard over a closed pneumo-
thorax. Amphonc breathing is almost
invatiably heard over ateas where
amphonic resonance s obtained on per-
cussion

Amphoric breathing 15 also called
cavernous breathing. This type of res~
piration is pathognomonic of 5 cavity
i the chest, but is sometimes absent,
when the entrance from the bronchus

Info the cavity is filled with exudate or
2 mucous py,

2.
Metamorphusing Breathing, In this
type of breathing, respiration may begin
as a feeble indisunct inspiration anq
into breathing of the

heard g

. Yp
Uring paroxysms
Inspiratio

n and expiration
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Bronchial breathing and tracheal
breathing are produced, as Laennec
described, by the air passing over the
walls of the bronchi and the trachea,
Later studies have shown the tracheal
breathing and bronchial breathing are
similar, but not identical. Tracheal
breathing is louder and of a Jower pitch
than bronchial breathing because the
diameter of the trachea is greater than
that of the bronchi (Figs. 236, 237).
Indeed, the tone in the smaller bronchi
is softer and higher in pitch than that in
the larger bronchi. This subject has
been investigated by Fahr, and the dif-
ferences in the vibratory rate at different
parts of the bronchial tree are shown in
Figure 238. The fundamental character
of the breath sounds produced in the
larynx, trachea, primary bronchi and
smaller bronch: is, however, similar,

Expiration is louder and longer than
inspiration 1 contrast to vesicular
breathing, in which the opposite is true.
Both inspiration and expiration are

Fro. 236 Tracheal breath sounds (Recorded
with ¢athode-ray apparatus )

Fia. 237 Bronchial breath sounds (Recorded
with cathode-ray apparatus )
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usually louder in bronchial breathing
than in vesicular breathing (Fig. 239),

3. Bronchovesicular Breathing, This
type of breathing, as the name indicates,
is a mixture of bronchial and vesicular
breathing. Austin Flint, who introduced
this name, says it denotes “the combina-
tion, in varying proportions, of the
characters of the bronchial or tubular,
and of the normal vesicular respiration
The name expresses such a combina-
tion,” A tracing of this respiration (Fig.
240) shows 1ts fundamental tones (200
to 500 vibrations per second) to be
more rapid than vesicular breathing
{120 vibrations) and to be slower than
bronchial breath sounds (1000 vibra-

-400 par econd

Tah m:ff”%m
(m.' off just bobw J

~——-1000 (100 per second
(L RAS)

21200 par 3econd (5 mm)

1300 per sccond (4mm)
1700 par sacond (Irm)

Fio 238 Difference in vibratory rate at dif
ferent parts of bronchial tree (Fabr)

¢

Fra 239 Bronchial breathing. a, bronchial

breathung, moderate intensity, £, dustant

bronchial breathing; ¢, lond bronchial
breathing
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ty is especially stribing The chest
¢ patient suffenng from an attack
onchial asthma sounds much like a
shox. )

Moist or Bubbling Rales. Moaist
, unlke dry rales, sre nm. con~
us nowses, but are short, discon-
us cracklmg sounds produced by
fes m the bronchi. When a bubble
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iven by n dry bladder, when one in-
%I‘avtes lt),' or getk:r stll to the sound
whiich one hears on pressing between
the fingers the tissue of a normal lun.g
distended with air” (Laennec). Crepi-
tant rales are produced by the passage
-of air into alveoh which are filled with
fluid or are collapsed The sound sug-
gests that they are produced by the

ed in the & hial secretion hursv:s
ig xespiration, this type of rale is
wced. It 15 desgnated as coarse,
um or fine, depending upon the size
1¢ bubble which bursts. Coarse
lng rales amse m the larger
2hu, 1 bronchiectatic dulatations or
avities, while fine moist rales
2ate m small bronchi or in the
', The fine moist rales are usually
1 more numerous in the same lung
the large bubbling rales
oust rales mdicate the presence of
transudate, mucus, pus or blood
¢ bronchy and alveols, and, when
TOUS, we assume that the amount
ud 15 considerable. They are heard
commonly m lobar Poeumonia,
s, wberculosis and  cardiae
®
¢ manst rales at the apices of the
2r€ important diagnostic sigas in
pulmonary tuberewlosss Therr im-
nee depends not so much on therr

®T 35 on therr persistence, A fow
ales, of P 2, ar

P of the viscid surfaces of the
alveols

The crackling sound produced by the
bell of the stethoscope rubbing on the
hairs of the chest may be mistaken for
crepitant rales. In case of confusion, the
hair should be moistened and plastered
down or shaved off,

Subcrepuant rafes suggest a relation-
ship fo crepitant rales They are smal),
moist rales larger than crepitant rales,
Bushnell stresses the importance of dis-

p an
rales from other small rales, “Ths dis-
tiction which 35 atmost upiversally
neglected by systematc writers, enables
the diagnosis of preumonia to be made
with accuracy, even though the pneu-
mone patch be small, and 1s of speciaj
value in the thagnosis of tuberculous
pneumoma The dustinction 15 made by
the size of the tale-—crepitant and sub-
crepitant tales ate smaller thap other
swmifar rales that appear 1 showers.”
Crepitant rales are heard in lobar

e
may be heard, how ever, only after
ung and after deep inspiravion
i¢ moist rales are often heard at
Jases of lungs posteriorly m in-
@ and in the early stages of typhod

Crepitant Rales. Crepitant rales
Slassified by some authors a5 2
B of mot rates, while others
d them a5 distinct type, These
are small, oceur g shawers, and
eard during nspiration alope They
ible the sound Produced by the
hng of salt 1n the fire or by fubbing
2 between the fingers close 1o the
‘One can COMPITE 1t 29 the sound
roduces, when pne Makes it erackle
ating g gently m g pan, to that

dunng the stages of engorge-
ment and resolution, in Pulmonary
edema and in the carly stages of pul-
monary tuberculosis,

4 Atelectatic Rales, When a

rson
whose breathing

is habitually shaflow
' asked to take g deep breath, the ex-
aminer often hears at the bases of the
lungs 2 few rales which sound precisely
ke creprtant rales,

After the persan
has taken g fey deep breaths the
atelectatic rales disappear.

This type of ale,
the same tonal quality
mdicates no disease,
person exammed g
pulmonary tisspe mn
Teason that thege
Pathologic lesion, §

although having
as crepitant rales,
but simply that the
N0t using all hig
br:a!hing For the
sounds indicare no
ome observers refer
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F15. 242 Mewmorphosiog breattung,

”
JALES

D
H

.

Y
kY

Fi3, 243, Asthmatic breathing

reas -~ el
NN\

Fic 244, Cor-wheel respiration.

both show an increase in intensity. Ex-
prration is prolonged, high-pitched and
wheezing, and is accompanied by
muosical rales (Fig. 243). Asthmatic
breathing is often 2udible at some
distance from the patient.

Cog-Wheel Respiration. In this form
of brezthing, inspiration, instead of being
heard as a soft, steady, continuous
sound, consists of a series of short jerks,
pufis and pawses (Fir 244). At one
time it was considered pathognomome
of pulmonary tubzreulosis, but it also
ozcurs when pleural adhesions are
present, in nerious persons or as the
result of chilliness. pam or fatipue. It
is cawsed by irregular inflation and ex-
pansion of the pulmonary tissue.

RALES

“Réle is the pame commonly giten
10 the noisy murmur caused, in those
who are diing, by the air forcing 1ts way
with difficulty through the sputum which
the lungs are no longer able to expel
For the lack of a more generic term,
tz¥e the word in 2 wider sense and
designate as rales, all noises produced
during respiration by the passage of air
through all such hquds, as may happen
10 be present in the bronchi or lung
tissue. These noises also accompany
coughing when it is present, but it Is
glways more convenisnt to imiestigate
them by means of respiration” (Laen-
nec).
P}ippocratcs heard rales and men-
sioned them in several passages describ-
ing pneumonia and empyema. Laennec,
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more than two thousand years later, first
beard them through a stethoscope.
studied them and classified them. Laen-
nec recopnized four main species: (1)
moist or crepitant rales; (2) mucous
or gurgling rales; (3) dry, sonorous or
snoring rales; (4) dry, sibilant or
whistling rales, Laennec's example was
emulated by his successors. Each intro-
duced new terms to describe rales, each
2 mew classification. This has caused
confusion which persists foday. Much
of it is unnecessary. Many of the terms
which have been introduced are entirely
descriptive, describing rales as they ap-
pear to the more or less imaginative
listener, and presenting characteristics
too vague and uncertain to form amy
bass for classification.

The following classification of rales
has been of great assistance to mamy
observers.

1. Dry Rales. Dry rales are heard
throughout sespiration—on both inspira-
tion and expiration. They vary m pitch
from a shrill whistle to 2 deep hum.
When high pitched, they are called
“siblant:” when Jow pitched, “sono-
rous” Dry rales are also known as
thoncht { éyxos—rogchos = snore) or
musical rales and commonly produce
vibrations of the chest wall that are easil)
felt on palpation. Various descriptive
terms are also applied to this type of
rales, such as v heezing, piping, whistling,
snmoring, squeaking, groaning, and the
like Here the imagination of the auditor
has fu]l play.

Dry rales are heard in inflammation
of the mucous membranes of the
bronchi, when the tenacious mucus
partially occludes the bronchus, but does
not entirely close it These masses of
sticky mucus are set into vibration by
the currents of air in the bronchi during
respiration and produce the rales. This
process has suggested to some observers
an analogy with the sound of an Eolian
harp and has caused some authors to
suggest that these rales be called musical
rales and the term “dry™ be dropped.

Dry rales are heard particularly in
bronchizl asthma. Here their musical
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qquality is especially stoking. ‘The chest
of the pattent suffering from an attack
of bronchial asthma sounds much bke a
music box, )
2. Moist or Bubbling Rales. Moist
rales, volike dry rales, are not con-
tanous noises, but are short, discon-
tingous crackling sounds produced by
bubbles in the bronchi, When a bubble
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wen by a dry bladder, when ont i~
%‘latcs il),' or rget\ex sl to the sound
which one hears on pressing between
the fingers {oe tissue of 2 normal lung
distended with air” (Laennec). Crepi~
tant rales are produced by the passage
Jof gir into alveoli which are filled with
fluid or are collapsed, The sound sug-

formed in the hial ursts
during respuation, this type of e i
produced. &t & designated as coarse,
medwm or fine, depending upon the size
of the bubble which bursts. Coarse
bubbling rales arise m the Targer
bronchy, 1 bronchiectauc difatations ot
m cavites, winle fine moist rales
orgnate w small branchi ot in the
alveoli, The fine most sales are usually
much miore numerous in the same lung
than the Jarge bubbling rales,

Maorst rales indicate the presence of
flusd, transudate, mucus, pus of blood
in the broncht and alveoli, and, when
fumerous, we assume that the amount
of flud 15 considerable They are heard
most commonly in lobar pneumonia,
bronchitis, tuberculosss and  cardiac
fatlure

Fme mast rales at the apices af the
lungs are smportant dignostic signs in
early pulmonary tuberculosis Their im-
portance depends not $0 much on ther
number as on thewr persistence. A fen
most rales, if are

gests that they are produced by the
parasion of the viscid surfaces of the
alveols,

The crackling sound produced by the
bell of the stethoscope rubbing on the
hairs of the chest may be mistaken for
crepitant rales. In case of confusion, the
hair should be moistened and plastered
down of shaved off.

Subcreputant rales suggest a relation-
ship 10 crepitant rales, They are small,
mosst rales larger than crepitant rales.
Bushnell stresses the importance of dis~

hi pi and svbcrepi
rales from other small rales. “This dis~
tinction which is almost universally
peglected by systematic writers, emables

the dhagnosis of preumonia to be made
swith anm .. .

the size of the rale—crepitant and suhl-

crepitant rales are smaller than other

sirilar tales that appear m showers ”
Crepttant rales are heard m lobar

They may be heard, hawever, only after
coughing and after deep mspiration,

Tine moist rales are often heard at
the bases of lungs posteriorly 1 m-
fluenza and i the early stages of typhod
fever

3 Crepitant Rales. Creputant rales
are cassified by some aothors as a
vantty of moist rales, while others
cegaed them S 3 distinct type, These
rales are small, occur i showers, and
are heard during mspiration a!uneA,’I‘hey
esemble the sound produced by the
crackhng of salt n the fire op by rubbun,
the haw between the fingers close 10 mﬁ
€ar “One can compare ¢ to the sound
salt produces, when ane makes R erackle

by heaung gently 1 a Pan, to tbat

P in duning the stages of engorge-
went and resolution, in pulmonary
edema and in the early stages of pul-
monary tuberculosis

4. Atelectatic Rales. When a persan
whose breathing is habitually shallow
s asked o take a deep breath, the ex-
amurer often heass at the bases of the
lungs a few rales which sound precisely
like crepitant rales. After the persan
has taken a few deep breaths the
mdcc}auc rales disappear,

This type of rale, although having
the same tanal quality as crepitant Tales,
mdicates no disease, but simply that lhe,
person examined is not wsing all his

pulmonary fissue in breathing, Fo
wason that these sow e

nds indicate no
pathologic fesion, some observers refer
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to them as “so-called crepitant rales.”
Other observers, believing that they are
produced by the rush of air into col-
fapsed air vesicles which produce this
sound when they are suddenly distended
and their sticky surfaces forced apan,
regard them as a variety of crepitant
rales which may be produced in the
same manner. Bushnell believed that the
sound often called atelectatic rales are
produced by a separation of the dia-
phragmatic from the costal pleyra and
the “surfaces being moist, their separa~
tion is attended by sounds that char-
acterize the peeling off of one moist and
shightly tacky surface from another.” He
prefers to caM these sounds “marginal
sounds.” In proof of the correctness of
his theory he refers to the phenomenon
known as “reversible crepitatron.” When
a person lies on the right side and
breathes deeply, crepitations may be
heard over the lower side, while they are
absent over the upper side. If he now
changes his position and lies on the left
side, crepitations are heard over the left
side, while none are heard over ihe
upper right side. When the subject Les
on one side, the draphragm on the lower
side makes a deeper and more vigorous
descent during inspiration, and this, ac-
cording to Bushnell, produces marginal
sounds with especial distinctness.
Whatever the cause of atelectatic
rales, the student should remember that
they have no pathologic signi e
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breathes deeply, the atelectatic rales
clear up, while the friction rub of
pleurisy does not so readily disappear.

5. Consonating or Tinkling Rales.
Most of the rales we hear are not loud,
but soft, and give the impression that
they are produced rather deep within
the substance of the lung. There is
apother type of rales which is distinctly
Touder, conveys an impression of near-
ness, and seems to be produced directly
under the bell of the stethoscope. This
type of rale is called consonating, the
term used by Skoda, who believed that
its intensity was increased by consona-
tion or the sympathetic vibration of the
pull y tissue sur the place
of production, They are pathognomonic
of consolidation. Most observers now
believe that these rales have a loud,
clear quality and seem near to the ear
because they are better transmitted
through a consolidated area, just as
bronchial breathing is. They are heard
under the same conditions as bronchial
breathing

Consonating rales are heard better
with 2 monaural wooden stethoscope
than with a flexible rubber-tubed bin-
aural stethoscope, and for that reason
are more emphasized by Contmental
physicians than by their American col-
leagues. They are also designated by
many observers as tinklng rales and
often have a distinctly metallic quality.

C jon is rather a quality of

They are commonly mussed, since the
observer usually examines the upper
parts of the chest first, and by the time
he has proceeded to examine the bases,
the atelectatic rales have disappeared
Atelectatic rales are often heard when
a patient complains of pain at the base
of the Jungs and the exammer listens
first over this area. At first he may
suspect pleurisy, but as the patient

DW
Sonofous Sibilant

Monst rales (bubbling)

Consgnating  Noncopsonating

Lagc/\SmaH ué\

rales than a basis of classification. Thus,
rales fall mto two large classes, Oy
and moist. Morst rales may be either
consonating or nonconsonatg. Con-
sonatmyg rales are rales usually heard
through an area of consolidation.

The following scheme of classificatton
of rales may prove helpful, although 1t
would not be universally accepted with-
out controversy.
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Amphoric and metalfic rales h.a.vc
been described, associated with cavities
and hydropneumothorax, respectively.

PLEURAL FRICTION RUB

The pleural fricton rub was heard
by Hippocrates, who observed that m
preumonta “the fung is congealed to “\E
tibs and squeaks hike a leather strap
Laennee described it as a “dull sound
similar to that produced by rubbing the
finger aganst a bone under the stetho-
scope” and noted that “on applying the
hand one feels a sensation similar to
that heard through the stethoscope.”
Laennec believed that this sound was

duced by an 1terlob
of the fungs Raynaud and Stokes later
gave the true explanation and proved
that it was due to roughenmg of the
pleural surfaces.

Normally the pleural surfaces are
smooth and glstening, and no sound is
produced as the visceral pleura shps
over the pareetal pleura m respiration. If
the pleural surface 15 taughened by an
miammatory process, a rubbmg sound
s produced. The character of the sound
sanes with the inflammatory lesion
present. When the surface of the pleura
is markedly roughened, the pleurat fric-
ton 15 rough and harsh  When the
pleural surface is only shghtly rough-
ened, the sound 15 softer and fanter.

¢ movement of the visceral pleura
over the paretal pleura 15 greatest in
extent at the bases of the lungs and de-
Creases as one passes upward, At the
apices of the lungs the movement is
practically absent For thys reason the
pleural friction g5 best heard at the
bases, 15 not so marked in the upper
Parts of the lung, and 15 rarcly heard
at the apices,

The plenral friction b ma
greatly m ntensyt
creaking noise,
€ar, to a soft, o
“elich * It 15 ofte
ton and expuraty
heard duting expiration alone,

The plevral fnction Tub ig
nomonse of acure fibrinous

vai

Y, varying from a loyd
sounding clase to the
{most inandible rub or
0 heard dunng saspica-
o It zarely, if ever,

Pathog-
Pleurssy,

Al

whether due to pneumnnia,‘tubcrculc_sxs,
neoplasm or some acute inflammation
of the pleura, The sound is increased by
pressure of the bell of the s\elh(')scope
upon the chest, may vary i{um time to
time in intensity, and may dnsappe_ar for
a short time only to reappear with in-
creased intensity. It disappears when the
patient holds his breath. Occasionally
muscle sounds are confused with the
pleural friction sub,

Soft pleural friction rubs may be con-
fused with crepitant rales. Crepitant
rales, however, are not increased in in-
tensity by pressure upon the bell of the
stethoscope and are often modified if
the patient coughs, when they may in-
crease in intensity or disappear alto-
gether for a time.

HIPPOCRATIC SUCCUSSION

This classical sign was first described
by Hippocrates n empyema “Set the
patient on a stool, which 1s not wobbly,
someone should hold his hands, then
shake him by the shoulders and histen
to see on which side a noise is heard™
(Fig. 245).

Laennec was the first to recognize
that Hippocratic succussion is due to
the presence of both arr and fluid in the
chest and 1o posnt out that even 3 large
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amount of fluid in the chest produces
no splashing sound, when the patient is
shaken, unless there is also air present.
Air is necessary to produce a splashing
sound. A bottle full of water can be
shaken violently without the production
of a splashing sound; a bottle hali-filled
with water gives a splashing sound
when agitated violently.

This splashing sound is often heard
by the patient when he walks or climbs
stairs. At other times he feels the dis-
placement of the fluid caused by change
in posture. Morgagni described a patient
who “said that when she moved her
chest she felt a splashing within.”

The succussion ts best elicited by fol-
lowing the ancient method of Hippoc-
rates, shaking the patient by the shoul-
ders and listening with the ear or stetho-
scope against the chest. The splashing
sound caused by disturbing the level of
fluid is easily heacd

Hippocratic succussion 1s pathogno-
monic of pneumohydrothorax. One pos-
sible exception may be mentioned. We
have heard a splashing sound on listen-
ing over the chest of a patient with a
daphragmatic hernia when shaken by
the shoulders. Here the succussion was
caused by the presence of aur and fluid
in the stomach, wiich was in the tho-
racic cavity. In this patient the history
and particularly the x-ray exanunation
cleared up the diagnosis.

FALLING-DROP SOUND

When one listens over a chest which
contains both fluid and air, one occa~
sionally hears a sound Itke that pro-
duced “by a drop of water which one
lets fall into a carafe three-quarters
empty” (Laennec). This sound 1s prob-
ably due, as Laennec suggested, fo 2
drop of liquid falling wnto the accumula-
tion of fluid at the bottom of the plenral
cavity. Others have suggested that the
sound s due to rales produced in the

collapsed Jung.

LUNG-FISTULA SOUND

In patients with hydropneumothorax,
who have a fistula of the lung opening

AUSCULTATION OF THE LUNGS

below the Ievel of the fluid, respiration
may force bubbles of air out into the
fluid. This produces a characteristic
bubbling or gurgling sound.

This sign is usually heard in hydco-
pneumothorax, but is not pathogno-
monic of this condition. It was observed
by Gerhardt in a patient with an abscess
which developed from a carcinoma of
the csophagus and broke into the
bronchus, He regarded the sign as more
the proof of a bronchial fistula than of
pneumothorax.

YOCAL RESONANCE

When a normal person speaks or
whispers “one, two, three” or “nimety-
nine,” the vorce sounds are heard as a
soft confused murmur. The sound is
toudest over the upper parts of the
lungs. and over the areas where the
trachea and larger bronchi are nearest
the surface of the chest. Jts intensity in
various parts of the chest is comparable
with that of the vocal fremuus, It is
more marked n tlun-chested persons
than in the fat or muscular, more
marked in those with deep voices and
more marked in men than in women.

Increased Voeal Resonance. I there
15 an area of consohdation mn the hings,
the vorce sounds are mcreased over this
area. This phenomenon is known as
bronchophony or pectoriloguy, terms
comed by Laennec,

Bronchophony  (8pbyxos—brogehos
= nir passage, 4 ¢wri—phone =
votce) means lterally the sound of the
voice as heard over a large normal
bronchus Lacnnec also nsed the term
“laryngophony” and noted that the
bronchophony over areas in the chest
often resembles, and is nearly as intense
as, laryngophony

Pectordoquy (pectus—breast, 4 loqut
—speak) 15 defined usually as the
sound of spoken words through the chest
wall Laennec first noted this phenom-
enon: “holding the stethoscope below
the nuddle of the right clavicle, T had
the patient speak, his voice seemed to
come out directly from lus chest and
pass completely through the central
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canal of the stethoscope This trans-
mission of the voice took place only i
a space about pn inch square, In mo
other part of the chest could 1 find the
same thing ™

Loennec’s  differentiation  between
bronchophony and pectordoguy 15 not
clear, and much confusion persists re-
gording these two terms. A practical
and workable differentiation 15 to call
the mereased vocal tesonance broncho-
phony, when the sounds are foud and
clear, but the words themselves indis-
ungusshable, pectorloquy when we can
make out the indvidual words distinetly,

The vocal resomance may be tested
by tither speaking of whispering Most
obseriers find wiuspering of greater
value A small area of whispered pec-
totiloquy in a patient with preumosa
may be present before bronchial breath-
e man ha davansed To R
4
icalty the same tmportance as bronchal
breathing, and ali that was said ton-
cerning  the causaton of bronehnal
breathung, holds for b y”
(Edens)

D'Espine’s Sign. “The first signs of
bronchial adenopathy are given ex-
dusively by auscoltation of the voice
and are observed almost always i the
immediate nesghborhoed of the verte-
braf column, between the seventh cervi-
cal vertebra and the first thoracic ver-
tebfa erther 1n the subspimal fossa or
fower m the wnterscapular space They
consist s 2 umbre added 1o the vorce
which one could call whispenng m the
first stage and bronchophony i the
more advanced stage™ {d'Espme).

Diminished Vocal Resonance. Di-
miwahed vooal resomance 15 foynd
under the same patholopieal condinons
as diminished voent fremstus, An ge-
cfusion of a bronchus interfering with
the transmussion of the vorce sounds to
the tung parenchyma, atelectasis, Bmd
o the chest, tickening of the pleura
are r3h<: c;mt COMIMON Causes,

-zophony. “Egophony  resemd
:\Cﬂunloquy m that it also tnmisksbkns[
oud cesonance of the voice benenth
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the stethoscope. Tt is only rarely, how-
ever, that the voice appears 1o enter the
tube of 1he instrument, and & very sel-
dom passes tight along it in the evident
wrane which characterizes perfect pec-
toroquy  The voice is higher pitched
and sharper than the patient’s natural
voice, and has, so to speak, 4 sdvery
tone; 1t produces the illusion that some-
one is speaking in the patient’s chest.
Tt possesses, TOTEOWT, one constant
charactenstic fram which it has seemed
to me suitable to name the phenomenon;
1t is quavering and jerky, like the bleat-
ing of a goat and, as may be judged
from the foregoing description, it is also
similar i timbre to the noite made by
that animal. This characteristic is sub-
ject to only shight vanations, which the
reader may picture to himself exactly
if he calls to mmd the effect produced
by a chip placed between the teeth and
the lips of a person speaking, the sound
of the vowce when trapsmitted through
a cracked reed, or the stammering nasal
tone of a Punch 2nd Judy showman.
This last comparson §s often strictly
accurate, especially in the case of men
with a rather deep voice™ (Laennec).
This phenomenon Laennec named
egophony from ait~—aix = goat, -~ uwrh
—phone = vaice

Egophony is most commonly heard
over moderate-sized pleural effusions,
vsually neac the infersor angle of the
scapula Jt is often heard over the atea
where Skodae resonance is present. It
is accasionally heard over an area of
consolidation in the lungs

The student may imitate egophony
by counting one, two, three, and while
contuing the count, suddenly closing
bath nostnls tightly with the fingers
This change to a marked nasal quality
(popularly and falsely called “talking
through one’s pose™) resembles the
change 1 the vocal resonance when the
stethoscope passes 1o an aren where
egophony is heard.

THE COIN S1GX

This sgn, T‘,‘ed in French “signe du

s o
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amount of fluid in the chest produces
no splashing sound, when the patient is
shaken, unless there is also air present.
Air is necessary to produce a splashing
sound, A bottle full of water can be
shaken violently without the production
of a splashing sound; a bottle half-filled
with water gives a splashing sound
when agitated violently.

This splashing sound is often heard
by the patient when he walks or climbs
stairs. At other times he feels the dis-
placement of the fluid caused by change
in posture. Morgagni described a patient
who “said that when she moved her
chest she felt a splashing within.”

The succussion is best elicited by fol-
lowing the ancient method of Hippoc-
rates, shaking the patient by the shoul-
ders and listening with the ear or stetho-
scope against the chest. The splashing
sound caused by disturbing the level of
fluid is easily heard.

Hippocratic succussion is pathogno-
monic of pneumohydrothorax. One pos-
sible exception may be mentioned. We
have heard a splashing sound on listen-
ing over the chest of a patient with a
diaphragmatic hernia when shaken by
the shoulders Here the succussion was
caused by the presence of air and fluid
in the stomach, which was in the tho-
racic cavity In this patient the history
and particularly the x-ray exammation
cleared up the diagnosis.

FALLING-DROP SOUND

When one listens over a chest which
contains both fluid and air, one occa-
sionally hears a sound like that pro-
duced “by a drop of water which one
Tets fall into a carafe three-quarters
empty” (Laennec). This sound is prob-
ably due, as Laennec suggested, to a
drop of liquid falling into the accumula-
tion of fluid at the bottom of the pleural
cavity. Others have suggested that the
sound is due to rales produced 1n the

collapsed lung.

LUNG-FISTULA SOUND

In patients with hydropneumothorax,
who have a fistula of the lung opening
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below the level of the fluid, respiration
may force bubbles of air out into the
fluid. This produces a characteristic
bubbling or gurgling sound.

This sign is usually heard in hydro-
pneumothorax, but is not pathogno-
monic of this condition. It was observed
by Gerhardt in a patient with an abscess
which developed from a carcinoma of
the esophagus and broke into the
bronchus. He regarded the sign as more
the proof of a bronchial fistula than of
pneumothorax.,

VOCAL RESONANCE

When a normal person speaks or
whispers “one, two, three” or “ninety-
nine,” the voice sounds are heard as a
soft confused murmur. The sound is
loudest over the upper parts of the
lungs, and over the areas where the
trachea and larger bronchi are nearest
the surface of the chest. Its intensity n
various parts of the chest is comparable
with that of the vocal fremius. It is
more marked in thm-chested persons
than in the fat or muscular, more
marked in those with deep voices and
more marked in men than in women.

Increased Voceal Resonance, If there
is an area of consolidatron in the lungs,
the voice sounds are increased over this
area. This phenomenon s known as
bronchophony or pectoriloquy, terms
comed by Laennec.

Bronchophony  (8pbyxos—brogchos
= arr passage, + ¢wri—phone =
vorce) means hterally the sound of the
voice as heard over a large normal
bronchus Laennec also used the term
“laryngophony” and noted that the
bronchophony over areas mn the chest
often resembles, and 1s nearly as intense
as, laryngophony.

Pectoriloquy {pectus—breast, + logu
—speak) 1s defined usually as the
sound of spoken words through the chest
wall Laennec first noted this phenom-
enon- “holding the stethoscope below
the muddle of the right clavicle, I had
the patient speak, his voice seemed to
come out directly from his chest and
pass completely through the central



CHAPTER 8
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PHYSICAL FINDINGS IN
DISEASES OF THE
LUNGS”

AFTER THE DISCUSSION in the two pre-
ceding chapters of the various normal
and aboormal findings 1n the chest, a
bret consideration of the physicat find-
imgs in certam pulmonary deseases will
emphasize the association and correla~
ton of the physical signs 1 these dis~
exses Agam we should b

’

are commonly heard These rales are
variable and may disappear on cough-
ng. In the fater stages of acute bron-
chitis, as the amount of bronchial secre-
tion increases, the predominant type of
rale 15 the small and the large, moist
rale. They are uspally large, loud,
4 e

the
classic statement of Skoda that *the find-
wgs of p and 1l de-

widely the lungs,
not fine or localized at the apex as in

pend never upon the disease itself, but

alasys dpon the changes produced in
the organs ™

ACUTE BRONCHITIS

P In general the resp
e 15 not ncreased, although, when th
feve1 s Wugh, e potiemt may show
tachypnea and, at times, dyspnea.

Palpation, When the bronchutis s
severe, a thoncha) fremitus may be felt,
espeanally on deep mspiration.

Pereussion. In uncomphicated bron-
chitis the percussion note over the chest
1s evenvwhere resonant

Auscultation. In the cady stages of
seute bronchis the breath sounds may
be enfeebled or harsh, and musica$ afes
of the ppiag, sibitant of sonotous ype

24
3

BRONCHIECTASIS

Inspection. Many patients with bron-
chiectasis appear to be in perfect health.
They usually give a history of coughing
up large amounts of sputum on arising
m the mormng, but may have had little
expectoration during the day. The spu-
fm s abundant, gray or grayish-brown,
purulent and semifimnd, and has a fetid
or sweetish, sickening odor., Patients
with marked bronchiectasis of long
standing usually show clubbing of the
fingers (Fig 448). The chest on nspec-
tion may show no abnormalities, al-
though patients with marked unilatera)

i is may show dimii d e

e
spiralory movements on the affected
side.

139
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(sound of brass), is elicited by placing
a large coin on the chest wall and strik-
ing it with another comn, while the ob-
server listens over the back at a point
directly opposite that where the coin is
struck. When the coin is struck over the
normal side of the chest, a rather flat,
clicking, poorly transmtted sound is
heard; but when the test is carried out
over the side of a pneumothorax, the
sound has a striking metallic, ringing
quality. It reminds one of the sound
produced when a pebble is dropped into
a deep well. This coin sign when present
is pathognomonic of pneuntothorax, but
may be absent (Fig. 246).
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16 248 Small area of absolute cardiac dui-
ness in emphysema

commonly prolonged and may be four
times as long as mspiration Expiration
may be harsh and accompanied occas-
wnally by harsh sibilant rales. Ae.
centustion of the second pulmome
sound is commonty present,

INTERSTITIAL EMPHYSEMA
Interstitial emphysema of the lungs
was flest described adequately by Laen-
sec It may be the result of trauma to
the chest, after a blow or laceration of
the fangs, and often after the induction

of therapeute preemothorax It also
OCTUTS after severs narave cme. .o 2

s RNy Binng, and also spontane.
owsly without trauma Or any unusua)
distention of the lungs
Inspection, Nothing distinctive
Palpation. Crepitation of the subey.
{ancous Ussues of the peck
Percussion, Area of cardiac dutness
may be dimmnyshed or replaced by 5
Lympaniic percussion pote
Auscultation, Crunching,
tubbling <oung heatd gver
chronous with systole

BRO\CHIAL ASTIMA

P2tents who are Hietims of bronch;
ial
athma may be subjectively ang objec-

crackling,
eart, syn-
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tively perfectly well except during at-
tacks, An attack lasts from a few min-~
vtes to several hours and presents a
characteristic picture

Inspection. pDuring an attack of asth-
ma the patient is cyanotic, sweats, and
has a feeble pulse and cold extremities
The chest is full and fixed and Sh(?WS
lttle expansion on insprration Tnspira.
tion 15 short, expiration markedly pro-
longed. Coughing is difficult and tight at
first; later it 1s more violent. The sputum
15 thick and tenacious, and consists of
small, round, gelatmous masses of
mucus—the “perles of Laennec.”

Palpation. On palpation a shonchal
fremitus 15 usually felt,

Percussion, The percussion note over
the chest during an attack of dronchial
asthma is usually markedly hyperreso-
aant. The area of lung resonance 15 {n-
creased, the area of absolute cardiac
dulness obliterated Here, on percussion,
the marked distention of the lungs pro-
duces the same signs 2¢ in emphysema,

Auscultation, On auscultation the g
spiration is feeble and poorly heard,
expiration s markedly prolonged and
harsh (Fig, 242), During both inspira-
tion and expiration a large number of
musical rales—sibifant, sonorous angd
whisthing—are heard throughout the
chest. Every variety of musical rale may
be heard simultaneously, These rales are
commonly so loud and numeroys that 5
1S Dot necessary 1o apply the stethoscope
to the chest 1 order 10 bear them, they
€an be heard at some distance from the
patient.

Later during an altack of asthma

IN DISEASES OF THE LUNGS

As the attack

subsides, the rales often
disappear with

starthng rg pidity

PLEURISY
Pleunsy, or Ppleuritis
tion of the pleura w!
fibrmnous eflusion,
serum, to the formay
adhesions 1t s usual
fever of a varying de;
Varieties of this condy

2 s an inflamma.
tich leads 10 a
with or without
ton of pus gr to
ly accompanieq by
21ee. Three climical
tion are Tecognized
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Palpation. Palpation usually discloses
no abnormalities, although at times
thonchi may be felt, When there is a
large bronchiectatic cavity near the sur-
face, an increased vocal fremitus is oc-
casionaily, but rarcly, felt.

Percussion. Most patients with bron-
chiectasis show no abnormalities on
percussion. When marked diatations or
cavities are near the surface of the
lungs, they may give a tympanitic per-
cussion note,

Auscultation. The auscultatory find-
ings in bronchicctasis show great vana-
tions in different patients. Vanations mn
the same patient may be detected, par-
ticularly before and after a paroxysm
of coughing.

Many varieties of rales are commonly
heard, especially at the bases, the moist
g rales predominath Over a
bronc)ﬂmauc\cnvi!y, bronchophony
with cavernous or amphoric breathing
may be heard after coughing. When a
bronchiectatic cavity is filled with exu-
date, the breath sounds over 1t are dis-
tant or absent.

It should be emphasized that a deep-
seated bronchiectasis may show no
physical signs. In many cases the diag-
nosis is certain only after the instilation
of hipiodo} snto the bronchus, this pra-
cedure producing a characteristic pic-
ture n the roentgen plate

EMPHYSEMA

Tuspection. The pattent with empliy-
sema commonly shows a moderate cy-
anosis of the Iips and of the lobes of
the ears, this cyanosis increasing on
shght exertion. The chest on mnspection
shows a marked increase m the antero-
posterior  diameter, which may be
greater than the lateral diameter, so that
the chest, when viewed laterally, has a
barrel shape (Fig. 247). The sternum
and costal cartilages are promment; the
costal angle 15 widened to 90 degrees or
mare. “The appearance is somewhat as
if the chest was in a permanent inspira-
tory position” (Osler). Hoover’s sigh
may be present. The shoulders appear
elevated, the neck shostenced. Small di-

hirhhl

PHYSICAL FINDINGS IN DISCASES

OF THE LUNGS

fated venules may be seen on the shin
along the line of attachment of the dm-
phragm. The apex beat of the heart is
not visible

Respiration 15 shaltow, inspiration
being short and feeble, while exprration
is more prolonged, During inspiration
the chest 15 elevated as one piece. There
is little or no general expansion. The
respiratory movements seem enefgetic
and forceful, but are really feeble and
lacking in force

Palpation. The vocal frenutus is famt,
but 1s usually present As a rufe, the
apex beat cannot be felt.

Percussion, The percussion note is
greatly increased; hyperresonance and,
at times, a drumlike tympanitic note
may be ehcited. Absolute cardiac dul-
ness s absent or greatly reduced in area
(Fig. 248), and the area of relative
cardiac dulness is dimmshed as well.
The area of lung resonance is increased
down to the costal margin, while the
upper himit of hiver Qulness is lowered.

After deep inspiration followed by
forced expiration, percussion over the
bases of the lungs i the back shows
little change m the lower himits of hing

' resonance

Auscultation. On  auscultation  the
breath sounds are feeble. Expiation is
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217). A nght-sided pleural effusion dis-
;ll:;’c)es the ghcm to the left and the car-
diac dulness toward the lle(l axilla; 2
feft-sided pleural effusion increases the
cardiac dulness to the right ‘of the ster-
aum (Fig 250). Ina leil-sn.‘lcd plcural
effusion the dulness extends into that of
the cardiac dulness and percussion of
the left cardiac border may be impos-

sible
Auscultation. Faly in the disease 2
frction fub may be heard, which, how-
ever, soon disappears. The breath sounds
e Armmiched or absent over the u‘{ea
. €
effusion ADUVE Wi are= ¢
breath sounds are usually harsh, Joud,
often tubular 1 character, and may be
accompanied by moust, bubbling rales.
in a left-sided pleural effuston the 1n-
flammatory process may extend to the
penicardium, producing 2 pleuropericat-
dual friction rub heard with each heart

beat
The voca! hed or

Fic 249. Empyema necessitatis. pandage
shows sie of attempted thoracentesis

phenomenon, usually a pulsating em-
pyema and commonly a pulsating em-
pyema necessitalis 1n this condition the
cardiac 1mpulse is transmutted through
the effusion.

nterlobar empyema can usually be
diagnosed only by the roentgen ray.

1 h d

1 15

absent over the effusion The whispered
voice may be sntensified—bronchophony
_and the voice often has a curious
nasal twang, the egophony of Laennec,
especnally just above the level of the
effusion The voice sounds may be better
transmitted  through a  serous than
\hrough a purulent flud. Baccellis” state-
ment, that whispered sounds are not
transmitted through a purulent flud, is
dieputed by most authorities

The differentiation between a serous,
\crofibrnous and purulent effusion 15
best made with the exploratory needle.

Chronic empyema 15 frequently ac-
compamied by an seregular p

Hy ue to cardac disease,
renal disease or other causes presents
the same physical findings in the chest
as those of pleunssy with effusion, since
the physical conditions are sdentical, In

. - e

[} - )
severe dyspnea, edema of the fect and
legs, ascites and an enlarged tender lver

as well as other evidence of cardiac
disease

Thickened Pleura

. Chronic pleunsy, or thickened pleura,
ly of ! i

of the septic type, marked anemia and 2
progressne loss of weight The pus may

Pr y 7 by p

of a bronchus when the pus is expec-
torated. and by petforation of the chest
wall.—emprema necessitans (Fig 249).
Empyema most commonly follows lobar
pneumonin 1t 15 seen, however, as a
complication of app y
abscess and of p

is ongin, and
not infrequently 1s the result of a sero-
fibrnous or purulent pleural exudate
which has not been removed. The phys-
1cal findings are fairly characteristic.
Inspection. The chest often shows re-
traction on the affected side. Litten’s

sign 1s absent on the side of the thick-
ened pleura.
Palpati

penrenal

The vocal fremitus is di-

¥
Pulsaung pleunsy 15 a remarkable

hed or absent over the affected
sude
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Acute Fibrivous Pleurisy;
Pleuritis Sicca

Most cases of acute fibrinous pleurisy
are of tuberculous origin. Acute fibrinous
pleurisy may occur, however, in influ-
cnza, lobar pneumonia or rheumatic
fever, or may result from a general
infection or appear as an extension from
disease in some neighboring organ,

Inspection. The patient often shows
signs of distress and lies on the affected
side. The respiratory rate is increased
and the movements of the chest are
markedly diminished over the side of
the mvolvement. The patient has a
shallow cough which does not bring up
any sputum

Palpation, Palpation olten reveals
nothing, but may confirm the lessened
expansion of the chest on the affected
side. At times a pleural fricion may be
felt. The vocal fremitus shows no
change.

A

LYoes .

On 1 the
breath sounds are not so well heard
over the affected side, probably because
of the diminished resprratory move-
ments Over the area of pleuritis a
friction sub s heard, which vanes
greatly m intensity It ts fouder on in-
spiration and may be heard only on
inspiration, but at times is audible dur-
ing expiration as well. It is mntensificd
when the patent takes a deep breath as
well as often by pressure on the bell of
the stethoscope. At umes it is loud,
creaking and rough. Fme crackling rales
may also be heard with deep inspiration.

Pleurisy with Effusion;
Pleuritis Exudatica

The exudate may be serous, plenrits
serasq; serofibrinous, pleuris  serofi-
brinosa, or purulent, pleurius purulenta,
empyema. The physic‘nl findings arc es~
sentially T

Inspec
on the a
expansion of the normal lung. If the
amount of the effusion is Jarge, he may
be more comfortable in the sitting pos-
ture, and may show marked dyspnea.

PHYSICAL FINDINGS IN DISEASLS OF THE LUNGS

The movenients of the chest during
respiration arc diminished on the af-
fected side, and in large effusions the
affected side appears much fuller than
the normal one and the intercostal spaces
may actuaily bulge instead of being de-
pressed. When the effusion is on the
right side, the cardiac impulse may be
displaced beyond the left mammillary
Jine even into the lelt axilla; when the
effusion is on the left side, the cardiae
impulse may disappear under the ster-
num or even appear to the right of the
sternum,

Palpation. Palpation first confirms the
observations made on inspection: de-
creased mobility with bulzing of the
intercostal spaces on the affected side
and displacement of the cardiac impulse
The vocal fremitus is absent or mark-
edly diminished over the effusion.

Percussion. In small effusions and 1n
early stages of any pleural effusion the
percussion note may be unchanged. As
more fluid accumulates, the percussion
note becomes less and less resonant, and
finally becomes dull (Fig. 207). This
dulness has a pecultar flat, wooden
quakity, and the resistance to the percus-
sing finger 1s marked, partcularly on
direct percussion. The “feel” on percus-
ston and the note obtamed arc different
from tire dulness obtained m consohda~
tion of the lung

Abave the fluid the percussion note
may have a definitely tympamtic quality
—~—Skodaic resonance (Fig 225). When
the patient is in the ceect position, the
upper hine of dulness Kot horizontal,
but is higher in the back than in front
At the base of the normal lung on the
back there 1s usually a triangular area
of dulness—Grocco’s sign (Fig. 226)
When the effusion 1s moderate, shifting
dulness may be demonstrated by marh-
ing out the upper level of the dulness,
first in the sitting and then in the recun-
bent posture.

When the effusion is on the right side,
the dulness extends into and cannot be
demarcated from the liver dulness; when
the efusion is on the left, Traube's semi-
lunar space may be obliterated (Fig.



PHYSICAL FINDINGS

extent as to give no physical. findings
Lobar pneumonia, pleural effusion, pneu-
mothorax and obstruction of 2 bronchus
are the usual causes of collapse of t'he
lung. Massnve collapse or acute massive
pulmonary atelectasis of the Iung is a
condition of much interest and tn the
great majonity of cases follows a surgieal
operation

MASSIVE COLLAPSE OF THE LUNG

Inspection. The signs of massive col-
fapse usually appear suddenly. The pa-
tient looks anxious, the resprratory rate
15 increased, there is severe dyspnea,
cyanosis, prostration, and often pam m
the Jower part of the thorax, The chest
on the affected side Jooks flat, the nter-
costal spaces narrowed and depressed,
the respiratory movements are markedly
diminished, while there 1s increased ex-
pansion over the normal side ‘The
trachea 15 deviated and the pomnt of
maximal impulse displaced toward the
affected side.

Palpation The vocal fremutus 1s usu-
ally decreased or absent over the affected
sde.

Percussion, Percussion shows that the

heart is displaced toward the affected
stde Thic s tha camnt s o 4 o .

entirely disappear The percussion note
over the affected lung 15 usually dull,
but occasionally 15 tympanitic
Auscultation. The breath sounds are
usually harsh, tubular 1n quality and
distant Rales may or may not be
present
The collapse of the lung is most fre-
qQuently confused with postoperative
lobar pneumonsa 1n doubtful cases the
demonstration of displacement of the
heart toward 1he affected side 15 con-

clusnve evidence of fassive pulmonary
collapse

suddenly and then disappear within a
few hours Iy commonly disappears ina
week or ten days. Occasionally in
massne collapse, there isa pcrsi;lem
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4, .
Fic 251 Atelectasis of left lung

atelectasis and the chest may become
unusually flat and depressed on the
affected side (Fig 251), Massive col-
lapse of the lungs is frequently seen m
bronchiogenic carcinoma.

LOBAR PNEUMONIA

The onset of this disease 15 usually
sudden, often accompamed by a chill
A

1s mereased 'Lhe patient's nostrils dilate
with inspiration and contract with ex-
piration The patient often gives a_grunt
with each expiration Cyanosis of the
tp of the nose, ears and fingertips s
commonly present, and 1 severe cases
there may be marked cyanosis of the
face. In some Dbatients, however, the
face may be flushed, Coughing 15 usu-
ally present. It may be severe and as-
soctated with sharp pain in the affected
side The sputum at firsy is mucoid, but
fater becomes bright red and then Tusty
brown—the classic “rusty sputum” of

P
are decreased on the a
increased on
fected side off
than tha «_

y It
fected side and
the normal side The af-
tex"l Ipkas targer and fuller

i
ex
be i wiell seen. Mensuration of
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LerT PLEURAL EFFUSION
HEART PUSHED 70 RIGHT

RIGHT PLEURAL EFFUSION
HEART PUSHED To LEFT
Fic 250 Effect of pleural effusion on cardiac
dulness,

Percussion. The percussion note is
dull or flat on the side of the thickened
pleura. The heart may be pulled toward
the affected side.

Auscultation. The breath sounds are
markedly dimimished on the side of the
chronic pleurisy. Occasionally a creak-
ing, leathery friction rub is heard on
auscultation.

The signs of a thickened pleura closely
simulate thosce of pleural effusion. The
heart, however, may be pulled toward
the involved side mn pleural thickening.
This cannot, however, always be satis-
factorily demonstrated by percussion
Shifting dulness, 1f present, decides the
diagnosis 1n favor of pleural eflusion.
Aspiration of the chest may be necessary
for diagnosis. The roentgen ray usually
permits differentiation between the two
conditions

PNEUMOTHORAX

Pneumothorax may follow a wound
in the chest, may appear spontan;ously,
especially in tuberculosis following the
rupture of an air vesicle or bronchiole,
or may supervene as a complication of
pneumonia and of empyema. In most
patients an effusion in the chest occurs
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later, so that we have a hydropneumo-
thorax,

Inspccﬁon. In acute spontancous
pneumothorax or pneumothorax follow-
ing perforation of the chest wall, the
patient shows marked dyspnea, extreme
cyanosis, a feeble, rapid heart action
and a falf in blood pressure. In other
instances the onset may be so insidious
that the patient is not aware of the con-
dition until hydropneumothorax has de-
veloped and he hears splashing within
his chest,

The appearance of the chest is striking
on the side of the pneumothorax, the
chest being immotule and the normal
intercostal depressions having been ob-
Iiterated. The cardiac impulse is dis-
placed to the left in a right pneumo-
thorax and to the right in a left pneu-
mothorax.

Palpation. The vocal fremitus is di-
minished or abolished over the affected
side.

Percussion. The percussion note over
the affected side is usually hyperresonant
or tympamtic Sometimes, however, it is
Hull, and mustakes in diagnosis have fre-
quently been made on the erroneous

ption that the p ion note in
pneumothorax is always hyperresonant.

At the base of the lung on the side of
the pneumothorax, the percussion note
1s dull when flurd is present

Auscultation. The breath sounds are
markedly diminished or absent on the
affected side and exaggerated on the
normal side At the end of mnspiration a
metallic tinkling sound is often heard.
The breath sounds may be amphoric,
and, if an open fistula 1s present, a
gurghng sound—the “water-whistle mur-
mur”—may be heard

In many patents the “coin sound” is
obtained over the pneumothorax (Fig.
246), and, when fluid 1s present, the
“Hippocratic succussion” may be heard
on shaking the patient (Fig. 245).

PULMONARY ATELECTASIS

Small arcas of pulmonary atelectasis
may occur in several pulmonary dzf-
eases, the areas often being so limited in
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apices. Unless this difference is marked,
percussion of the apices to detect the
changes in resomance i early tuber-
culosis 15 usually of Ittle value A re-
traction of the isthmus of Kronig (p.
113) on one side may, however, point
out immediately the presence and loca-
tion of an early tuberculous lesion.
Auscultation. One of the earliest
changes 1 normal ion is the
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pression that rales are about to bg
heard, but as a matter of fact are not.

In early tuberculosis, rales are not
heard during ordinary quiet respira-
tion. After deep inspiration, however,
dry crackling rales may be heard above
and below the clavicle and above the
spine of the scapula on the side -
volved. These rales can often be
d d by having the patient
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appearance  of granular  breathing
Granufar breathing is 2 rough “splut-
tering” type of respiration, charactenstic
when heard, but difficult to describe.
As Landis remarks, “One gets the 1m-

2RONCS 15Tary
[pre

oMY 1 ——
e
L=
.

Fia 254 Kréinigs isthmus

cough”after a deep expration. If the

“dry cracklng rales are Timited to one
apex and do not disappear after deep
breathing and coughing, there is strong
evidence for the existence of early
pulmonary tuberculosis.

Second Stage, or Moderately
Advanced, Tuberculosis

In this stage the loss of weight is
more obvious, temperature elevations
more marked and anemia quite notice-
able, in spite of the flushed cheeks
which may be present The cough 18
more constant and now productive,

Inspection The clavicle on  the
affected side is promment and the supra-
clavieular and mfraclavicutar fossae are
deep The diminished expansion on the
af.Tec(ed side is obvious, ¥n testing for
Litten’s sign, there may be a lessened
excursion of the diaphragm on the side
which contains the more  advanced
changes

I.’alpation. The vocal fremituys may
be increased on the affected side.

Percussion., The impaired resonance
over the affected apex is now quite

other apex 15 mvolved,

in expansion
imolved,

A pleura) friction rub
X m
Medium-sizeq rales are heard, the Tesult
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the mournful proofs that the case is
one of acute pneumonic phthisis.” This
mournful experience can usually be
avoided by an early and careful ex-
amination of the patient's sputum, v

Chronic Pulmonary Tuberculosis

The older writers commonly called
this disease consumption or, when they
preferred a foreign or more scientific
sounding term, phtlisis, which is simply
a derivation of thé Greek word for con-
symption. Yer they fréquently stressed
the inadequacy of these terms, smce
many of their patients showed no
wasting, but were on the contrary well
nourished as the patient shown in Figure
252, The term ruberculous phthisis,
mtroduced by Bayle, and its subsequent
alteration to tuberculosis, not only
avoided this ditemma, but was more
accurate, since it referred to tubercles,
the essential pathologic lesion in the
disease.

Laennec’s epochal work on tuber-
culosis considered mainly tuberculosis
in its more advanced stages, Fournet,
his contemporary and successor, wrote
the first book on the early diagnosis of
tuberculosis. “His attempts to connect
the various early changes in the physical

Fio. 252, Healthy-looking, somewhat obese
young woman found on exammation to
have advanced pulmonary tuberculosis with
cavitation.
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signs with the different stages of the
early disease ore,” a5 Skoda said, “com-
pletely theoretical. But he did yeoman
service” (Lawrason Brown). Skoda's
book pointed out that pulmonary tuber-
culosis may be diagnosed in ts first
stages.

First Stage or Minimal Tuberculosis

The symptoms in the early stages of
pulmonary tuberculosis may be of great
assistance in the diagnosis, A gradual
loss of weight, a slight, annoying, un-
productive but continuous cough, an
evening nse in temperature, are all
suspicious symptoms. The history of a
former attack of pleurisy is significant.
Hemoptysis may appear in the eardy
stages.

Inspection. The majority of patients
in the early stages of tuberculosis show
normal-looking chests. A very early
physical sign is drooping of the
shoulder and deficient expansion of the
chest over the apex on the affected side,

The typical tuberculous chest, which
is often scen, is long and nasrow, the
intercostal spaces are wide, the ribs are
more vertically placed than normal, and
the costal angle is narrow. “Scapulee,
having the appearance of wings” were
noted by Hippocrates (Fig. 233).

Palpation. The value of palpation in
this stage is not great. The tactile
fremitus shows little or no difference on
the two sides. There may be, however,
a rigidity of the muscles over the
affected area, as pointed ont by Fot-
tenger. One of the greatest values of
palpation is to confirm the dxﬂer;nc‘e
In expansion on the two sides, This is
easily determined by watching for the
difference in movement during respira-
tion of fwo hands placed on either side
of the chest.

Percussion. Theoretically,  there
should be and is a difference in the
resonance in comparing the aflected side
of the chest with the normal side. In
practice, however, this difference may
be difficult to determine, since resonance
is a relative term and there is normally
a difference in the fesanance at the two
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pule Clubbing of the fingers may be
resent.
i Palpation. The voesl fremims may
be tncreased or dyminished over the
sffected side. X
Fescussion. The  percussion  nole
Shows mpairment over the affscted side,
\ncreased sesomamce over the notmal
side
Auscultation. The breath sounds are
Ssmimishied 10 itensity aver the fibrotic
twng Fine crackling rales may be heard,
or they may be absent.

CARCINOMA OF THE LUNGS
Carcinoma of the lung, formerly con-
adered a rare disease, is nOW recogs
nized with incressing frequency. Car~
cnoma almost invanably arises from
the bronchs and extends by disect in~
vasion of the surrpunding tissues, or by
metastases, to moye distant parts of the
fungs or to other organs. This disease
fy mistaken for p y
lung abscess or brog-

1 freqy
tubercalosss,
vieetasss
The physical signs atc vaned and
by no means pathognomome The pa-
temt not nfreguemtly ties from me-
@stases 1o other organs before any ab-
normal physical sighs n the chest have
become evident Occasionally a patient
s operated upon {or 2 bram tumor and
the disgnoss estabinhed by study of
sections from the cerebral metastass
The frequency of cerebral metastases
carcinoma of the luags has long been
recopntzed Bagle, w1810, descnbed a
pauent ™ a state bordenng on sdiocy,”
wha showed at autopsy cancer of the
tung with metastasts to the bran When
the carunoma extends 10 the surface of
the lung. we find ipcreased  voest
fremates, umparred resonance, harsh or
wbutas breathing and rales—ihe classic
wgns of consobdavion, whether due 10
twbercalings, lobar Preumoniy of car-
wnoms Usequently carcmoma of the
tungs Laures abattuction of the ‘bronchus,
produang atelectase, shich shows cha(:
aderstic phyacat Sadigs—impured
resonance,  dimunished mensty  of
rreath sounds and duplacement of the
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heart and trachea toward the affected
i

) déz\rcmoma of the lung should be
suspected in patients oOver fifty years
of age who have considerable expectora-
tion, which 1s at times bloody,.who show
varying but definite pathologic findngs
in different areas of the lumg, and @
whom pulmonary tuberculosis can be
excluded. The history of a gradua),
insidious onset s the rule. The dragoosis
can be established only by the roentgen
ray, by bronchoscopic examination 0t
by identification of tumor cells in the
sputum The clinical history with char-
actenstic roentgen ray findings may suf-
fice for the diagnows. If we defer diag-
nosis until definite abnormal physical
findings are present, it is olten too Tate
for effective surgical treatment.

ABSCESS OF THE LUNCS

Abscess of the lung may be a com-
phcation of bronchopneumonia and of
bronchiectasts. 1t also commonly follows
mspiration of microorganisms from the
‘buccal cavity after tonsillectomy or ex-
tracuon of teeth ‘The aspirauon of
foreign bodies, such as pins, beans and
peanuts, mto the bronchi 15 2aso a fre-
quent couse, snce Yhey are seldom
stepsle

The onset of abscess of the lung is
usuzlly acute, with 2 chill and rapidiy
using fever. Copous purnlent sputem
soant appears and with w a distressing
paraxysmat cough Ta chronic cases the
acute symptoms subside, but the cough
and expectoration continue as well as
an wrregular temperature

The physical findings in the eatly
stages of [ufig abscess may be shight, ot
pathologie  changes may be entrefy
lackimg, since the abscess is commonty

2ep-seated Impairment of the percus-
s10n note and fine rales may be present
In chromic cases the signs of extensive
sfiltratian or of consolidahon may be
present, with ympairment of the percus-
ston Note and numerous fine or bubhling
mowst rales. At this stage the physical
signs closely resemdle those of advanced
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of an accompanying bronchitis and
cascation, The rales may be numerous
or sparse. The more numerous the rales,
the more extensive are the areas of
softening, and as a rule this means a
more serious Prognosis.

Third Stage, or Advanced,
Tuberculosis

The diagnosis of advanced pulmonary
tuberculosis is often possible almost
at a glance. It is, however, often very
difficult to determine the exact extent
of the pulmonary lesion because of the
varied pathologic changes which have
taken place.

Inspection. A patient in this stage of
pulmonary tuberculosis presents the
classic  pictute of emaciation and
wasling, from which 1t received the
name of consumption or phthisis. The
cheeks are flushed, the flushing being
often more marked on the side of the
more advanced lesions and occurring
particularly with the elevation n tem-
perature, The fingernails may be curved
over the tips of the fingers, and clubbed
fingers are seen in approximately one-
fifth of the cases. Both apices show
retraction, and the chest may be
flattened The heart may be pulled over
toward the affected side, a dislocation
which is obvious on looking for the
pont of maximal impulse.

Palpation, Jf there is a cavity at the
apex, the vocal fremitus will be in-
creased 1n this area. The degree and
location of the increased vocal fremitus
depend upon the degree and location of
the infiltration beneath, Rhonchi may
be palpated.

Percussion. Over areas of cavitation
the percussion note will be tympanitic
and high-pitched, and may have an
amphoric character. Cracked-pot reso-
nance may be elicited. In areas near the
cavity where the lung is heavily in-
filtrated, the percussion notc is dull As
one passes on to the more healthy lung
areas, the percussion note may be hyper-
sesonant as the result of compensatory
emphysema,
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Flatness may result from a large area
of consolidation or from a complicating
pleural effusion. With consolidation, the
vocal fremitus 1s increased, while rales
and bronchial breathing are heard. In
pleural effusion the characteristic ab-
sence or diminution of the vocal fremitus
and breath sounds is noted. Pleural
effusion is sometimes mistaken for ad-
vanced pulmonary taberculosis.

Auscultation. The most distinctive
lesion of the third stage of pulmonary
tuberculosis is cavitation, which shows
the characteristic cavernous or amphoric
breathing, exaggeration of the whispered
and spoken voice and rales, the latter
being coarse and bubbling or having a
metallic quality. If the cavities are dry,
rales may be absent, The auscultatory
findings over the other areas of the
lung depend upon the degree of in-
volvement Rales are usually widely
diffused, and over areas of infiltration
bronchovestcular or bronchial breathing
may be heard,

Pulmonary Fibrosis

Pulmonary fibrosis has also been
called chronic pneumonia, interstitial
pneumonia, cirrhosis of the lung and
fibroid phthisis Fibroid tuberculosis is
a distinct form due to infection with the
tubercle bacillus The physical findings
are similar in all cases of pulmonary
fibrosis, regardiess of the etiology, since
the underlying pathologic changes are
identical.

Pulmonary fibrosis 1s essentially 2
chronic disease. The patients usually
give a history of chromic cough with
some expectoration, dyspnea on exer-
tion and occasional attacks of hemop-

tysis.
Inspection. The affected side 1S
usually shrunken, often motionless.

There is often a marked scoliosss, the
angle being away from the aflected side.
Latten’s syan 15 absent on the affected
side, but present on the normal side
Displacement of the heart towards the
affected side may be apparent from llhc
location of the point of maximal im-
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tenacious Rhonchi are felt over the
chest on palpation. Percussion usually
shows a hypesresonant note. On auscul-
tation, rales of all fypes are heard oves
the chesy, those of the musical variety
bemg most Aumerous. ‘These rales are
often heard at some distance from the
patient. )

Pleurisy. Acute fibrmous pleutisy has
28 1ts chasacteristic feature diminuuon of
respratory movement ovet the '\mo\v.ed
ade and a foction tub. Pleutisy with
effusion shows a dmmnished vocal
fremitus, percussion note from dull to
flat, breath sounds duminished or absent,
over the involved area. Skodaic seso-
nance 15 often heard above the fuid
tevet, and on auscultation egophony is
heard in the same location, Percussion
shows that the heart js pushed away
from the side of the effusion, and
Girooco's treangular area of dulness may
bt demonsiraied over the bagk.

A thickened pleura shows contraction
of the chest on the involved srde with
dimnution of the respiratory move-
ments The percussion note 1s dull or
flat over the thickened pleura. Pereus-
wan of the heart shows « to be drawn
toward the affected side The breath
sounds are usually dimiished over the
tickened plevra Occastonally a frie-
Yiop ryb 1s heard

Preumothoray, The chest on the af-
fected wide s cnmabule, the intercostal
depressions are obliserated, and percus-
sion usually shoss a byt or
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of pespiratory ots on
the affected side. The vocal fremitus is
usually decreased, The percusston note
on the affected side is usually dull. Pc'r-
cussion of the heart shows it to be dis-
placed toward the affected side, the
reverse of pricumothorax. !
Lobar Pneumonia. Lobat preumonia
generally hias  (horacteristicatly sudden
onset. Dysprea, cyanous and cough ap-
pear early. Inspection shows the respira-
tory movements to be decreased ov%r
the affected side. The vocal fremitus is
greatly increased over the involved area,
where percussion shaws a dull or Hat
note. Auscultation in the early stage
shows diminution or suppression of the
breath sounds, After consolidation the
breath sounds are harsh and have a
charactenstic tubular character.
Bronchopneumonia. The  signs  of
bronchopneumonia in the early stages

an those of acute bronch
Av shn A -

R———
differentiate by physical examination
alone between bronchopneumonia and
fobar prevumonia.

Chronic  Pulmanary Tubereulasis.
The findings 1 chronjc pulmonary tu-
berculosis vary with the degree of lung
involvement. In the early stages the
signs may be shght indeed. Persistent
fine, moist ales at the apex are sigmfi-
cant In advanced tuberculosss with ex-

wmpanitie note Oceasionatly, however,
the pertussion note 15 8o} Py

tensive hidations, the physical find-
ings are those of consolidation due to

of cardiac dulness shows the heart o be
pushed away from the <ide of the poeu-
mothorat On suscultation the breath
<ounds are matkedly diminished over the
affected side and exaggerated on the
rormal side The “com sound™ 15 cor-
::only lgrtzﬂ\t. and 1w hydropatumo-
orax the “H); ion”
hora the PPOCtatic suecussion” may
Pulmonary  Adedeetacis. Putmonary
atefectasts 15 chimeatly most important
a3 maswse collapse af the tung. Tn
this condition the pansens shaws severe
dyspnea, cyanoss, prostration,  and

any cdu d vocal fremitys,
dalpess on percussion, and harsh or
tubular breathing

When cavitation is present, we may
oblmp cracked-pot resonance or am-
photic resonance on percussion and on

avscultation hear amphoric breathing
over the cavity.

Carcinoma of the Lungs. Carcinoma
of the lungs shows no pathognomonie
findings. When consohdatian 15 present,
we see the classic findings of incr:ased’
vocal tremitys, impaired resonance, and
Whbutar breathing. When the (umo,r ob-
structs the bronchus, we bave the phys-
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pulmonary tuberculosis, a disease with
which it is commonly confused. Clubbing
of the fingers is frequently seen in
chronic Jung abscess.

The diagnosis of lung abscess may be
suspected from the history and physical
findings, but is usually established by
roentgen rays. The history, together
with the age of the patient, helps dif-
ferentiate it from carciroma of the
lungs, while an examination of the
sputum differentiates it from pulmonary
tuberculosis,

INFARCTION OF THE LUNGS

Infarction of the lung is due to an
occlusion of the pulmonary artery, ot
its branches, by an embolus or throm-
bus. Thrombi may arise in one of the
systemic veins, in the rght auricle, in
the right ventricle or in the pulmonary
artery itself, and, becoming dislodged,
produce pulmonary embolism. Pulmo-
nary embolism may occur in chronic
heart disease, in typhoid fever and
occasionally as a tragic sequel to ab-
dommal operations and to childbirth.
The thrombosis of any systemic vein
may lead to pulmonary embolism.

Small infarctions may give rise to no
symptoms, infarctions of moderate size
cause pleuntic pamn, dyspnea, cyanosis,
cough and bloody expectoration; while
large ! duce

& s Y E
sudden death The physical findings in
infarction of the lung are not charac-
teristic. If the infarcted area 1s near the
penphery of the lung, there may be
some imparment of percussion note
on percussion, and on auscultation a
friction rub, crackling rales and en-
feeblement of the breath sounds.

EDEMA OF THE LUNGS

Edema of the lungs is common in
congestive heart failure with failing
compensation, in fobar pneumonia and
in the late stages of chronic nephritis.
Acute edema of the lungs usually ap-
pears quickly in pulmonary inia;ctnons
of moderate or large size, and it may
alsa appear rapidly, with little or no
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warning, in cardiac disease, especially
in mitral stenosis, in chronic nephritis,
in hypertensive cardiovascular disease
and ionally following thor is,
when an excessive amount of fluid is
withdrawn.

In acute edema of the lungs the onset
is sudden and the patient becomes
cyanotic and dyspneic. The skin is cold
and sweaty, and a severe cough ap-
pears. The expectoration is watery,
frothy and foamy, and may later be
blood-tinged. The percussion note may
be impaired, angd, on ltation, nu-
merous rales are heard all over the chest;
fine moist rales early in the attack,
course bubbling rales fater. The respira-
tion is often so noisy and rattling that
the rales can be heard at some distance
from the patient. The rales are com-
monly more numerous on the right side
and a right-sided pleural effusion is
commoner than a left.

SUMMARY

The following findings are the out-
standing physical signs in the diseases
of the Tungs we have just considered.

Acute Bronchitis. Early in the disease
musical rales are heard, later small and
large moust rales There is a purulent
expectoration. The patient’s temperature
1s seldom markedly elevated.

Bronchicetasis. Patients usually give
a history of expectorating farge amounts
of purulent, fetid sputum, paniculnﬂy
on arising in the morning. Clubbed
fingers are common. As a rule, there 15
no dulness over the chest on percussion.
Numerous moist bubbling rales are
present,

Emphysema, The patient commonly
shows dyspnea, some cyanosis, deep
chest of the so-called “barrel” shape,
and shallow respiration The percussion
note over the lungs is hyperresonant,
and the area of cardiac dulness 1s re-
duced. Auscultation reveals  nothing
pathognomonic.

Bronchial Asthma. Attacks are par-
oxysmal, accompanied by great dyspne:
and a wheezing cough which at first i3
very tight. The sputum is thick and
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cision which Laennec, even with his
great shilt m evamining the chest, could
not attan.

Carcinoma of the Lung, A neoplasm
m the pulmonary tissue often casts a
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Fishberg, Maurces Pulmonary Tuberculosss.
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C. Surgical Diseases of the Chest, Phila-
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‘Hamman, Lou:s The diagnasts of pulmonary
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clear shadow 1n the often
aflowing 2 postive diagnosis when the
hastory and physical findings at most
prermit a tentative one. Areas of atelec-
tasys supeniening on carcinoma are
eastly recognized,

Abscess of the lung and infarction of
the lung produce areas of consolidation
ar wfiltration which cast clearly recog-
atzable shadows
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ical findings of atelectasis with impaired
resonance, diminished intensity of the
breath sounds and the mediastinal shift
toward the side of the lesion,

Abscess of the Lung, Abscess of the
Ilung may be suspected from the history.
Copious, purulent sputum and a persist-
ent cough are suggestive. The most
common physical findings are impair-
ment of the percussion note and fine or
bubbling moist rales. In many patients
the abscess is so deep that it produces
few or no changes in the physical
findings.

Infarction of the Lung. Pulmonary
embolism and infarction of the lung are
dramatic causes of sudden death Smaller
infarctions produce dysprea, cyanosis
and bloody expectoration. Such patients
may show impairment of the percussion
note over the infarcted area, friction rub
and crackling rales.

Edema of the Lungs. The most
marked findings in edema of the lungs
are cyanosis, dyspnea and frothy ex-
pectoration. On auscultation bubbling
rales are heard throughout the chest,
these rales often bemg heard at some
dustance from the patient.

ROENTGEN RAY IN DIAGNOSIS OF
PULMONARY DISEASE

The use of the roentgén ray in the
diagnosis of pulmonary disease has not
only arded enormously 1n the accuracy
of our diagnosis, but has influenced pro-
foundly our concepts of the ongin and
development of many pathologic lestons
in the lungs. While this subject is a
specialty in itself, a few references to
uts contributions will be made.

Brouchiectasis. In bronchiectasis the
{ungs may show evidence of generalized
fibrosts at the bases. After injection of
Wipiodol or iodized oil into the bronchi,
the walls of the latter are clearly shown
with their iregular surfaces, bulblike
dilatations and general coarseness in
outline as compared with the smooth
surface of normal bronchi with their
feathery outlines. Such a soentgen pic-
ture 1n bronchiectasis usuall){ permits the
is without equi tion

u.D
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Pleurisy. Acute fibrinous pleurisy
may show some cloudiness over the
affected area. In pleurisy with effusion
the effusion is shown as a dense shadow
which changes in intensity with change
of the patient’s position. The upper level
of the fluid is usually sharply delineated.
In large effusions displacement of the
eart toward the normal side is obvions.

Pneumothorax. The chest on the af-
fected side shows an absence of the
normal lung markings. The outlines of
the collapsed lung are clearly seen. The
displacement of the heart toward the
normal side is clearly seen When there
is an accompanying hydrothorax, the
fluid is seen to splash on shaking the
patient.

Pulmonary Atelectasis, In this con-
dition the collapsed lung is seen as 2
dense shadow. The drawing over the
heart toward the collapsed lung is usu-
ally apparent.

Lobar Pneumonia. The areas of con-
solidation are clearly seen as dense
shadows Such areas of consolidation
are often visible in the roentgen plae
when they are too deeply situated to
gwve clear physical signs Many unsus-
pected areas of consolidation are re-
vealed only by the roentgen ray Simi-
larly small areas of consolidation in
bronchopneumonta are diagnosed only
by the roentgen ray.

Chironic  Pulmonary Tuberculosis.
The phystcian of today would enjoy
the reactions of Bayle, Fournel and
Laennec if they could but see the great
advances and refinements n the dag-
nosts of pulmonary tuberculosis which
the roentgen ray has achieved. Miliary
tuberculosis 15 diagnosed by the pres-
ence of numerous minute shadows in the
lung parenchyma, whereas Bayle diag-
nosed the condition at autopsy. Incipient
tuberculosis is seen n the small but
clearly defined mnfiltration at the apex,
while Fournet faced a skephical profes-
sion who doubted his abulity to diagnose
early tuberculosis. The arcas of infiltra-
tion, consolidation and cavitation ar¢
shown in roentgen plates with the clanty
almost of dragrammatic drawings, a pre-
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cikion which Laennec, even with his
erest s5¥1 in evamining the chest, could
tot atain.

Carciz of the Lamz. A peepl

m the polmonary thsue often casts 2
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Fihberg. Maurice: Pulmovary Tobereulosts.
24 ed. Philadelphua, Lea & Febiger, 1919,
Graham, E. A. Sweger, 1. J. and Ballon, H.

€. Sargical Discases of the Crest. Phila
delpbia, Lea & Febiger, 1935,
R:xrnm.‘;x._!.@u: The dizgnosts of polmoeary

clzar shadaw i the fselees oftan
2llowing 2 positive diagrosts when the
tstory and physicl fndinss at most
permit a tanmative ope. Arsas of arelae-
tisrs supenvening on corcitoma are
exsily recogmized.

Abscess of the himg and infarction of
the hmy groduce aress of consolidation
or efratien which cast cleardy recog-
czble shadows.
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CHAPTER 9

INSPECTION, PALPATION AND
PERCUSSION OF THE
HEART

IN BEGINNING OUR EXAMINATION of the
heart, 1t is helpful to keep in mind the
gross anatomy of the normal heart and
the manner m which it s projected
against the chest wall (Fig 255). The
right ventricle occupies the largest area,

Fi6, 255. Topographical anatomy of the heart
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the right auricle a smaller area, and the
left ventricle a relatively thin strip. In
cardiac disease these relationships may
be profoundly altered.

INSPECTION

On 1nspection of the heart we look
figst for the pownt of maxunal unpulse
(P.M.1.), which 1s often mcorrectly
called the apex beat This thrust of the
heart was first carefully studied by
William Harvey, who wrote in his De
Motte Cordis: “The heart 1s lifted, and
nises up to the apex, so that it strikes
the chest at that moment and the beat
may be felt on the outside ” The im-
pulse that we sec and feel on the normal
chest wall 15 the impulse, not of the

/Japex, but that of the left ventricle proxi-
mal to the apex. The apex aself is
covered by the lung, and 1s usually 0.5
cm. to the left of the point of maximum
smpulse  The correctness of this state-
ment has becn repeatedly proved by
percussion and by the roentgen ray. The
importance of this observation is ob-
vious. The point of maximum impulse
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does pot represent the extreme left
border of the heart as the apex does.

The apex of the heart docs not move
appreciably up or down during systole.
The transverse diameter shoriens Wore
than the longitudimal diometer. As
Hurschfelder has shown, the movements
of the heart dunog systole push the apex
of the heart against the chest wall, while
the anterior and right wall of the beart
move inward toward the septum (Fig.
256). Thus, during systole, we have a
protrusion of the left ventricle, but a
retraction of the nght This abservation
1s important, since, if the right ventricle
15 hyperttophied, or not covered by the
lung, systohe retraction may be more
obwious than systohie protrusion

The pomt of maximum mpulse is
best seen m patients with a thin chest
wall In patients who are markedly
emaciated the mpulse may be 50 wide-
spread and seem so forceful that cardiac
disease may be suspected when none is
present In patients with marked de-
‘elopment of the chest musculature, or
in obese pessons, it is seen with fess
distinctness In a person with an em-
physematous chest the cardiac 1mpulse
may not be seen m a)), In dextrocandia
the S:u:iiac umpulse is on the right ian-
PSS ORI S

PR

© we pusition of the point of maximum
unpulse When present, 1t is normally
tocated wn ot abowt e Hily costal
mterspace imside the left midclavieylar
fine However, as Niehaus and Wright

T VexTaicLe

Ruanr vewTaeLe

Flo 256. Movements of the Beart producin,

Trowusions sad setrgey L
(Alier Hinehfeldery 0 CV78 Shstole
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have pointed out the “overall demon-
strability of the apex for ail ages and
weights, and both sexes, is only 24.6
per cent instead of the implied 100 pec

.y
cc'rhe point of maximum impulse nor-
mally changes during deep snspiration
and on thange in position. When a pa-
tient takes a deep inspiration and holds
his breath, the point of maximum im.
pulse moves downward from the fifth to
the sixth interspace. When the patient
lies on his right side, it moves shightly
toward the right, and when he lies on
Tis Jelt side it moves about 2 cm. toward
the Jeft. The absence of mobiliy leads
one to suspect an adherent pericardium,
However, as Broadbent potnted owt, we
should remember that a decp inspiration
may boag the luags over the heart so
that the impulse disappears altogether.
Disappearance of the impulse op in-
spiration does not necessarily mean that
the heatt is freely movable. Similarly,
when the patient lies on the right side,
change tn the pomt of maximum im-
pulse may only mean that another part
of the heart has been brought in contacy
with the chest wall and not that the apex
has shifted,

Marked enfargement of the heart pro-
duces a displacement of the point of
maximum mipulse to the left. Undee
such conditons it ts outside the mam-
milfary line, often in the antesior atullary
e or even m the mid axillary line, In
mitral disease the impulse is displaced
Taterally, while in aortic disease it is dise
placed both laterally and downward
(Fig. 257).

Any pathologic process affecting the
position of the heart may produce a
displacement of the point of the maxi
mum impulse. A nght-sided pleural
effusion displaces it toward the left
aJ_uHa, while a left-vided pleursd effusion
displaces 1t toward the right (Fig. 250).
Pleural adhesions, mediastinal tumors
and preumothorax may produce similar
displacemens,

"I‘he character of the impulse may
give snformation of great value, In aortie
insufficiency the cardiae irapulse has a
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over the point of maximum impulse.
We have used this method, following
King’s suggestion, to demonstrate this
finding before groups of students.

A presystolic gallop rhythm may also
produce a reduplication of the cardiac
impulse. Here, however, according to
King, there is a presystolic lift preced-
ing the ventricular impulse; in block the
split is in the main ventricular lift.
King's differentiation seems to be
demonstrated by his tracings.

The significance and explanation of
these variations in the rate and rhythm
of the cardiac contractions will be
further discussed when we consider the
pulse.

The Precordium. The precordium
and the anterior surface of the chest
should be carefully examined for the
presence of abnormal pulsations. Marked
pulsation in the first and second right
interspaces outside the sternal border
should make one susprcious of aneurysm
of the ascending arch of the aorta. In

Fio. 259. Increase in area of cardiac pul-
sation by retracuon of the Jeft lung- a, lung
of normal size; b, markedly retracted Jung
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aneurysms such a pulsation is expansile.
Marked pulsation at the base of the
heart is seen in aortic insufficiency, in a
dilated aorta or a saccular ancurysm,
It may be due at times to the extremely
forceful action of a violently beating
heart. In aneurysm of the ascending
aorta and of the sinus of Valsalva there
may be diffuse heaving of the sternum
Pulsation in the third, fourth and fifth
left interspaces suggests dilation of the
left ventricle. Marked pulsation in the
sternal notch occurs in aortic insuf-
ficiency and aneurysms. More commonly
1t is due to arteriosclerosis of the aorta,
an “uncoiled aorta.”

A marked retraction of the left lung
due to fibrous tuberculosis may uncover
a Jarge area of the heart and produce 2
wide and forceful area of cardiac pulsa-
tion (Fig. 259).

PALPATION

The first aim of palpation should be
to confirm inspection. In those patents
in which we have not been sure of the
location of the point of maximum im-
pulse, palpation makes us certain.
Often one 1s unable to see the impulse,
but can feel it, and in that way gain
information regarding the locaton and

“size of the heart. The various disturb-

ances in rate and rhythm which have
been observed can be confirmed by
palpation.

Fia 260 Palpation of base of heart.
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Fio 261 Palpation of the pomt of maximum
wmpulse

Palpation gives us a better impression
of the force of the heart beat than does
mspection Often the impulse appears
both forceful and extensive, but on
paipation proves to be weak, though
present over a large area

Pericardial Friction Rub. On palpa-
tion over the precordmm a friction
fremntus may be felt 1 fibnaous pent
carditis. This fremitus 15 synchronous
with the heart beat and is not aftected
by tespiration s It is produced by the
roughened visceral and panetal peri-
cardium rubbing upon each other. This
sign was described by Hope as a
“wibratory tremour generally perceptible
o the hand” When 2 Ppencardial
effusion follows fibrinous pericarditis,
the frictson rub disappears.

Theills Corngan showed that thnlls
could be produced by attaching a piece
of wbber tubing to a water faucer, turn-
g on the water and constncling the
tubing at a cenam pomt. This constric-
tien produces oumerous eddies, twisys
and tums in the cusreny of the stream
below the Constriction,

tion there are o eddies, ang
s 35 2 result
00 thnlls or muy,

rmurs (Fyg 262).
Presystolic Thrill, The Presystolie
thell felt near the apex of the heary

101
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CONSTRICTION

Fic. 262, Proguction of thrill in a tube by
constriction

s pathognomonic of mitral stenasis.
E:ur}s’:ism{;“\vho first noted this sign,
described it as “a thrill particularly difs
ficult to describe, felt by the hand when
applied to the pericardial region.
Laepnec with more imagination de:
scbed it as “frémissement cataire”
(cat’s purring tremor) and added that
it “may be compared quite accurately
to the vibration which accompanies the
sound of satisfaction which a cat makes
when one strokes it with the hand.”
Laennec remarked that a similar sensa-
tion may be produced by stroking the
palm of a gloved hand with a rough
brush.

The presystolic thrill of mitral
stenosis is vsually felt only over a small
2rea at or near the point of maximum
| impulse. 1t is as a rule better felt in o
heart which 1s beating foreefully. It may
not be felt when the patent is lying
quietly m bed, but may be brought out
by moving the patient up and down
father rapidly a few times and thus
producing wmore active cardiac contrac-
tions, and also by tuming_the patient
on hys feft side. -yt ey Talt

The novice and, for that mdtter, the
Tore experienced obseryer nay have
difficulty’ 1n urung the thrill. Carefi
€xantnation, however, wyl} Teveal that
the thall precedes the systolic shock
or thrust by just a fraction of a second,
and is therefore presystolic 1 time
Simultaneous auscultation of the heart
will convince the examiner that he feels
the thrill just before he hears the first
heart souna,

Systolic Thrills, & systolic thnl] may
be felt over the brecordum  with gty
MARIMN ntensmy at the aortjp area in
2orle stenosis This thyi) s usually
rough and purring, and commonly of
greater intensity than any other thrij)

|
e
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felt over the heart, Some observers have
maintained that the diagnosis of aortic
stenosis cannot be safely made in the
absence of this sign, but this is an ex-
treme view. This systolic thrill of aortic
jstenosis is felt in the carotid and
brachial arteries and is transmitted in
(thc direction of the blood flow.

In pulmonary stenosis a rough systolic
thrill is felt over the pulmonary area
and from here is transmitted upward
and diagonally toward the left clavicle
and downward over the precordium.

In aneurysm of the ascending aorta,
which produces a definite area of pulsa-
tion, a systolic thrill may be felt over
this area. More characteristic, however,
is the diastolic shock due to forcible
closure of the semilunar valves, which,
when present, is often of great intensity
and is a valuable sign of aneurysm.

PERCUSSION OF THE HEART

Percussion of the heart was first per-
formed by Auenbrugger, who observed
on percussing the chest that “where the
heart is located the sound obtained has
a certain fullness showing clearly that
the more solid portion of the heart,
located there, dulls somewhat the ring-
ing resonance ™ Corvisart used this
method and discusses its value in his

P

Eenry)
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translation of Auenbrugger and in his
treatise on heart disease. Laennec
learned the procedure from his master,
Corvisart. It was used and further de-
veloped by Piorry and Skoda.

Percussion of the cardiac outlines has
been the cause of mwore controversy
than almost any other subject in the
field of physical diagnosis. Some dis-
tinguished students of physical diagnosis
have in recent years stated that percus-
sion of the cardiac outlines is so
notoriously unreliable that they no
longer attempt it, but rely solely upon
the position of the point of maximum
impulse as the only reliable index of
the point to which the heart extends on
the left. They also find that the only
reliable guide to the size of the heart is
the x-ray picture. Unfortunately, in
many instances no cardiac impulse is
visible, and in many mstances the use
of the x-ray is impossible The physi-
cian always has his fingers and ears
with him at the bedside of the patient,
even when he is miles away from an
x-ray laboratory.

A study of Figure 263 may explain
n part this “defeatist™ attitude on the
part of certain physictans. This diagram
of Moritz illustrates graphically the dif-
ferent results obtamed by competent

Lowed
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Fig 263. Cardiac outline in percussion, according to various authors. (Mortz )
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observers who have recorded their views
as to the outhnes of the normal heart,
obtained on percussion

This difference of opmion is ex-
plained in part by the remark of Fried-
nich Muller that “we must not explore
the chest by percussing our ideas mto
it.” Many of these 1deas we obtain by
a study of the cardiac outlmes in text-
books of anatomy rather than in roent-
genograms In one instance we see the
inert heart hardened by formaln and
distended to 1ts bat
flud injected under pressure, while the
roentgenogram shows the heart as it is
during Lfe. A similar example is scen in
companng the pictures of the stomach,
as 1 bank

P in
of anatomy, with those obtamed by
studying the stomack under the fluoro-
Scape or 1n the roentgen plate

Much of the distrust of percussion
anses from demanding of the method
more than 1t will give Percussion of
the cardiac outhwes s accurate only
to a hmited extent, but when We recog-
mze these limutations, it is a valuable
method of exammation Differences in
opinion between two examiners as to
the extent of cardiac dulness are 1o be
expected QOne observer, on Ppercussing
the heart, may consider st enlarged,
while a second observer disagrees
Suntar differences of opimon may exist
between two roentgenologists who ex.
amine the same plate of o patient’s chest
ot between two pathologists who see the
same heart at autopsy. Careful percys.

sott wiff usually reven] whether the

enlarged More than thg

we cannot ex.
pect of the mo. o

st refined percussion

Method of Percussion, Many be-
ginners, attempting 10 outline the
cardrac dulness, stoke 100 forcibly ang
l;\us fad to hear the shght change iy
the percussion note Caused by the thin

percussing

the side ang. Percnsg

toward the .sternum, since it is easier
for the ear to appreciate a change from

resonance to dulndss than™ viceverss

(Fig.” 264Y. Similarly, the plessinieter
finger recognizes more readily a Shange
from the vibration over a resonant area
to a dimimished vibration over a dull
area.

Personally, we prefer to hold the
plessimeter finger_parallel to the out-
lines_of_the_Reart” rathier thiin "5t Tight'
angles to it (Fig. 265), although good
results may be obtained with the Jatter
position. When the plessimeter finger 15
held parallel to the cardiac outlines, a
larger number of wibrations cross the
outlines than when the plessimeter finger

Fis 265 Percussion

cardiac outlmes T 2R paraitel 1o
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Fia 271 Cardrac shadow drawn after study of serses of normal chest roentgenograms

cardize dulness extends to the left. In
some patients with the combination
of obesity and large breasts, it may be
impossible to obtam any accurate
knowledge regarding the size of the
heart by percussion.

Physiologic Changes in the Area of
Cardiac Dulness. The position of the
heart, and with it the area of cardiac
dulness, 15 influenced by the level of the
diaphragm. In deep inspiration the
diaphragm descends, and the heart with
1t, producing a decrease in cardiac dul-
ness, while in forced expiration the
draphragm rises and produces an in-
crease 1n the cardiac duiness (Fig.
273).

Fi. 272 Outlines ;_" il . .In the ]at;r months of pregnancy the
heart. on percusston of normal  diaphragm is pushed upward, causing
: the heart to lie more horizontally and .
of the heart should be expressed in closer to the chest wall, thus increasmng
jterms of centimeters from the midsternal | the area of cardiac dulness {(Fig. 274},
line (M.SL.), not in reference to the’ }In pregnancy the diagnosis of an en-
gl ' i . .
parasternal line on the mght or the !larged heart on the basis of percussion
mammullary line on the left. should be made with caution

In women with Jarge pendulous In some persons the heart has a
breasts it is often impossible to outline vertical position which decreases the
by percussion the Ieft border of the area of cardiac dulness, while other
heart. Jn most instances, however, if normal persons may have a heart which
the breast is elevated, the exarminer can  lies more horizontally, thus increasing
determine the point to which relative  the area of cardiac dulness.
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tG 273 Change m cardiac outhines pro-
duced by respiratson

< :y.'}u/ -

F1o 214 Cardiac outhnes 18 math month of
pregaancy Apparent increase n cardiac
dulness due 1o distennion of the abdomen

Cardiac Dulness in Abdominal Dis-
tention. Just as the enlargement of the
Werds 10 pregnancy causes a cerfam
displacement of the abdomunal organs
with an elevation of the diaph

ART
PALPATION AND PERCUSSION oF THE HE

167

X

\

Fic 275, Increased widih of the cardiac dol-
ness due to ascites.

heart due to ascites and to a lqrgc
abdominal cyst. The cardiac outlines
shown here were verified at autopsy.
Changes in Position of Cardiac Dul-
ness. Any condition, either pushing or
pulling the heart to the right or the left,
will obviously alter the location of the
cardiac dulness. A leftmded pleurat
effusion will push the beart to the right,
and 1nerease the cardsac dulness to the
nght of the sternum. The left border of
the heart in such cases can usually not
be made out, smee the cardiac dulness
fuses with the dulness of the effusion.
A right-sided pleural effusion pushes
the heart to the left, increasing the
cardiac dulness on that side (Fig 250).
In pneumothorax as well as in
pleural effusion the heart is displaced
toward the normal side, but in massive
collapse of the lung the heart is dis-
placed toward the affected side This 15

smilarly a varsety of pathologic condi-
tions such as ascies, an ovanan cyst,
or may cause an el

of the_dphragm_with an_mcrease in
the area of cardiac dulness which is, of
course, due to the posifion of the heart
and not to discase of the teary The
patent shown in Figure 275 had a
marked upward displ of the

a valuable point.

Pleural adhesions may pull the heart
to exther side with resulting changes in
cardise dulness simular to those pro-
duced by pleural efusions .

Decrease. in the_Area_of Cardiac
Dulness. A decrease in the relatve car-
diac dulness may occur in pulmonary
emphysema In most cases of pulmonary

y an ncrease in relative
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Fic 276 Diagram of pericardial effusion
(Kulbs )

Fio. 277 Roentgenogram of pericarditis with
effusion. Note large shadow and small
area of air above flud, the result of a
small paracentesis

cardiac dulness cannot be demonstrated.
The absolute cardiac dulness is, how-
ever, usually dcc&:asgd m emphysema
(Fig. 248), since the lung is~increased-
in size and covers a greater area of the
heart than normal, Indeed, in many
cases of pulmonary emphysema no
‘\absolulc cardiac dulness can be made
out on percussion.

|
" Atrophy of the heart rarely, if ever,
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produces a decrease in the area of
cardiac dulness.

Increase in the Area of Cardine
Dulness. An increase in the area of
f:ardiac dulness is most strikingly seen
in patients with cardiac disease. This
increase is usually more marked than
the increase due to changes in the po~
sition of the heart. Tt should be em-
phasized, however, that we cannot de-
tect by percussion an appreciable in-
crease of the cardiac dulness in hyper-
trophy of the heart unless there is an
accompanying dilatation. The hyper-
trophied heart in many cases of chronic
glomerulonephritis cannot be deter-
mined on percussion; the hypertrophied
and dilated heart in aortic insufficiency
is easily outlined.

Cardinc  Enlargement. Enlargement
of the left ventricle produces an in-
crease in the relative cardiac dulness to
the left and often downward on this
side. Enlargement of the left ventricle
appears in aortic insufliciency, in aartic
stenosis, in mitral insufficiency, in long-
standing hypertension and in chronic
nephritis. - -

Enlargement of the nght ventricle
causes an increase in the relative car~
dac dulness to the left and upward,
often as high as the second rib, and to
the right of the sternal margin, Enlarge-
ment of the right ventricle with conges-
tion or obstruction i the pulmonary
circulation s seen in mitral stenosis, in
pulmonary insufficiency and in tricuspid
insufficiency. .

ericardial Effusion. When there 18
a considerable effusion into the peri-
cardial sac in exndative pencarditis,
the cardiac dulness is increased in all
directions and assumes the form of 2
triangle with the apex at the level of
the first or second intercostal space
(Fig. 276) or a general globular en-
largement (Fig. 277).

Rotel's Sign. As Rotch pointed 9ut
in 1878, a large pericardial effusion
produces dulness in the fifth right ir.I-
terspace and changes the cardiohepatic
angle, which is normally a right angle,
to an obtuse angle.,Figure 278 is taken

-
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HE SACK

€ R'—The portion of the liver which is covered by the night lung

£ C—lung

T D—The area of percussion flatness caused by a farge effusion.

S—Sternum

e/ —Nipple.
1,2,3,4,5, 6—Ribs
--~Broken line—Border of lung

Fio 278 Rotch’s sign {Rotch’s onginal tustration),

from Rotch's onginal communication,
and Figure 350 shows a boy with a
Targe pericardial effusion who shows an
obtuse cardiohepatic angle. The out-
lines shown in Figure 350, obtained on
percussion, were verified shortly after-
ward at autopsy,

Adhesive Pericarditis. Adhesive per-
icarditis leads to cardiac enlargement,
the degree of enlargement depending
somewhat upon the extent of the ad-
hesive process. Some of the largest
hearts seen clinically or at the autopsy
table are m patients sufferng  from
adheswe pericardutis, The relative, and
especially the absolute, cardiac dulness
are both markedly increased to the left
and to the right (Fig, 351)

Increase in the Absolute Cardiac
Dulness. Increase in the absolate car.
diac dulness without demonstrable car-
diac enlargement occurs when the left
lung is retracted and a larger atea™of
the ventricle is Exposed Tt also occurs'
n mediastinal tumors when the heart is
pushed up against the chest wall and a
fargee area of the ventricle comes inty

direct contact with the anterior surface
of the chest
Increased Retrosternal Dulness. An

increase in the area of retrosternal dul-

ness is seen in tumors lying in the an-

terior mediastinum and 1n dilatation of _
the_aorta in aortic aneurysms. Figure

279 shows marked incréase in retro-

sternal dulness due to 2 mediastinal

Fi0. 279 Retrosternal dulness due to med;-
astinal tumor.
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ond and third costal interspace due to
an aneurysm of the ascending arch of
the aorta, Over such an arca of dulness
an expansile pulsation is usually seen.
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CHAPTER 10
A

AUSCULTATION OF THE HEART

ONE OF THE FIRST OBSERVATIONS of
the Weart sounds is that of William
Harvey “Itis easy,” he wrote, “to see,
when 2 horse drinks, that water is
drawn 1 and passed 1o the stomach
with gach pulp, the movement making
2 sound, and the pulsation may be
heard and fel¢ So 1t is with each move-
ment of the heart, when a portion of
the blood is transferred from the veins
to the artemes, that a pulse 15 made
which may be heard in the chest”

The scentfic study of the heart
sounds began with Laconer’s investiga-
tions on auscultation and its applica~
ton to the thagnosis of cardiac disease
“Normally, this sound is double, and
each beat of the pulse corresponds to
Mo successive sounds one clear, ab-
Topt, Wike the clapping of the valve of a
bellows, corresponds 10 the sysiole of
the auricles, the other duller, more pro-
tonged, coincides with the pulse beat
as well a3 with the sensaton of shock

and mdwcates the contraction of
the ventricles.™

ORIGIN OF THE YIEART SQUNDS
Laennec, as we see, beleved that
the first sound (“clear, abrupt”) was

due 1o auncular systole, while the sec-
ond sound (“duller, more prolonged”)

was caused by ventricular contraction.
Magendie, the great French physiol-
ogist, advanced the interesting but quite
etroneous theory that the first sound
was produced by the impact of the apex
of the heart against the ribs during sys-
tole, and that the second sound was
caused by the shock of the anterior
surface of the heart against the sternum.
This theory was soon proved to be in-
cotrect, since both sounds remain when
the sternurn and nbs are removed.

Jamgs Yepe! in 1835, after enu-
merating fine “ersonecus or defective”
theoties, gave the explanation of the
causes of the heart sounds which is still
most widely accepted m the {extbooks
of today. According to Hope, the first
sound is caused by two components:
the closure of the auriculoventricular
valves and the muscular contraction ot
the heart. The second sound is pro-
duced by the closure of the semilunar
valves. There has been unanimity 0({,,’
opinion that the second sound is val-”
vular in origin, and many authorities'
stili adhere to the view of Hope that'
the first sound has 3 muscular and a
valwular component, Orias and Braun-
Menéndez support this view.

William  Dock, however, produced
evidence that the first heart sound is
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Fro. 281. Auscultatron of the heart at the
mitral area. Three solid circles indicate
tricuspid, aortic and pulmonary areas.

due to the sudden tension of the previ-

_ously slack fibers of the auriculoven-
, tricular valves. His experiments on dogs
indicate that there is no muscular ele-
ment in the first heart sound and that
ventricular systole produces no sounds,
if tension of the auriculoventricular
valves is prevented.

The weight of evidence now favors
the view that both the first and second
normal heart sounds are mainly valvu-
lar in_ongin The first sound is pro-
duced Tiormally mamly by tension of
the auriculoventricular valves (mitral
and ftricuspid), the second sound by
tension of the semilunar valves (pul-
monary and aortic). It should be noted,
however, that in complete heart block,

HEART

during contraction of the auricle, sounds
can be heard and also recorded.

CHARACTER OF THE NORMAYL
HEART SOUNDS

The fi{st sound occurs with the apex
impulse ind corresponds to the begin-
ning of ventricular systole. The second
sound occurs at the end of systole and
marks the beginning of ventricular dias-
tole.

The first tone is definitely deeper and
longer. The difference in tone, their
duration and the relative time inter-
vals, is illustrated in Figure 282, They
can be recorded with the proper in-
struments (Fig. 283).

Over the ventricles of the heart the
first sound is louder than the second
sound and lower in pitch with a vibra-
tion frequency of 57 to 70 per second
Over the base of the heart the second
sound is louder than the first sound,
but higher in pitch with a vibration fre-
quency of 90 to 100 per second.

It is usually possible, because of the
rhythm of the heart, to distinguish be-
tween the first and second sounds. The
pause between the first and second
sounds is much shorter than the pause
between the second sound and the next
following first sound. If one is in doubt,
he can place his finger at the point of
maximum impulse and recognize the
first sound, which is synchronous with
the cardiac impulse, or he can place
his hand flat over the point of maximal
impulse and listen through his hand
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with the stethoscope, as S“EEE}‘“‘ by
Dr Dawid Riesman The carotid pulse
ss hkewsse a reliable sign, since it 2p-
pears immediately following the first
sound.

The heart sounds are somehmes
heard at a certain distance from the
chest, Corvisart noted this occurrence
and Laennec stedied it with care. “In
more than twenty patients in whom I
have heard the heart beats at a distance
from two inches 10 two fect from the
chest, three or four at the most were
suffering from organic diseases of .ﬂxe
heart All the others showed nothing
but purely nervous_palpitations, many
sndeed dnly showed 1t after they had
walked rather quickly or climbed the

, stawrs sapudly” (Laennec). ™

Thitd Heart Sound. Thayer, in
1908, called attention to a third heart
sound which is heard at the_apex, par-
ticularly when the subject lies upon
the left-side, Tt is best heard when the
heart beats slowly after having been
accelerated, and 1t follows the second
wound by approximately O 18 second.
It has no pathologic sigmificance and
was found by Thayer in 65 per cent of
normal persons under forty-five years
of age It 15 often loud iz mitral stesosis
and m dilatation of the ventricle. This
sound was first noted by Barie in 1893,
but Thayer's studues first called general
altention to 3t Its cause 15 not definitely
known Thayer believed that st was
caused by a sudden tension of the mi-
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tral valve during diastole, while Vaquez
explains it as due to distention of the
ventricle produced by the Tush of biood_
info this cavity in diastole. ¥ e
foh
REDUPLICATION OF TIIE ... i
HEART SOUNDS _ «*4 -

. ‘

Both the first and second heart /
sounds are composite sounds, the first
sound being produced by the mitral and -
tricuspid valves, the second sound by, .
the pulmonic and aortic valves. Since .
each sound is produced by two sets of
valves, any condition intetfering with
their simultaneous action produces 2,
splitting or doubling of the first or scc-
ond sound

Reduplication of the first sound,
heard usually at the apex, is present in
arteriosclerosis of the heart valves and
1s believed by Vaquez to be frequently
a precursor of the gallop rhythm, 1t is
often heard in children and in thin-
chested persons.

Reduplication of the second sound is
often heard in children and in normal
adults, being heard at the end of in-
spiration and disappearifg during ex-
piration. Pathologically, 1t is heard in
mitral_stenosis and m adhesive peri-
carditss. " Boiiillaud called it the drum
sound (bruit de rappel).

RHYTHM OF THE HEART
‘When the heart action js weakened
and the diastolic pause shortened, the

ote that secand sound 15
i
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heart sounds become evenly spaced
and, on auscultation, resemble the tick-
ing of a clock. For this reason such a
thythm is referred to as a “tic-tac
rhythm” or “pendular_rhythm.” Be-
cause of its resemblince to the sounds
of the fetal heart, it is also called “fetal
thythm” or embryocardia. Fetal thythm
is heard particularly in cardiac dila-
tation and is frequently a bad_prognos-
tic sign. ./

e diagram shown in Figure 285
indicates the character of the sounds in
reduplication, in fetal rhythm and in
gallop rhythm. Figure 286 is a phono-
gram of the fetal heart sounds

Gallop  Rhythm. Gallop  rhythm
(brint de galop) was so named by
Bouillaud. The first published descrip-
tion of it was, however, by his pupil
Potain. “It is characterized,” as Potain
pointed out, “by the presence of a dou-
ble sound during the first period.™ The

vz vz a2 Vo2

AUSCULTATION OF THE HEART

name is a “very expressive term” and
is “marvelously adapted to the sound it
describes.” Potain called attention to
its characteristics, that “it precedes the
first sound by a very short time but
longer than that which separates the
two parts of a reduplicated sound,
much shorter than the short silence
(between the first and second sounds).
The sound is dull, much more so than
the normal sound. It is a shock, a per-
ceptible elevation, scarcely a sound, If
one applies the ear to the chest, it af-
fects the tactile sensation more perhaps
than the auditory sense If one attempts
to hear it with a flexible stethoscope, 1t
lacks only a little, almost always, of
disappearing completely. The place
where one perceives 1t best, is a little
below the apex of the heart, somewhat
toward the right, but sometimes one
can distinguish it throughout the entire
precordial regions. The sound result:

_.."_.__.”_l_.l.l.l__ll_l_z REDUPLICATION OF FIRST SOUND
JU I B ccnmcson or scs00 500

o

Fro. 285. Diagram of normal heart sounds and certain vanations, and of certan abnormal

heart sounds

I I o I

it

Fic 286. Fetal heart sounds



from the abruptness with which the di-

lataon of the ventricle takes place dur~

ng the presystolic period, 2 peno(}
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The time of occurrence of the extsa
sound of the galiop thythm 15 altered
by the rate of the heart When \hg heart
rate 95 § 4, the didstole betomes

which ponds to the ¢ ction o
the auricle. R appears to be an induect
consequence of the cxcess\ve.z}nenal
tension which interstitial nephritis pro-
duces.”

Subsequent studies over 2 penoq ?i
sty years have confirmed Potain's
findings. Gallop shythm 18 heard most

fy in artenal hyp and
{n chronic nephntis

The gaflop rhythm has, been well
termed “the_¢ry_of the hsart for help”
1C 15 of grave, though not necessardy
of fatal, import

Potawn divided the gallop rhythm 1mto
three vaneties, presytolic (late dias-
AN ead

"
mesodiastohic 1s due to a merging of
the presytolic and protoduastolic gallops
which occurs as the diastole shostens
during tachycardia

The presystolic gallop rhythm is the
commoner of the two, and electrocar-
diographic studies show that m this
ype the extra sound is related to an-
vicular contraction. This has led some
observers 1o believe that in certain
cases of artemal hypertension the con-
tracton of the i bevomes zudible.
The sound 15 probably valvalar
origm,

The protodiastohe gallop rhythm is
produced by an extra sound which ap-
rears early i duastale, and is obviously
not related to auricular contraction,

shorter and the extea sound s heard
sooner after the sccond heart s'ound.:

heart sound is veasly always protodias-
tofic in time and occurs soon nftes the
second heart sound. Normal presystolic
thud heart sounds have been recorded
in phonograms, but are nsually in-
andible,

From the clinical standpoint the view
of Oppenheimer and Mond and of
Bramwel! would seem sound. Accord~
ing to these observers the extra sound
in the gallop rhythm is almost in-
variably presystolic and syuchronous
with avricular contraction (Fig. 287),
while the third heart sound follows the
second sound and occurs early in dias-
tole (Fig 288).

T the fast analysis, as Welferth and
Margolies have emphasized, “the only
available criterion for distinguishing
between  physiological

sounds and galiop shythm is the status
aF errdinn £amos 0 e

ysiotie gallop 15 less com‘mon than
dmstohg. but cannot be called rare. Jts
orig is unknown, and it s heard as
frequently 1 apparently normal as in
diseased hearts. When the sound has a
clicking quality, it is spoken of as a
midsystolic elick {Fig. 289)

third  heart 17

|
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VALVE AREAS

The areas over the heart where the
sounds of the valves are heard with
the greatest intensity do not correspond
to the anatomical location of the valves,
as is seen in Figure 290. The mitral
valve area 1s located i the fifth left in-
tercostal space, the pulmonary valve
area is in the second left intercostal
space, the aortic valve area at the right
second rib and in the right second in-
tercostal space, the tricuspid area over
the sternum at the junction of the
gladiolus or corpus sterni to the xiphoid
process.

Abnormal sounds or murmurs pro-
duced at the various valves are usually
heard at these valve arecas, although
their maximum intensity may be eclsc-
where and their distribution may be
quite different from that of the normal
sounds, These important features of ab-
normal valvular sounds will be dis-
cussed later.

CHANGES IN THE INTENSITY OF
TIHE HEART SOUNDS

When the patient stands, the sounds
are usually louder than when he is sit-"
ting On deep inspiration the intensity
of the heart sounds is dimmished, since
the layer of lung tissue covering the
heart is thicker. On expiration the lung
contracts and the heart sounds are -
louder. The heart sounds are louder
than normal when there is an increased
activity of the heart as the result of
exercise, nervousness, cardiac neuroses,
paroxysmal tachycardia, or hyperthy-
roidism.

There are normal differences in in-
tensity between the heart sounds at the
various valvular areas. Vicrordt found
marked variations in the sounds of the
heart in the different valvular arcas in
different patients, but found the first
mitral sound almost invariably the
loudest. He also observed that in pa-
tients from forty to fifty years of age
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the second sortic tone was usually
touder tham the second pulmonic, Bock
gwves the following scale of intensity gi
the heant sounds loudest, the first mi-
tral sound, followed by second aortic
sound, and then the second pulmonic
tone, Of greater interest 1S 3 comparison
of the relative ntensity of the second
sound at the pulmomary and aortic
areas Creighton found m a study of
100 cases that up to the age of twenty
the second pulmontc tone was louder,
from twenty to thirty the two tomes
were of equal intensity, while from fifty
years on the second aortic tone was
Jouder

lacreased Intensity of the Heart
Sounds. The mitral first sound is greatly
accentvated in mitral stenosis, as well
as the secopd pulmonary sound The
second zortic tone is accentuated, espe~
cally in arterial hypertension whether
“essential™ or due 1o chronic nephritis,
m arteriosclerosis of the aortic valves
and in many cases of polycythema
vera, I lobar pneumonia the second
pulmonic 1one s often accentuated,
This is regarded as a favorable prog-
fnostic sign,

Decreased Intersity of the Heart
Sounds. This may be due to a de-
crease m the contractile power of the

3

17

heart or to a poor conduction of ﬁ.\e
tieart sounds to the surface. In typhoid
fever, 1n any condition of exhaustion or
weakness, the sounds may be faint 13:-
cause of the relatvely weak cardiac
contractions. In cardiac failure and
myocardial infarction the first mitral
tone may be markedly diminished in
intensity. Among the conditions causing
a poor conduction of the heart sounds
to the surface of the chest are emphy-
sema, pleural thickening, tumors in the
anterior mediastinum, and pericardial
effusion A gradually decreasing in-
tensity of the heart sounds in patients
who have shown a pericardial fnction
b is presumptive evidence that fluid
is accumulating in the pencardial sac.

FRICTION SOUNDS

Friction sounds heard over the heart
and synchronous with the heart beat
are pathognomonic of fibrinous pericar-
ditls, Colln, who first called attention
to this sign, described it as a “sound
analogous to the creaking of new
leather, This sound continued for the
first six days of the discase, but dis~
gpp;ared s soon as the local symptoms
indicated a slight liquid effusion into the
pencardium "

Fio
18 290 Anatomical location of heart Valves and of cha
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The_pericardial friction rub is syn-
chronous with the heart beat and un-
affected by respiration, which should
distinguish it from a plenral friction
rub. The sound is almost always dou-
ble, but as a rule it does not coincide
strictly with any period of the cardiac
cycle. Ordinanly friction sounds are
heard partly during systole and partly
during diastole, and for this reason are
described as “riding astride™ the two
heart sounds. When they follow each
other at a definite interval they form a
to~and-fro rhythm. Pericardial friction
sounds are not transmitted, and as
Stokes, one of the pioneers in their
study, noted nearly a century ago, “in
many instances we find that on remov-
ing the stethoscope but a single inch
from the spot where the sound is heard,
it totally ceases, although we still hear
the ordinary sounds of cardiac pulsa-
tion,”

The pericardial friction rub changes
in intensity with the position of the pa-
tient, increasing in intensity when the
patient sits up. Pressure on the bell of
the stethoscope produces an increase in
the loudness and distinctness of the fric-
tion sounds This modification produced
by pressure varies with the elasticity of
the chest and is marked in children and
in poorly novrished adults.

The character of the friction rub
varies in different patients or at differ~
ent times in the same patient. The
sound has been compared in different
instances to the rasping of wood, the
grating of nutmeg, the rustling of silk,
the crackling of parchment, the creak-
ing of new leather.

“It may strike the reader,” Hope re-
marked, “as rather incredible that so
many varieties of rubbing murmur
should be produced by a single allec-
tion; but his doubts will cease on find-
ing that he may closely imitate nearly
the whole, even the creaking sound, by
ubbing a damp finger, with various de-
grees of force, and in various positions,
against the back of his hand, while he
listens with a stethoscope applied to
the palm.”

AUSCULTATION OF THE HELART

CARDIAC MURMURS

Cardiac murmurs were first described
in 1819 by Lacnnec, who believed they
were always produced by valvular
lesions and added that “their sitnation,
and the time at which they are heard,
indicates obviously which orifice is af-
fected.” Later he denied any value to
blowing murmurs in diagnosing valvular
lesions, since he saw patients who had
cardiac murmurs, but showed no val-
vular lesions at autopsy. In this, Lacn-
nee, as Potain remarked, fell into a
second error greater than the first.

Bouillaud, Gendrin, Shoda, Hope,
Forbes and Stokes continued the studies
begun by Laennec. James Hope's “Dis-
eases of the Heart,” which first ap-
peared in 1831, contained an account
of all the pathognomonic heart mur-
murs which we recognize today, each
correctly described and its pathologica)
significance correctly recognized, All
these observers heard extracardiac as
well as cardiac murmurs and speculated
as to their causes. Potain first studied
systematically extracardizc murmurs,
classified them and advanced explana-
tions as to their causes. The mistake
made by carlier observers was lasgely
due to therr attempt to detcrnune from
the character of the murmur alone
whether or not it arose from organic
discase of the heart Potain showed
that, with a few cxceptions, there was
no such single characteristic, but that
only a careful study of the individual
murmur and of its associated physical
findings Jeads to n correct differential
diagnosis. X

Murmurs are either systofic or dias-
tolic in time, occurring with either sys-
tole or distole They arc afso com-
monly designated according to the vahe
area in which they are best heard, as,
for cxample, mitral systolic Murmurs
occurring late in diastole and just be-
fore systole are usually designated as
presystolic.

Mechanism of Production of Or-
ganic Heart Murmurs, Murmurs may
be produced in a tube through which
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2 flud s flowing by four methods: first, mitral and tncuspid valves are closed
by imcreasing the rate of fiow through  and allow no blood to regurgitate, the
the tube; second, by producmg a con- aortic and pulmonary valves lie fat
striction 1 the tube, third, by causiog  against the vessel walls and allow the
a dilatation in the tube, and fourth, by blood free passage. Duning diastole the
mserting a taut string or membrane (wo sets of valves change their mlg.
which vibrates as the fluid flows past The aortic and pulmonary are hermeti-
(Fig. 291). Al four of these mech~ cally sealed and prevent a regurgitation
apisms are found in the production of from the aorta and pulmonary artery,
heart murmurs in patients. In anemia, while the mitral and tricuspid valves
i hyperthyroidism, 1n early hyperten- ate open and allow free passage of the
sion and after violent exercise the heart  blood from the auricles to the ventricles
rate is increased and a systolic murmur  (Fig, 292). In a normal heart we hear
may be fieard over the heart. The mitral  oply the sounds produced during the
onfice m mitral stenosis is narrowed  closure of the valves,
and corresponds to the expenmental  In a heart with an insufficiency of a
constriction. In mitral wsufficiency with  valve, the valve does not close com-
dilatation of the ventricle, the mitral  pletely during the period of closure, and
ortfice 15 dilated as in the experimental - - ° " - - - .
ddatation of the tube. In a rather un- '
common lesion, rupture of the mitral
)ca%c( or of the papiifary muscle, the .
condiion corresponds to the vibrating  bration an
membrane in the flowing current, § murmur of dinxauﬂi?iz::ym Ifm:u\l::l‘ e
mg;ct ::r;x‘l‘al t“ml“s %f the heart must  stenotic or narrowed, th; valve faiﬁ .'3
nctions., tl 1 7
the. back flow of ihe ;ml,ls; lﬁ‘rc:g:z; open completely during the period whes
must offer no impediment to the for-
ward flow of the blood. Healthy heart Panousy pstegy
valves fulfill these Tequirements per-
fectly Dumng ventricular systole the
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The pericardial friction rub is syn-
chronous with the heart beat and un-
affected by respiration, which should
distinguish it from a pleural friction
rub. The sound is almost always dou-
ble, but as a rule it does not coincide
strictly with any period of the cardiac
cycle. Ordinarily friction sounds are
heard partly during systole and partly
during diastole, and for this reason are
described as “riding astride™ the two
heart sounds. When they follow each
other at a definite interval they form a
to-and-fro rhythm. Pericardial {riction
sounds arc not ftransmitted, and as
Stokes, one of the pioneers in their
study, noted nearly a century ago, “in
many instances we find that on remov-
mg the stethoscope but a single inch
from the spot where the sound is heard,
it totally ceases, although we still hear
the ordinary sounds of cardiac pulsa-
tion.”

The pericardial friction rub changes
in intensity with" the position of the pa-
tient, increasing in intensity when the
patient sits up. Pressure on the bell of
the stethoscope produces an increase in
the loudness and distinctness of the fric-
tion sounsds. This modification produced
by pressure varies with the elasticity of
the chest and 1s marked in children and
in poorly nourished adults.

The character of the friction rub
varies in different patients or at differ-
ent times in the same patient. The
sound has been compared in different
wstances to the rasping of wood, the
grating of nutmeg, the mstling of siik,
the crackling of parchment, the creak-
ing of new leather.

“It may strike the reader,” Hope re-
marked, *“as rather incredible that so
many varieties of rubbmg murmur
should be produced by a single affec-
tion; but his doubts will cease on find-
ing that he may closely imitate nearly
the whole, even the creaking sound, by
rubbing a damp finger, wi}h van‘oy§ de-
grees of force, and in various positions,
against the back of his hand, while he
listens with a stethoscope applicd to
the patm.”

AUSCULTATION OF THE HEART

CARDIAC MURMURS

Cardiac murmurs were first described
in 1819 by Laennec, who believed they
were always produced by valular
lesions and added that “their siuation,
and the time at which they are heard,
indicates obviousty which arifice is af-
fected.” Later he dentied any value to
blowing murmurs in diagnosing valvular
lesions, since he saw patients who had
cardiac murmurs, but showed no val-
vular lesions at autopsy. In this, Laen-
nec, as Potain remarked, fell into a
second error greater than the first,

Bouillaud, Gendrin, Skoda, Hope,
Forbes and Stokes continued the studies
begun by Laennec. James Hope's “Dis-
cases of the Heart,” which first ap-
peared in 1831, contained an account
of all the pathognomonic heart mut-
murs which we recognize today, cach
correctly described and its pathological
significance cortectly recognized. All
these observers heard extracardiae as
well as cardiac murmurs and speculated
as fo their causcs, Potam first studied
systematically extracardiac  murmurs,
classified them and advanced explana-
tions as to their causes. The mistake
made by carlier obsctvers was largely
due to their attempt to determne from
the character of the mwrmur alonc
whether or not it arose from organic
disease of the heart. Potam showed
that, with a few exceptions, there was
no such snglc characteristic, but that
only a careful study of the individual
murmur and of us associated physical
findings leads to a correct differcntial
diagnosis.

Murmurs are cither systolic or das-
tolic in time, occurring with esther §)s-
tole or diastole They arc alo com-
monly designated according to the vahe
area in which they arc best heard, as.
for example, mitral systolic. Murmurs
occurting late m distole and jusy be-
forc systole arc usually designated as
presystolic,

Mechanism of Productinn of Or-
ganic Heart Murmurs, Murmurs may
be produced in a tubc through which
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Cardiac murmurs may change i1 "":;
lensity with respirotion Just utin
normal heart sounds are feebler during

inspi when the heart 1S
decp inspiration, and
more nearly covered by the lungs, b
stronger during expuration, when the
lungs are cnmracted,‘ so cardiac mur-_
murs may be more intense durm(%. gxn
piration than inspiration. Apy'con fm?‘
interfering with the transmission ol tl e
heart sounds to the chest wall will
weaken the intensity of murmurs.

Usually it is not difficult to deter-
mine whether a murmur is due to msuf-
ficiency or stenosis of a valve. A mur-
mur proves the inability of a.valve to
close completely at the time it should
close or its inability to open completely
at the time when it should be open A
systohe murmur 15 produced by insuf-
ficiency of the auriculoventricular valves
(mtral and tricuspid) or by stenosis
of the semilunar valves (aortic and
pulmonary) A diastolic murmur is due
to stenosis of the auriculoventricular
valves or insufficiency of the semilunar
valves. Fortunately, the observer does
not have to make his diagnosts solely
from the murmurs present, but has
other accessory signs such as the pres-
ence or absence of thrills, the character
of the radral, brachial and carotid pulse,
the size and shape of the heart and the
character of the heart sounds in the dif-
ferent valvular areas, or sounds heard
over vessels to aid him in arriving at
a correct diagnosis, These accessory
signs may be more important~at tifies”
than the presence of a cardiac murmur,
The correct diagnosis of a heart lesion
takes all these factors into considera-
tion

The most common valvular lesions
ate located in the mitral and aortie
valves Mitral insufficiency, mitral steno-
sis and aoric imufﬁcicncy are by far
the most common valvulor lesions en-
countered. Tt is upon these three lesions
that the student should concentrate
ratticulorly,  Famibarity with  other
fesions should also be attained, but the
student should first be sure that he 15
fot meeting the more common lesions

1ol

Fie 294. Location of murmur in mitral io-
sufficiency.

before he diagnoses the uncommon
ones

Mitral Insufficiency. The murmur of
mitral insufficiency is systolic in time
and best heard near the apex of the
heart, but is also commonly heard over
the greater part of the precordium (Fig,
294). Tt is transmitted by papillary
muscles upward and outward toward
the axilla and may be heard in the back
on the left side Laenmec, who first
heard and described it, compared it to
the sound of a bellows—"bruit de souf-
flet ” Stokes and other physicians of his
time described the murmur as the “bel-

¥lows murmur.” Later writers refer 16 it
-as the blowing murmur of regurgitation
(Fig 295).

‘This lesion is usually a complication
of rheumatic endocarditis, and patho-
logic investigations indicate that changes
in the mtral leaflet play only an ac-
cessory role, the lesion being produced
mainly by retraction of the papillary
muscles, which prevents the leaflets
from rising during systole, and lasts
throughout systole. Tt is usually soft and
blawng, decreases rapidly and Has been
compared to a jet of steam. Oceasion-
ally it is musical, more rarely harsh
(Fig. 296).

Since a mitral insufficiency is rarely
found at autopsy except in association
with miteal stenosis, some abservers
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it should be normally wide open, and
the blood passing through this narrowed
orifice encounters resistance, vibrations
are set up in the valve, and the murmur
of stenosis appears.

Transmission of Heart Murmurs.
Murmurs are usually transmitted best
in the direction of the blood stream by
which they aré produced. Thus the
murmur of aortic stenosis is well heard
in the carotid arteries, while the murmur
of aortic insufficiency is well heard
along the Jeft sternal border and at the
apex.

In the transmission of murmurs from
the mitral onfice, the papillary Ynuscles
of the heart play an important role.
DeSautelle and Grey have shown that
the murmur of mitral insufficiency is
loudest aver that part of the ventricles
where the papillary muscles are in-
serted. They also found that if the
papillary muscles are cut off and sewed
to another part of the wall, the murmur
is then loudest over this area. This role
of the papillary muscles may explain
why the murmur of mitral insufficrency
is loudest at the apex, although the flow
of the blood producing the murmur is
in the opposite direction

LARYNX /\
HIGH NOTE
AURICULO~
VENTRICULAR
VALVES
SEMILUNAR ( %
VALVES DS

SMALL LEAR
MIGH PITCHED MURMUR

LARGER LEAK
LOW PITCHED MURMUR
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Character of Murmurs. The char-
acter of a murmur depends vpon the
velocity and tension of the blood as it
passes through an orifice, upon the
character of the orifice itself, upon the
width of the orifice and from the res-
onating character of the surrounding
structures. Hirschielder has ingeniously
compared a valvalar orificc to the
larynx with its vocal cords. When the
cords are closely approximated, a high
note is produced; when they arc wider
apart, the note is low; when they are
lax and wide apart, the air moving over
them produces no sound (Fig. 293).
This dingram cxplans those cases, at
first puzzling to the student, in which
a marked valvular insufficiency is found
at the autopsy of a patient who during
life showed no cardiac murmur.

Murmurs are occasionally so loud
that they are heard by the patient him-
self and may be heard several feet away
from the patient. This phcnomenon was
well known to Corvisart and Lacnnec
and has been frequently observed. In a
patient under our care recently a rasp-
mg, systolic, aortic murmur could be
clearly heard by a group of students
standing at the foot of s bed

® @

LOW NOTE NO NOTE

@ -

VERY LARGE LEAK
NO MURMUR

Fio. 293. Similarity between sounds produced at heart valves and in the larynx. (Modified

after Hirschfelder.)
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. in mitral
Fio 298 Diagram of mitral stenosis Stenosis  Fra. 299 Location of murmur in

i d pressure
1 mitrzl vaive produses increased
:n:‘:;n lett auncle which diates this auricle

stenasis
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T
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Fto 301 Esrly dastolic murmur (E) and late disstohic murmur (L) m matral stenosis Early
diastolic murmur much louder

grater or a wood file x excellent T s
4 harsh, rumbling sound preceding the
hrt sound. occurmring ysually in late
duastole, Just preceding the systole of
the heart and therefore presystolic (Fig.
297y The sound is produced by the
obstruction to the fow of blood through

the narrowed mitral valve dering dias-
tole It 15 bést heard on hght pressure
of the bell/of the stethoscope and with
the patient Tying on his left side”

The rumbfé is purring, crescendo,
rapidly increasing i intensity and end~
ing with 2 loud snappine firct <quncd.
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Fra. 295, Sys'loh'c murmur heard at apex in mitral insufficiency. The murmur, marked by
arrow, begins immediately after the first sound and builds up in intensity until the second

sound appears.

P R T

Fia. 296 Systolic murmur at apex in mitral insufficiency Murmur, marked by arrow, heard

throughout systole,

PRT
Fia 297. Presystolic murmur, also called late diastolic murmur, marked by arrow, in mitral
stenosis

have doubted the existence of a purc
mitral insufficiency or have regarded it
as a rare Iesion. Most cardiologists dis-
agrec with such an opinion. Reid's ad-
vice is sound: “A systolic murmur com-
pletely masking the first sound is gen-
erally reliable evidence of organic
mitral regurgitation, but it is a good
rule to hold that an apical systolic mur-
mur, whatever 1ts transmission or qual-
ity, is insufficient evidence of organic
mitral insufficiency unless in addition

there is evidence of cardiac enlarge-
ment of persistent type.™

Mitral Stenosis. The murmur of mi-
tral stenosts was heard by Laenncc,
who described 1t as “bruit de scie ou
de rape” (noise of a saw or a grater)
and compared it also to the nowsc pro-
duced by a wood file. Bertin pointed
out 1ts association with mutral stenosis,
and Hope cxtended these observations.

Laennec’s comparison of the sound
with that produced by a saw or a



AUSCULTATION OF THE HEART

185

- v
%%%rmimﬁﬁﬁiﬁéﬁﬂlmi@
] { 'y
.,‘!-”“'JM,IM#" A i
. I ' ' '
i . )
J‘. Y 7 d
- P IR T

Fi¢ 303, Diastalic murmur s aortic insufficiency, Mormur marked by arrow Sound tracing
at gortic area Electrocardiogram standard lead No. 3.

typical findings; later the scarring about
the valve increase: ducing stenosis,

The murmur of aortic insufficiency

the valve being often described as a
“fish mouth” valve

Mitral stenosis is usually associated
with mitral insufficiency with the result
that onc hears on auscultation a pre-
systolic rumble Teading up to a snap-
pwg first sound which is followed by
2 blowng systolic murmur (Fig, 296).

In atrial fibnllation camplicating mi-
tral stenosis the presystolic rumble dis-
appears. This absence of a rumble led
Mackenzie 1n the early studies of this
condiion to surmise that the auricle
“enormously  distended . . Iike an
over-distended  bladder, had become
paralyzed ™ Mackenzie’s observation
that the presystolic mumbling  disap-
pears in auricular fibnilation was cor-
Tect, smee this murmer is late in dras-
tole The dustolic murmur which may
Ppersist 1s early m diastole

Aortic Insulficiency. The murmur of
aartic sufficiency was first cleatly de-

than about the 3pex,” that it wag

A o-
Tonged through the whole inten, a{“nf
epose,” that st hag »

the softness o
bellows murmuy, an ! the

panying the second sound and
Iasting through the whole interval of
tepose Is diastolic in time, as the
phouogram in Figure 303 demonstrates.
The distribution of the murmar is espe~
cially in the direction of the Tegurgitant
stream, as shown in Figure 304, In
many patients the murmur s often
loudest alang the left stemnal border at
the second, third and fourth mbs and
their interspaces, In some patients it
may be heard at the left sterna) border,
but not clearly over the nortic valve
area,

The murmur of aortic msufficiency is
usually ;Qﬁ.andlﬂ\c\wing, but quite
distinct, so that there 13 ordinarily little
question whether the student hears it
Either he hears it or he doss not. Often

Fio 304 Distribution of murmur i aopyc
insufficiency  Pojnes o which dots are

<loser together ndicate greater intensity.
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This first sound was so greatly accen-
tuated jn a patient described by Graves
that it was audible 6 feet from the
chest wall.

The murmur is loudest near the apex
and is not so widely transmitted as the
murmur of mitral insufficiency (Fig.
294). Like the presystolic thrill it may
at times be present only after the pa-
tient exercises.

The murmur of mitral stenosis may
begin in mid-diastole, or even in early
diastole, and continue until the appear-
ance of the first sound, or it may be
short in duration and appear only just
before the beginning of systole. At
times two distinct murmurs may be
present, one in early diastole (proto-
diastolic) and another in late diastole
(presystolic or telediastolic). The first
type of murmur, which is of relatively
long duration, commonly persists in au-
ricvlar fibriltation (Fig. 300), while
the second type of brief duration in-
variably disappears This is not surpris-
ing. The murmur in early diastole is
caused by the flow of blood during
diastole from the left auricle into the
left ventricle through the narrowed mi-
tral lumen. This flow continues in au-
ricular  fibrillation. The presystolic
rumble is produced by the powerfully
contracting left auricle forcing the blood
through the constricted mitral orifice,
just before ventricular systole. This au-
ricular contraction is absent in aurtcular
fibrillation. The first type of murmur is
by some referred to as diastolic, while
the second type is called presystolic
The difference in the mode of produc-
tion of these two murmurs is shown in
Figure 302,

At the base of the heart, auscultation
at the pulmonic arca shows a marked
accentuation of the second pulmonic
sound. L .

Miteal is in most
produced by endocarditis complicat-
ing sheumatic fever or chorea. :I'h.c
typical lesions with the characteristic
physical findings appear usually about
ten years after the endocarditis. At first
the lesion is a mitral insufficiency with

AUSCULTATION OF THE HEART

Dustae

EARLY DiasTouc Munium

HEANT Sounps —’-——”—_’

LATE Diastoue Muswur

Heanr Souwos M

Fia, 302 A, Blood flowing through normal
valves 1 dastole produces no murmur, B
blood flowing through stenosed valves in
diastole provluces early diastohe mirmir,
C, blood flowmg through normal valves
during aurcular systole produces no mure
mur, D, blood flowing through stenosed
valves in auicular systole produces lute
diastolic {presystolic) murmur,
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istolic murmur most intense over  parently (m',g;cnifal. In syphilitic dis-

l&ida?ri:ghaié:s, transmitted from there  eases of the asortic valves there maylgz [
to the first right mterspace and along 2 loud syg(o}xc rumble, as well as the o/,
the course of the artenes. It is usually _sign3of gortic wsufficiency. < .,
loud and distinct over the carotid and A rtough sysmhc.mm’mhr. is often J,
brachial antenies i 15 also well heard, heard over the donic area ir aodtitis /1 f
but is not loud over the pulmonary area  and in marked atheroma of the aorta.-
and over the bady of the heart (Fig In aortitis (hiS systolic murmur magf,
306). The murmor of aortic stenosis i3 appear before the diastolic murmur of f'
the oudest wsually heard in valvafar portic nsufficiency appears. Frequently & ln
heart disease and may be audible several i aortitis with aogtic wsufficiency both 4 .
feet away from the patient. sys(ol'fc and diastolig aortic murmurs

The murmur of aortec stenosis cas-  are heard. Syncope frequently oceurs i“.}) s
not arise until 1he blood begins to flow  aortic steposis, and sudden gai}} s ot .

~ ngea R ol

[N

mto the aona, and a3 a_result the yncommon. — ©
murmur does not appear untd 2 brict  Pulmonary Stenosis. Pulmonary ste-

mterval after the beginning of systole”™ nogis is a valvular lesion infrequently

This is well shawa m e phonograd  geen, but ont of the most commen of

(Fig. 307). all congenital héart lestons. It may be
Aortic stenosis may be the result of cm\ge‘s—‘““‘b

o1 old rhevmatic endocardufs or of

arteriosch " Exceptionall

nital of may be acquired as the
C tesult of endocarditis. According to
: y LIS ap-~ Hirschielder, 82 per cent of all cases
showed evidence of other congenital
cardiac lesions.
The murmur of pulmonary stenosis-
(Fig 308) is systolic in lime, rasping,
best heard at the left Border. ofili“thge

sternum inétha conaed Twen

© . e e,
feft ixi(e:scapulqr area. The _systolic
murmur of pulmonaty stenosis is usually

accomapanied by 2 systolic thrill ot the

second feft interspace. =5
Congenital pulmonary stenosts with a
defect of the interventricnlar septum is

fo 0 o associated commonly with a marked
a. sttibution of 0sis; i i
i of murmur m aerte 2:;; s; acquired pulmonary stenosis,

PR Tt

F1a 307 Systole
1€ MUtmYL over aartic area in 200G stenoss Murmur markeq wth arros
w,
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the murmur is inaudible when listening
with the stethoscope, but is clearly
heard when the examiner places his ear
dircctly on the chest wall at the aortic
area or over the sternum. Occasionally
it is so faint that it can be heard only
when the patient holds his breath after
a deep expiration, Tn that unusual com-
plication, Tupture of an aortic cusp,
the soft diastolic murmur may suddenly
become musical or harsh and rasping.
' Aortic insufficiency is usually due to
a rheumatic endocarditis, to syphilis or
to arteriosclerosis. The statistics in
reference to the relative frequency of
rheumatic and syphilitic aortic insuf-
ficiency show some vanations. Osler
states that syphilis “is the most im-
portant cause, certainly in young adults
and middle-aged persons.”

Flint Murmur, This murmur was
first described by Austin Flint, Sr, in
1862 in two patients, who showed a
diastolic aortic murmur, but also had a
marked presystolic murmur-at the apex.
At autopsy both patients showed aortic
lesions, but normal mitral valves, Flint’s
observations have since been repeatedly
confirmed and the importance of his
observations has been generally ap-
preciated. The Flint murmur js often
heard in aortic insufficiency.

Flint's explanation of the murmur is
as follows: JIn cases of considerable
aortic insufficiency, the left ventrcle is
rapidly filled with blodd dlowing back
from the aorta as well as from the
auricle, before the aurnicular contraction
takes place The distention of the
ventricle is such that the mitral curtains
are brought nto coaptation, and when

ABRIC VALVE -~}

REGURGITATION -~ g
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the auricular conteaction takes place
the mitral direct current *passing be-
tween the curtains throws them into
vibration and gives rise to the char-
acteristic  blubbering  murmur, The
physical condition is in effect analogous
to contraction of the mitral orifice from
an adhesion of the curtains at their
sides.” No better explanation has been
suggested since (Fig. 305).

It is ofteni extremely difficult to de-
cide whether a patient suffering from
aortic disease and showing a presytolic
apical rumble has dortic insufficiency
with a Flint murmur or aortic insuf-
ficiency with mitral stenosis. On the™
basis of pathologic findings the diagnosis
of aortic insufficiency with a Flint,
murmur is more often correct, Clinical
experience checked by necropsy ob-
servations teaches the physician that a
single diagnosis is more often corrcet,
than a multiple diagnosis: A ystoli
thrill is usually absent in a Flint mu
and usually present in matral stenosis. .
The character of the pulse may ad. If
it is small, instead of bounding, there is
probably a mitral stenosis present.

Aortic Stenosis. Aortic stenosis 15 a
comparatively uncommion leston. It was
first recognized clearly by Hope, )vho
observed that jt was systolic i time,
well heard over the sternum at the level
of the third nib, well heard upward for
2 inches or more and louder in these
areas than below the level of the valves.
“Its pitch or hey 1s usually that of a
whispered r, from being superficial, :1'nd
it accordingly conveys the idea of being
pretty near to the ear.” .

The murmur of aortic stenosis v 2

PRODUCES MUAMUR

&N -
N s 01000 PasamG TeacuGH
I} \l‘ Y" ) CONSTRICTID MITRAL ORIFICE

P aenreaL vave

URRENT OF BLOOD NECURGITATING
CONSTAICTS ORINICT.

Fic. 305. Diagram sllustrating production of Flint murmur, (After tlrschfelder.)
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Fic 309 Clubbing of fingers with pigmentation

nt after the onset of systole and do
occupy the entire period of sys!ple
1ddition to this murmur there is 2
olic thrfl m the third left mterspace.
he murmur of an mterventnicular
ect may be confused with that qf
monary stenosis, but the former is
der m the third than i the secon,d

phed to the combmaton of four
thologic states pulmonary stenosts,
enentricular septum defect, dextro-
xition of the aorta, and hypertrophy
[ the night ventncle “This 1s the most
ommon cause of marked congenstal
yanosis met m adults” (Levine). Most
f these patients survive for only a few
ears, but occasionally patients fifty or
more years of age are seen The blood

shows a marked polycythemua, counts of
10000000 or more beng

Fic 310. Patent suffering from tetralogy of
Fallot Marked cyanosis of the lips, and
ascites

riosus 1s best heard at the second or

scen  In children there 15 cxsually
marhed clubbing of the fingers, often
with brownish pigmentation above the
fingernails (Fig 309) Many adults suf-
fering from congenttal heart disease
with marked cyanosis show this com-
bination of conditions at autopsy (Fig
310)

Patent Ductus Arteriosus (Botallo).
The murmur of a patent ductus arte-

third left space near the
sternum, and is transmitted to the left
clavicle, to the vessels of the neck and
often backward to the left l

area It is continuous, with systolic
accentuation, and is described as a
“machinery murmur” or, according to
Vaquez, “resembles the sound of a
train 1 a tunnel” This machinery
murmur, when present, is diagnostic of
the condition, but it 15 often absent.
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Fio 308. Murmur of pulmonary stenosis heard at pulmonic area. Systolic in time, harsh in

tone. Murmur marked with arrow.

Pulmonary Insufficiency. Pulmonary
insufficiency is a rare disease occurring
either as a congenital lesion or as a
result of endocardiiis. The murmur is
soft, diastolic and best heard along the
left sternal border at the third interspace
and heard as far down as the xiphoid
process. !

The Graham Steell Murmur. Graham
Steell in 1889 showed that in some
patients with mitral stenosis an exces-
sive pressure is produced In the pul-
monary artery which causes dilatation
of that artery with insufficiency of the
pulmonary valve. {This produces a soft
diastolic murmur along the left border
of the sternum. This murmur is, how-
ever, exceptional and occurs in only 4
per cent of the cases of mutral stenosis.

Tricuspid Stenosis. This “lesion is
also excessively rare and not often diag-
nosed. In 26,000 admussions at the
Johns Hopkins Hospital this condition
was found n only 7 cases, m all of
whom other cardiac lesions were
present. A rumbling presystolic murmur
is present over the lower part of the
sternum and along the left sternal
border.

Tricuspid Insufficiency. Organic tri-
cuspid insufficiency is rare, most of the
cases scen being examples of relative
tricuspid insufliciency. The murmur of
tricuspid insufficiency is a soft, lo_w-
putch systolic murmur of greatest in-
tensity over the lower part of the
sternum. Pulsation _of the liver occurs
_oltea.and is a valuable diagnostic sign.
~ Tricuspid insufficiency, while rare in

the organic form, is onc of the conmon-
est of lesions in the functional form due
to dilatation of the ventricle from other
heazt lesions, Autopsy records also show
that it is one of the most commonly
missed of all lesions, because it is
commonly mistaken for, or not dif-
ferentiated from, a coexsting mitral in-
sufficiency, and also because a widely
dilated tricuspid orifice produces no
murmurt.

THE MURMUNS OF CONGENITAL
HEART DISEASE

Pulmonary Stenosis. This is the most
common primary congenital lesion,
comprsing more than one haif of all
cases of congenital heart discase. The
murmur of pulmonary stenosis has
alrcady been discussed. X

Interventricular Defect. Perforation
of the interventricular septurn was first
deseribed by Henn Roger in 1879 and
has since been known as Roger's dis-
ease. Roger descnibed the murmur as:
“A Joud murmur, audible over a Jarge
arca, and commencing with systole, 1s
prolonged so as to cover the normal tic-
tac. It has its maximum at the upper
third of the precordial region It is
central like the septum, and from this
central pomt gradually dimnishes i in-
tensity in every direction. Thc murmur
docs not vary at any time, and it is not
conducted mlo the vessels." A phono-
gram of this murmur shows that o
begins the instant systole appears and
lasts throughout systole (Fig. 357)
Most systolic murmurs begin a brief
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Fio 311 Systolic musmur im severe
motked by arrow Sound record at apet

the apex of the heart have aroused
partieular discussion  Extremely Joud
systohe murmurs may be hg:u.d at the
apex which, because of their intensity,
the mevpenenced observer feels sure
ate due to mutcal disease, and yet at
autopsy the mutral valves may sl.m\v
onty a sheht enlargement of the mitral
nng of, indeed, none At all Such ex-
penences are extremely common

These systohe musmurs ate heard
frequently n Gravey dusease and in
severe anermas (Fig 311). In both
conditions the heart action 15 sapid,
even “dehrious,” and this tachyeardi,
according to some, produces the mur-
tmurs, possibly by defective valve closure.
The systole murmuts heard in severe
anemuds, winch are often Joudest 2t the
base of the heart, were thought by
Toutlaud 1o be due to the decreased
viscosty of the blood 1 anemia, and
itus observation forms the basis for
the theory of “hemic murmurs™—
murmurs produced by changes 1 the
blood nselt,

“Hemic mutmurs,” however, at times
are due to ddatation of the heart with
4 selatne mueal insufficcency Such an
example 15 seen in Figute 312, which
shows a roemtgenogram of a pateent’s
heart who was suffenng from a severe
secondary anemia with a marked cardiac
diatation and a loud systohc murmur,
Whea the patient’s anemia improved,
the cardiae dilatation disappeared apd
with &t the systohic murmur (Fig. 313).

anema foilowing gastic ‘hemorthage
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Systolic murmur

Fic 312 Roentgenogram of pauent with se-

vere anemia, showing

marked  cardiac
diatation,

1A .
vl
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Whtte believes that such terms as
“hemic” and “accrdental” should be
omitted. He adds, “conditions hke
anemia act by causing cardiac dilata-
tion.” -
“Systolic murmurs at the pulmonary
valve area are frequent, White remarks,
“It 15 the commonest of all heart mur~
murs, and if absent with the subject in
the upnght position, 1t can uszally be
brought out in the normal individual as
well as in_the cardiac patient by the
assumption of the recumbent, 0
Especially fn full expiration, Therefore
the pulmonary systolic murmur may be

L_position,

[
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The diagnosis of congenital heart dis-
ease is often aided by the presence of
marked cyanosis and clubbing of the
fingers in the patient. Congenital lesions
are often multiple in the same patient,

FUNCTIONAL MURMURS

In contrast to organic murmurs, which
are produced by pathologic changes in
the heart valves, there is a group of
murmurs which are not due to such
changes and the significance or im-
portance of which it is often difficult
to determine. These murmurs are most
commonly spoken of as functional,
accidental or hemic, and form a group
the explanation of which has resulted
in an almost endless controversy. These
murmurs_confused Laennec so much
that he finally came "to the erroneous
conclusion that no murmurs are of any
value in the diagnosis of cardiac disease.
Potain made the most exhaustive study
of functional murmurs His studies
covered a period of nearly thirty years
—from 1865 to 1894. He found such
murmurs present in one-eighth of all
the patients seen on his hospital scrvice.
They were present 1n practically all cases
of Graves' disease, 1n 50 per cent of the
cases of chlorosis, 5 per cent in measles
and scarlet fever, 10 per cent in pul-
monary disease. He found the murmurs
commoner in young persons, the great-
est frequency being between the ages
of twenty and thirty, while there was a
rapid decrcase in frequency after the
age of thirty.

The student should not gain the im-
pression that functional murmurs are
truly “accidental” and to be altogether
disregarded  Often they may, quite
often they may not, be disregarded. A
relative insufficiency of the mitral valve
due to an enlarged left ventricle pro-
duces a systolic murmur which is func-
tional in so far as there is no organic
pathological process on the mitral
leaflets. Such a murmur, however, may
be of as great as or greater importance
than the systolic organic murmur of an
almost perfectly functioning  mitral
valve.

AUSCULTATION OF THE HEART

The most satisfactory classification
of these murmurs is into intracardiac
and extracardiac. -

Intracardiac  Functional Murmurs,
Intracardiac  functional murmurs are
commonly due to the same mechanism
that produces organic valvular murmurs,
but differ in the important respect that
the changes in the valves are functional
and may be transient, while organic
murmurs due to anatomical lesions are
permanent.

The best-known example of these
functional murmurs is the murmur of
relative tricuspid insufficiency. The tri-
cuspid valve in scveral discases in
which the pressure in the pulmonary
circulation is markedly increased may
become insufficient with_dilatation _of
the_tricuspid _ring and of the nght
ventricle. This increased pressure-isob-
served in pulmonary sclerosis, in mitral
stenosis and insufficiency, 1n adherent
pericardium and in myocardttis. 1f the
patient’s condition improves, the tri-
cuspid insufficiency disappears; if he
dics, the autopsy reveals a dilatation of
the tricuspid rings, but normal vahe
cusps. This type of functional insuf-
ficiency producing a systolic murmuc has
long been recognized. In recent years
it has been shown that at the aortic area
a functional insufficiency may occur,
especially in arterial hypertension, which
produces a diastolic murmur, and that 2
functional insufficiency of the mitral
valve is not uncommon with the pro-
duction of a systolic murmur. Both
these murmurs occur most commonly
dunng cardiac failure and disappear
with improvement in cardiac tone,

A presystolic murmur is sometimes
heard at the apex in patients who have
an obstruction to the pulmonary cir-
\culation, but no lesions of the mitral
valve. We have scen three such paticnts
who were suspected of having mitral
stenosis, but showed at autopsy exten-
sive pulmonary fibrosis and perfectly
normal mitral valves. This murmur has
been studied recently by Wyckoff and
Bunim. -

The functional systolic murmurs at
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SUMMARY

The murmurs of stenoss of the valves
are uswally due to organic disease of
the valves and are accompanied by 2
thritl ]

The murmurs of insufficiency of the
valves may be due to orgamic disecase
of the valves of to 2 functional dilata-
won of the valve rings with normal
valve leaflets.

A functional dilatation of a valve
may be more serious than orgame dis-
ease of the valve leaflets

Cardiorespiralory TUImur axe pro-
foundly altered by respication and by
change in the position of the patient.

AUSCULTATION OF THE HEART
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systolic murmur over the 'innamina\.c,
carotid and subclavian asteries and theit
branches This musmur tis o(tcnlhcard
at the sngle of the Jeft scapula.

fu auﬂigé {nsufficiency a Joud first
sound, or pistolshot sound, and
Traube’s double sound, may be heard
over the femoral arteries without exert-
ing pressure. .

Duroziez’s sign is the “donble inter-
mutent crural murmer” in aoftic insut-
ficiency which, as Duroziez noted, “most
commenly is not present and it is neces-
sory to produce it by means of com-~
pression.” On pressing the stethoscope
firmly over the femoral artery in aottic

Ofganic murmurs may also be some-
what altered by being
weaker doring inspiration, * =

Congenitat cardiac "défects are often
multiple, and the patent may show
cyanois and clubbing of the finger.

Diastolic murmufs” are more often
organtc than functional,

The diagnosis of a heart fesion may
be made in many instances from the
auscuhatory signs alone, but it 15 sater
to seek the additional 2id of wspec-
tion, palpatian, percussion, examina-
ton of the pulse and, when possible,
of the roentgen rays.

AUSCULTATION OF THE
BLOOD VESSELS

Acteries In addition to the musmurs
produced within the heart and trags-
mitted to the arteries, murmurs may
anse m the artenes themselves. A
syolic murmur may be produced in a
notmal antery by deep pressure.

¢ eddues sn an aneurysmal sac may
produce orer the aneurysm foud systohic
murmurs whick are “transmitted o
some distance along the aremes. A
rough continuous murmur with g systolic
secentuation 15 heard over an arteno-
enays aneufysm
mtl‘;; be;lh fy0es of ancurysm a systole

olten  acco: v
X mpanies the systolic
in stenoss of the aona,

vosrciation of the aona (ro' i_k,f,gify’,’:f
+ arctare =t press), there §g g soft

insufficiency one often hears this double
@i cich

Veins, A continuous humming oOr
foasing Tourmwr is heard over the
fogufar vein in some cases of marked
anemia and hypecthyroidism, Tt never
ceases, occurs during systole and
diastole, and has been called the “hum~
ming-top murmur™ and the “bruit du
diable.”

Loud murmurs are occasionally heard
m the tegion of the easiform cartilage
in cirthesis of the hver over difated
veins produced by 2 well-developed
collateral circulation. Gwyn has de-
scribed two cases in which a diagnosis
of congenital heart disease has been
made, m both of which the muyrmur
disappeared on making pressure over
the stemum in a certain spot,
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Fr6. 313. Same patient after anemia was
markedly improved.

considered to be a normal physiological
event unless of considerable intensity
in the upright position; even then it
should be carefully analyzed before
being called abnormal.” Such murmurs
are probably associated with slight dis-
__placement or_distortion of the Pulmotiary
artery.
Extracardiac Functional Murmurs.
These murmurs, better known as cardio-
piratory or cardiopulmonary mur-
murs, were first described by Laennec
and later exhapstively studied by Potain.
Laennec 1 1826 noted that “in
certain persons the pleura and the
anterior borders of the lungs extend
in front of the heart and cover 1t almost
entirely. If ane examines such a person
at the moment when he notes the heart
beats are rather forceful, the diastole
of the heart compressing these portions
of the lung and forcing the air ont of
them, alters the breath sounds in such
a manner that they imitate more or less
closely the sound of a saw or that of a
soft wood file, But with a Intle practice
it is casy to distingwsh this sound from
the bellows sound produced by the heart
itself. It is miore superficial. One hears
below the normal sounds of the heart;
and on asking the patient to hold his
breath, it diminishes markedly or ceases
almost entirely.”

AUSCULTATION OF THE HEART

Potain confirmed these findings and
demonstrated that these murmurs are
loudest and most commonly heard in
those areas where the movements of
the beating heart are the most extensive.
He also showed that they are heard
over the areas where there is retraction
of the heart, which produces a small
area of increased negative pressure with
a sudden expansion of the Jung causing
air to rush in with the production of 2
murmur. This retraction is usually
systolic, and such murmurs are usually
systolic; but oceasionally the retraction
is diastolic, and in such cases the mur-
mur is diastolic (Fig. 314).

Hamman in 1937 called attention to
the presence of a “pecular crunching,
crackling, bubbling sound heard over
the heart with each contraction” in
interstitial emphysema of the lungs.
This sound may appear or disappeat
with change of position.

Potain also devoted much time to 3
study of the location on the precordium
of organic and functional murmurs The
areas in which these murmurs are most
frequently heard are shown in Figure

15.

Fi 314 Relaton of heart and lung flap
dunng  production  of cardiorespratony
murmur

l . MURMURS ALMOST ALWAYS CRGAMIC
(55T MURMURS MOST FREQUINTLY ORGANIC

= TIONAL
SETT] MURMURS MOST FREOVENTLY FUNC
[ wumisury Auwars FunCTIONAL
Fic 315. Heart murmurs (After Potam )



SUMMARY

The murmurs of stenosis of the vatves
are usually due to orgaic disease of
the valves and are accompanied by 2
thnll

The myrmuts of insufficiency c?l the
valves may be duc to organic disease
of the valies or to a functional dilata-
tion of the valve rings with normal
vabe leaflets

A functional dilatation of a valve
may be more serious than Orgamic dis-
case of the valve Jeaflets.

Cardiorespiratory murmurs 2ae pro~
foundly altered by respuation and by
change in the position of the patient.

Organic murmurs may also be some-
what altered by respiration, being
weaker during inspiration. ¢, . ..

Cangenital cardiae defects are often
multiple, and the patient may show
cyangsis and ciubbing of the fingers.

Diastofic murmufs are mare often
organic than functional

The diagnosis of a heart lesion may
be made m many instances from the
auscultatory signs alane, but ¢ is safer
to seck the additional aid of mspec-
von, palpation, percussion, examina-
tion of the pulse and, when posstble,
of the roentgen rays

AUSCULTATION OF THE
BLAGD VESSELS

Arterics. In additian to the murmurs
produced within the heart and traps-
mitted to the arenes, murmurs may
anse in the aderics themselves A
systolic murmur may be produced 1n 2
normal artery by deep pressure.

The eddies in an aneurysmal sac may
produce ever the anenrysm loud systolic
murmues which are Aransmitted for
some distance along the anenes A
rough continuous murmur with 2 systalie
accentuaben 1s heard over ap artero-
Yenows ancurysm,

n both types of aneunysm g systokic
thrll often accompamies the systotic
munnur

Tn stenosis of the aona, al
coaraation of the aorta {co :lst(;gf:}lzlzg
+ arctore = 1p press), thete is a sol'l

AUSCULTATION OF IHE HEART
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systolic musmut over the ‘innommatg.
carotid and subclavian aneries and theit
branches. This murmur is often freard
at the angle of the left seaputa.

fn aortic imsufficency a loud first
sound, or pistol-shot sound, and
Teaube’s donble sound, may be heard
over the femoral artenes without exert-
ing pressure. )

gl)grmziez': sign is the “doudle inter-
smttent crural murmur” in soric insuf-
ficiency which, as Duroziez noted, “most
commenly is not present and it is neces-
sary to produce it by means of com-
pression » On pressing the stethoscope
firmly over the femoral artery in aortic
insufficiency one often hears this double
murmur—swish-swish.”

Veins, A toptinuons  homming of
yoaring wommur is beard over the
jugular vein m some cases of marked
apemia and hyperthyroidsm. It never
ceases, occurs during systole and
diastole, and has been called the “bum-
ming-top murmur” and the “bruit du
dable™

Loud murmurs ate occastonally heard
in the region of the ensiform cartilage
in_cirthosis of the lver over dilated
veins produced by a well-developed
collateral circulation. Gwyn has de-
seribed two cases 1n which a diagnosis
of congerstal heart disease has been
wade, in both of which the murmur
disappeared on making pressure over
the sternum in a cenain spot,
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CHAPTER 11
CHAPTER 17

THE PULSE

PALPATION OF THE PULSE is one of the
most ancient and time-honored practices
of the medical profession. The physi-
cians of ancient Egypt were familiar
with the procedure of palpating l}.)s
pulse, which is described m the Edwin
Smith Papysus (1600 8. ¢.) and in the
Papyrus Ebers (1550 B. c.). The
ancient Chmese distinguished at least
wenty-three kinds of pulses and claimed
that all diseases could be diagnosed by
the pulse, since every disease alters the
blood and consequently the pulse A
thousand years later Hippocrates taught
s discaples to feel the pulse as a part
of their exammation of the patient, A
century affer Hippocrates, Praxagoras
of Cos wrote a treatise on the pulse
which led fater physicians to believe
that Pravgoras had  discovered the
pulse. Herophilus of Alexandria, the

this treatise Broadbent in 1850 wrote:
“f3is description of the different char-
acters of the pulse leaves little to be
added at the present day’—a tribute
to the genius of Rufus and at the same
fime a confession of a lack of progress
in this field for eighteen hundred years,
Rufus described the pulse as frequent
or infrequent s regatds the rate; quick
or slow, refernng to individual pulsa-
tions; strong or weak, referring to the
intensity of the beats, hard or soft,
referring to its compressibility, He also
noted the intermittent pulse, the vibrat-
sng pulse and the dicrotic pulse, was
familiar with the bigeminal pulse and
studied the effects of the respiratory
movements upon the pulse. Paul of
Acgina, who practiced during the

seventh century of the Christan era,

pupil of Pravagoras, also devoted much
tme to the study of the pulse, timed
its beats by a water clock, and dis-
tinguished several vatieties of irregu-
larities 1n the pulse, He also noted that
the beats of the heart and the pul

d no less than smty-two
varieties. Among the various types listed
we mnote the pulsus dicrotus, pulsus
parvus and pulsus rarus, terms still in
general use

Little progress was made duting the

of the pube were synchronous. Rufus of
Ephesus, who pracuced dunng the reign
of Trajan in the sccond century, wrote
a treatise on the polse which was lost
for centunes, hut was discovered and
translated by Daremberg in 1845, Of

g centuries in knowl of
the pulse. Cardinal Cusanus (1401-
1464) mentons a clepsydra, or water
clock, with which one could study the
frequency of the pulse in disease. The
celebrated Galileo timed the swinging
of a pendulum with his own pulse, and
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A

FiG. 316. Santorio’s otiginal pulstlogium The
mnstrument timed the pulse by the swmg
of the pendulum The length of the cord
which determined the rate of the swing
was measured on the scale.

conversely used a pendulum to count
the rate of the pulse Santorio Santorio
(1561-1636), better known as Sanc-
torius, used this invention of Galileo,
calling it a pulsilogiim or pulse clock
(Fig. 316, 317), and Athanasius
Kircher in 1664 described and illustrated
a similar instrument. In 1707 Sir John
Floyer published his classic *“Pulse-
Watch,” which is a landmark in the
history of the pulse. Floyer at first used
the common Sea-Minute-Glass, “but be-
causc that was not portable, I caused
a Pulse-Watch to be made which run
60 Seconds, and T placed it in a Box
to be more casily carried, and by this
I now feel Pulses.” This pulse watch he

Tertinm,

Fic. 31‘7. Santorio’s improved pulsilogrum
!n this instrument the length of the cord
is measured on the dial

always compared with the minute glass
which he kept at home as a standard

Though the ancients were quite
familiar with varous types of pulses
and irregularities of the pulse, they were
totally unaware of the mechanism by
which these changes were produced
Our knowledge of this mechanism is the
result of investigations carried out dur-
ing the past century. This advance is the
result of the labors of Karl Vierordt,
the physiologist of Tubingen, who de-
vised the first practical sphygmograph,
of Carl Ludwig, the physiologist of
Leipzig, who invented the kymograph,
of Etienne Jules Marey, the physiologist
of Paris, who introduced graphic
methods of studying the pulse into
clinical medicine, and James Machenzic,
the country doctor of Burnicy, who de-
vised an instrument for recording
simultancously the venous and radwl
pulses. Mackepzie's discovery clearcd
up many unexplamed points, since it
enabled him to obtain a record through
the jugular vein of what the auricles
were domg at the same time the radial
pulse recorded the action of the ven-
tricles. Thus the great advance in our
knowledge of the pulse during the past
century has been duc to the use of



ic methods. However, the follaw-
ﬁ::p:l‘xco\aﬁon from Mackenzie (1926),
who did perhaps more than any other it
this domam, is significant: “In the ex-
ammation of the artenal pulse several
methods may be employed, as explora-
tion by the fingers, by graphic records
and by instrumental measurement of
the arterial pressure By far the most
important of these methods 15 the first
There 15 a tendency to exalt the others
st the expense of the digital, but no
apparatus can ever replace the trained
finger No doubt the other methods can
e very definite information of a
timited kand, but in diagnosing the pa-
tient's condition they should only sup-
plement the digial exammation ™

INEQUALITY OF THE PULSES

The Chinese physician of old always
felt both pulses of a patient simul-
tancously as the first procedure in the
examunation of his patient and laid great
stress on @ comparison of the two
pulses, since he diagnosed diseases of
the heart, hwer, hadney and intestines
from the feft wnst and diseases of the
fungs, stomach, spleen and kidney from
the night wrist It would be wise for the
physician of today to follow his ex-
ample, but for a different reason. In-
equality in the two pulses 15 readdy
made out and may be of great diag-
nostic value Retirdation of the pulse
5 commonly present in the artenes be-
sond the ancurysmal sac. An aneurysm
of the transverse or descending arch
of the aotta causes a retardation of the
pulse wave at the left wrist with an
artery that feels smaller and 1s more
canly compressed An aneerysm of the
ascending aorta or jmnominate attery
may produce the same changes in the
pulse at the nght wriss,

A tumor Pressing upon any of the
targe trunks may broducethanges in
the pulse similar 1o those of ancurysm
1t <hould, howeser, be remembered that
M some persons there s normally a
difference 1 the size of the o pulses,
o some people one radial anery 55
smaller and the ulnar artery larger by
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Fic 318 Paipation of the pulses | ¢
have a radial artery that is more super-
ficial at one wrist than at the other.
These anatomical differences produce a
larger_pulse_on_one side than on the
other, but no retardation of the pulse.

In coarctation of The aoria the radil
and carotid pulses are large and
throbbing, while the femoral, popliteal
and dorsalis pedis pulses are scarcely
palpable The pulsations of the ab-
dominal aorta may be difficult to feel,
and delayed This difference is due to
stenosis of the aorta, which produces
also a collateral circulation between the
upper and lower parts of the body
mamly through the internal mammary,
mtercostal, scapular and deep epigastric
anenes, These latter vessels are usually
markedly dilated and show visible
pulsations. The enlargement of the wnter-
costal arteries may produce notching or
crosions on the lower border of the ribs
which are clearly seen 1n the x-ray plate.
Indeed, the diagnosis is now definitely
made by the roentgenologist,

PALPATION OF THE PULSE

In g the pulse the orthod,
procedure is to take the hand of the
patient with the palm upward and place
!hreg fingers on the radial artery with
the inde< finger nearest the heart, With
his fingers in this position the observer

G

<

rox.
way of compensation. Some persomss . v---
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Fra, 316. Santorio’s orsgmal pulsilogmm. The
mstrument timed the pulse by the swing
of the pendulum The length of the cord
which determined the rate of the swing
was measured on the scale

conversely used a pendulum to count
the rate of the pulse. Santorto Santorio
(1561-1636), better known as Sanc-
torius, used this invention of Galileo,
calling it a pulsilogrum or pulse clock
(Fig. 316, 317), and Athanasius
Kircher in 1664 described and llustrated
a similar instrument. In 1707 Sir John
Floyer published his classic “Pulse-
Watch,” which is a landmark i the
history of the pulse. Floyer at first used
the common Sca-Minute-Glass, “but be-
cause that was not portable, I caused
a Pulsc-Watch to be made which run
60 Seconds, and I placed it in a Box
to be more easily carried, and by this
I now feel Pulses.” This pulse watch he

Tertium,
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Fig 317, Santorio’s improved pulsilogium

In this mstrument the length of the cord
is measured on the dil,

always compared with the minute glass
which he kept at home as a standard

Though the ancients were quite
fanuliar with vanous types of pulées
and irregulantics of the pulse, they were
totally unaware of the mechanism by
which these changes were produced.
Qur knowledge of this mechanism is the
result of mvestigations carricd out dur-
ing the past century. This advance is the
result of the labors of Karl Vicrordt,
the physiologist of Tiibingen, who de-
vised the first practical sphygmograph,
of Carl Ludwig, the physiologist of
Leipzig, who invented the kymograph,
of Etienne Jules Marey, the physiologist
of Paris, who introduced graphic
metihods of studying the pulse into
clinical medicine, and James Machenzic,
the country doctor of Burnley, who de-
vised an instrument for recording
simultancously the venous and radml
pulses Maekenzie's discovery cleared
up many uncyplamed pomts, since 1t
cnabled him to obtain a record through
the jugular vemn of what the auricles
were doing at the same time the radial
pulse recorded the action of the ven-
tracles Thus the great advance in our
knowledge of the pulse during the past
century has been duc to the use of



raphic methods. However, Ehc follow-
fngpquolnuon from Machenzie (19263,
who did perhaps more than any other 1
this domain, is significant. *In the ex-
amination of the artenal pulse several
methods may be employed, as explora-
uon by the fingers, by graphic records
2nd by nstrumental measurement of
the arlenal pressure By far' the most
important of these tmethods is the first.
There is a tendency to exalt the others
at the expense of the digital, but po
apparatus can ever replace the trained
finger. No doubt the other methods can
gve very defintte information of a
himited hind, but 1n diagnosing the pa-
uent's condition they should only sup-
plement the digital examination.”

INEQUALITY OF THE PULSES

The Chinese physician of old always
felt both pulses of a patient simul-
taneously as the first procedure m the
. ER C om0 rant

[ N -
the heart, Iiver, kidney and mtestines
from the left wnst and diseases of the
lungs, stomach, spleen and kidney from
the tight wrist 1t would be wise for the
physician of today to follow his ex-
ample, but for a different reason. In-
cquality n the two pulses 15 readdy
made owt and may be of great dig-
nostic value, Retirdation of the pulse
1s commonly present n the artenes be-
yond the aneurysmal sac An aneurysm
of the transverse or descending arch
of the aorta causes a retardation of the
pulse wave at the left wrist with an
artery that feels smaller and is more
casly compressed An aneurysm of the
ascending aorta or mnommate artery
may produce the same changes in the
pule at the night wnist

A tumor pressing upon any of the
farge trunks may produce-thanges i
the pulce similar to those of ancurysm,
It should, howeser, be remembered that
n ome peesons there is normally a
difference 1 the suze of the two pulses
In some people one radial artery is
smaller and the ulnar antery larger by
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way of compensation Some personss
have a radial artery that 1s more super-
ficial at one wrist than at the other.
These anatomical differences produce 2
latger_pulse_ e_side than on the
other, but no_retardation of the pulse.

In coarctation of the aorta the radal
and carotd pulses are large and
throbbing, while the femoral, popliteal
and dorsalis pedis pulses are scarcely
palpable The pulsations of the ab-
dommal aorta may be difficult to feel,
and delayed. This difference is due to
stenosis of the aorta, which produces
also a collateral cireulation between the
upper and lower parts of the body
mainly through the internal mammary
sntercostal, scapular and deep epigastric
arteries These latter vessels are usually
markedly dilated and show visibl
pulsations. The enlargement of the inter
costal arteries may produce notching o
erostons on the lower border of the 1ib
which are clearly seen in the x-ray plate
Indeed, the diagnosss is now definite]
made by the roentgenologist.

2

PALPATION OF THE PULSE
In examining the pulse the orthodc
procedute 15 to take the hand of tle
patient with the palm upward and place
three fingers on the radial antery with
the ndex finger nearest the heart, With
Ius fingers in this position the observer
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is able to feel distinctly the patient’s
pulse and note its characteristics.

Many misconceptions have arisen as
to what the pulse really is. When one
observes the carotid pulse, one gets the
impression that the carotid artery is
alternately expanding and contracting,
Mackenzie, however, has shown that if
we take two sphygmographic tracings
simultaneously, one with the receiver
directly over the carotid and the other
with the receiver alongside the artery,
the tracings are not similar as they
should be if the artery alternately dilated
and contracted, but one tracing is the
reverse image of the other, The carotid
really resembles a cord which is
alternately tightened and relaxed, tight-
ened or straightened during systole, re-
laxed during diastole. This movement
can often be well observed in a tortuous
sclerotic  brachial artery, when the
brachial pulse is clearly seen as an
alternate straightening and relaxation
of the vessel. What we see as a carotid
pulse is not an alternate dilatation and
contraction, but an actual displacement
of the whole vessel.

What we feel as the pulse differs
somewhat from what we see. We do
not feel an expansion of the artery since
this, if it really does occur, is so shght
that it cannot be registered on the
sphygmograph. Also, as Broadbent re-
marked, “A moment’s reflection as to
the volume of blood discharged by the
left ventricle into the aorta, and a com-
panson of this with the capacity of the
entire arterial system, will convince us
that it is altogether inadequate to pro-
duce any such expansion of the smaller
arteries as will be appreciable to the
touch,” The pulse we feel is also not
due to sinuous movement of the radsal
artery produced by the altemnate cord-
tike stretching and relaxation.

To {ecl the radial pulse it is necessary
to press it, even if very lightly, against
the bone. In palpating the pulse the
pressure of the cxamining ﬁf\gcrs ('lauc‘ns

vessel resumes its circular shape, This
change from the oval to the circular
shape we feel as the pulse. Broadbent
gives the following apt comparison:
“Such a pulsation can be felt on a
large scale by placing the foot on the
inelastic leather of a fire engine in
action, in which there can be no ex-
pansion.”

The pulse is largely an index of the
heart’s action, although, in addition to
the action of the heart, the elasticity
of the larger vessels and the resistance
in the arterioles and capillaries play an
important role in determining ceftain
characteristics of the pulse.

CHARACTERISTICS OF THE PULSE

It is a common practice to speak of
the force of the pulse. The strength or
force of the pulse depends in great
measure upon the force of the systole,
since the pulse obviously cannot be
strong if the ventricular systole is weak
or the ventricular filling incomplete. The
pulse, however, may be feeble, although
the cardiac contractions are very
forcible, as in mitral stenosis or in
certain cardiac irregularities. The force
of the pulse 1s not, therefore, an nc-
curate index of the force of the cardiac
contractions.

The use of the term “force” in rcla-
tion to the pulse and the description
of the pulse as strong and weak are
open to serious objections. By the term
“strong” one person means the volume
of the pulse, while another may mesn
the pressure within the artery.

The terms “quick” or “slow™ are
also often ambiguous, since they may
refer to the pulse rate or to the character
of each individual beat, The ancients
were more accurate in their terminology.
When referring to the pulse rate they
spoke of a pulsus frequens or pulsus
rarus (frequent or infrequent), and
when describing the character of the
individual beat they used the terms
“pulsus celer” or “pulsus tardus” (quick
or d

the vessel somewhat during
then a wave of blood discharged by the
ventricular systole passes along, and the

prol ).
The pulse is best dcscri.bc.d according
to the following characteristics:



1. Rate~pulsus frequens or Tams
(rapid or slow).

2, Sye—pulsus THAgRUS Of PALVLS
farge or small).
(‘;% Type of wave—pulsus celer or
tardus (abrupt or prolonged). X X

4, Rhythm—~pulsus regularis of t-
epularis (regular or ircegullar). .

5. Tension—pulsus durus ot motlis
{hard or soft).

Rate

The average rate of the pulse in
normal adults is 60 to 80 per minute;
in children, 90 to 140, in the aged, 70
to 80, .

Tachyeardia (raxir—tachus = swift,
4 xaplia—cardia = heart). An aceel
erauon of the pulse, tachycardia ot
pulsus frequens, is a normal occusrence
during and after exercise. One hundred
per minute may be considered the upper
Lt of normal. The pulse rate is de-
creased during sleep, increased after
eating, and dusng coltus may rise o
148 per mmate ot mare. It changes
slightly during respiration, being faster
during mspiration than dunng_expira-
tion, Excitement, a3 everyone knows,
produces a temporary increase in the
pulte rate, and the physician, in feching
the patient’s pulee, should waijt two or
three minutes before bepinning to count
the tate, In patients with irritable heart
the pelse may be rapid duting the
physical examination, but fall to normat
afier the patient 15 completely relaxed.

In most dweases mvsoriated with
fever the pulsc rate is increased. The
pulse rate wsually bears 2 definite ratio
to the height of the temperature, e
rate beng mcreased on an average of
fise beats for oty degree F, {eight
beats per degree C3). An increased
pubie rate 1< yevally present 1 severe
ancmts, and after a severe hemorchage |
the pulse is markedly increased in rate. )\
Atropine increases the pulse rate,

One of the most confion causes of
2 persitent tachyeardia is Graves® dis-
ease. This disease is alio hnown a8
Basedow’s discase, and more correctly
23 Parry’s discase, since this syndrome
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was first observed by Caleb Hﬂhard'
Patry, forty-nine years before Graves
and fifty-four years bcftzre }}asedows
publications In Graves disease thl’;
temperature is commonly elevatefl, buf
the increase in the plgse ;‘\5‘}5 0‘_’;
of all proportion 1o the elevation i
umperﬁme (Fig. 57). Basedow catled
attention to three outstanding findings
in this disease: exophthalmos, ‘tad?y-
cardia, and goter. THIs combination
of ‘signs is offen referred to as the
“Merscburger  triad,” named after
Merseburg, the home of Basedow.

In vagus paralysis due to increased
intractamal  pressure  (late  basilar
meningitis) the pulse rate is increased.
Persistent tachycardia is an imp
sign in myocardiai disease and almost
invariably present in cardiac failure.
Tachycardia may be the only pathologic
finding in acute and chronic myocardial
disease. A fast pulse associated with in-
dustinet and blurred heart sounds sug-
gests myacardial disease,

Parovysmal Tachycardia, This con-
dition was first descrived by Wlliam
Stokes in 1854, but studied more ex-
tensvely by Rickard Catton in 1867,
Cotton's first case showed a pulse rate
of 230 per minute, and three weeks
after the onset of the attack “the patient
entirely recovered; the action of the
heart becoming suddenly in every re-
spect natuzal, and the pulse eighty in
the minute,”

1. Bouveret, in 1889, gave the dis-
ease the name of “essentia) paroxysmal
tachycardia,” and it is often referred 1o
by the French as Bouveret's disease,
According to Bouveret, “each paroxysm
begins and ends suddenly, in a few sec-
onds These sudden transitions from
norma} rhythm to a tachycardial thythm,
“,"d Yice versa, are accompanied some-
times by peculiar sensations in the head
or in the precordal region.” The tachy.
cardis may, however, attain its maxi-
mam several hours or days after its sud-
den onset and may decrease for several
iours before tts sudden termination,

A patient may have attacks of par-
otysmal tachycardia for many years
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with no apparent impairment of health,
The paroxysmal attacks vary in their
duration from a few minutes or hours
to days or weeks. Paroxysmal tachy-
cardia may follow coronary occlusion
or acute myagarditis. Thyroid disease is
a common_cause of paroxysmal fachy-
cardia,

“Pathognomonic of this disease is the
abrupt onset and sudden termination
with_a_pulse rate exceeding 200 per
minute, The stimuli producing thése at-
tacks may originate in the auricle, in
the ventricle or in the auriculoventric-
ular node. This differentiation can be
made only with the electrocardiogram.
Though the rate is rapid, the beats are
regular (Fig. 319).

Bradycardia  (Bpadis—bradus =
slow, +xapsia—rcardia = heart). Slow-
g of the pulse, bradycardia or pulsus
rarus, js noted during convalescence
from certain infectious diseases, espe-
cially in influenza and often in pneu-
monia, IS%US usually produces bradyy
cardia, Typhaid fever causes a relative
bradycardia, the temperature being
markedly elevated while the pulse rate
is only slightly increased. The appear-
ance of the bedside chart i typhoid
fever is charactenistic (Fig. 51). In n-
creased mntracramal pressure with vagal
stimulation (early basilar meningitis)
the pulse rate is decreased.

The classic example of bradycardia
15 seen in heart block, first described
by Morgagni as “epilepsy with a slow
pulse,” but better known as Stokes-
Adams disease. Some patients with
heart block may have epileptiform at-
tacks when the pulse rate falls below
forty per minute. All paticnts with heart
block will have epileptiform attacks
when the pulse is slower than sixteen
per minute. Other patients have attacks

it
Jot
Lt
patient, the subject of many lsud'\z at-
tacks, had been bled so often that he
had a laEe‘l‘ inside his coat-—"Do not
bleed me™In an attack.” A patient with
a pulse rate of fifty or forty per minute
should be suspected of having a heart
block until proved to the_contrary. This
disease at times mafexisffor years with
no apparent impairment of health, We
observed such a patient once who had
a pulse of forty for fifty years and died
at the age of eighty-four from pneu-
monia.

Bradycardia is also common in sortic
stenosis and in patients who have been
digitalized. Heart block, aortic stenosis
and digitalis are the three most common |
causés_of bradycardia—— —

Some persons can increase the pulse
rate at will, while others can decrease
the rate, This voluntary control of the
pulse rate is rare, and its cause is not
well understood The alteration 1n rate
is probably due to sympathetic or vagus
depression or stimulation, Voluntary
acceleration of the leart rate has beent
ascribed by some observers to stimula-
tion of the sympathetic accelerator
nerves and by others to depresston of
the vagus nerve. In a patient whom we
studied, voluntary bradycardia was ap-
parently duc to pressure of the tensely
held neck muscles on the vagus nerves,
producing mechanical stimulation of the
nerves.,

Size

The size of the pulse is dependent
upon the degree of filling of the artery
duning systole and of emptying dunng
diastole. It is a measurcment of the
pulse pressure—the difference between
systolic and diastolic pressures. A pulsus
magnus has a high pulse pressure, a
pulsus parvus a fow pulse pressure. The
collar pulse in aortic jnsufficiency

of unc sness  closely bl
apoplectic attacks. Osler relates that one

is a good example of the pulsus magnus,

A

Fia. 319. Radial tracing in paroxysmal tachycardia. Pulse 200 per minute. (Mackenzie )



white the pulse in aottc steposis is the
classical example of the prlsus parus.

Type of Ware

The type of pulse ware which the
palpating finget feels and which 15 more
clearly shown m the_ Sphjgm:ggmﬁ'i}c-
pends upon the rapidity with which
pulse pressure changes. The term pulsus
celer does not sefer to the pulse zate,
mnasmuch 2s it does not mean 3 rapid

pulse, but 2 quick pulse, one which Tises

urckly and falls quicklys
¢ Sﬁ!gévlﬁz’s}z_cﬂﬁ—.ﬂ-!}c pulse and the
1ype of pulse wave are closely related,
they will be considered together and
some of the classic examples of dis-
turbances i size and type considered,
The Pulie in Aortic InsufBeiency.
The pulse m aortic insufliciency is 2
pulsuy magnus et celer. 1 s a pulss
magnus because it shows 2 high pulse
Pressure and a pulsus celer because jt
;nu quickly and falls quuckly (Fig.
20)

The pukse of aottic insufficiency is
one of the most stnking of pulses. It
was fiest desenbed by R d Views~
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deseription of the pulse was ;{ear ngxd
yivid, his deseniption ot the clinical pic+
ture of soruc insufficiency so complete
that it has been customary sice his day
to speak of the Corrigan pulse.

Other terms commonly used in des~
jgnating this pulse are coflapsing pulse
and water-hammer pulse. The term “col=
lapsing” was applied, since the extreme
and marked change in pulse pressure
imparts to the palpoting finger the im-
pression that the pulse has collapsed.
The term “water-hammer” is more fresZ”
quently used than understood. The water
hammer was a_ty ot piece of physical
apparatus much used in the mineteenth
century. A water hammer consists of 2
thick glass tube about 1 foot i leagth
halt Gilled with water, the aic having
been expelled by bouing the water just
before sealing the end of the wbhe with
a blow pipe. When such a tube is in-
verted the water falls down through the
vacuum like a solid body, and the hand
feels a short hard knock. A similar sen-
saticn s often ttanymitted to the AngsE

.Hﬁdmlw;ncr-hammcr pulse. The terim

sens in 1715, who wrote that the “pulse,
which appeared 10 be very foll, very
fast, very hard, unequal and so strong
that the anery of first one then the
othet arm, struck the ends of my fingers
Just as a cord would have done which
was sery tighlly drawn and violently
shaken ™ James Hope, more than a cen-
tury Iater, described i as & ferking
vu\\g. “the pulse of unfilled arteries.™
Corrigan weote & thaesic PRPpET on z0ttic
wsulficiency in which_hecalled agen-
o paniculaly ta the throbbing casot-
wls i this dieedie and nated that the
putee was “imanably full” Corrigan's

pulse,” ding to
Dock, was not used first by Corrigan,
but by Sir Thomas Watson v

Dock thinks thaf TheTerm “Corrigan
pg{sc should be appled, if at all, to
visible phenomena; water_hammer. to
palpatary sensations, As'the handling of
water bammers has been ahandoned,,

the tenm should also b P
Bonveane a0 b given up.” 1tis;

ML

vy watl_hJmamer,
descryptive,

The ‘water-hammes pulse is produced
b¥ 3 high pulse pressure, the difference

the term is very

NN NN

o 32 . .
% 320 Radigt racg of pelse in aonic insufficiency {Marey )
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between the systolic and diastolic blood
pressure being often 80 to 100 mm. of
mercury as compared with 50 to 60
mm. in the normal person. This pulse
is almost always associated with aortic
insufficiency, but may be seen occasion-
ally in severe anemias, in arteriovenous
aneurysm, in coarctation of the aorta
and rarely in Graves’ disease.

Though this pulse is well felt with the
palpating fingers over the radial, it can
often be felt better by grasping the
wrist with the entire hand, holding the
palm of the examining hand over the
flexor surface of the wrist. The water-
hammer pulse is usually more striking
and more easily felt by holding the pa-
tient’s hand over his head.

The cause of this pulse has been the
subject of much discussion. Vicussens
believed that it was due to the quantity
of blood which rushed back into the
ventricle through the damaged valves
during systole. MacCallum brought out
evidence to support this mechanical
conception. In experiments, the produc-
tion of a traumatic aortic insufficiency
is followed immediately by the appear-
ance of the typical pulse.

The Pulse in Aortic Stenosis. The
pulse in aortic stenosis is the antithesis
of that found 1n aortic insufficiency. The
pulse of aortic stenosis is a small hard
pulse, and it riscs and falls slowly—a
pulsus parvus et tardus. The pulse rate
in aortic stenosis is usually slow, Often

e

[

\/even when congestive heart failure is
present. The sphygmographic tracings
\show clearly this characteristic pulse
(Fig. 321). Aortic stenosis is “said to
be the only heart disease in which the
absolute diagnosis is determined by the
pulse-tracing™ (Hirschfelder).

Sphygmographic tracings in aortic
stenosis frequently show two other types
of pulse, the anacrotic pulse and the
pulsus  bisferiens. These two types of
pulse, which are not, however, pathog-
nomonic of aortic stenosis, will be con-
sidered later.

The Pulse in Mitral Stenosis. The
pulse in uncomplicated mitral stenosis
1s regular and small, but not feeble. It
is the typical pulsus parvus. This small
size of the pulse is often of great value
in diagnosis.

Pulsus Alternans, The classical pul-
sus alternans is a pulse which shows a
regular alternation in the size of the
beats. This pulse was first described by
Ludwig Traube in 1872 as *‘a succession
of high and low pulses, in such a man-
ner that a low pulse follows regularly a
high pulse, and this low pulse is sep-
arated from the following high pulse by
a shorter pause than that between it and
the preceding high pulse.” Traube illus-
trated his article with a tracing which
is shown in Figure 322, This alternation
of the pulsc is readily perceived by the
palpating finger, and occasionally is so
striking that it can be seen on inspec-

Fio. 321. Radial tracing of pulse¢ in aortic stenosis. (Marey.)
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Fio. 322. Traube’s tracing of pulsus alternans.



tion, particufarly of the bracl}ial arteries
1 etderly anteriosclerotic patients.
Mackengie segarded pulsur alternony
1 2 grave progostic sizn. He states
that he Fad nofed this-form of irreg-
toray amd a2

—rnt

g e Cme
aa ' - . ceeet
attention to these tracings and, Macken-
zie writes, “When 1 saw his account, 1
started to re-examine all my patients
wha had shown this condition (about
a dozen), and I found they were all
dead.”

Putsus alternans occurs chicfly in
elderly patients suflering from myocar-
dial disease, usvally the result of 2rterial
hypertension, coronary disease or aortic
tessons. When it occurs in the course of
an attack of paroxysmal tachycardia of
for only a few beats foffowing an extra-
systole, it B2s no smister meaning, Pal-
sus gfternans may” follow overdosage
with dizitalis and, m such cases, ditap-
pears when e drug is dheontinued,

Dicvotic Pulse. A normal sphygmo-
gram shows a second smal) wave on the
declining wave produced by the radn]
pulie. In centam fevers, notably typhoid
fever, there i3 a marked relaxztion of
the artenes, and the dicrotic wase be-
comes exzggerated (Fig. 323) and can
be felt as a small wave immedsately
foffowing the pulse wave It s most
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marked when the diastolic pressure s

]ﬁw. The dictotic pule s eatilyoblit-

erated by slightly increasing the pres-
surc of the examming fingze. A dicrotic
pulse should ajnays suppest the powsi-
bility of typhoid fever, if fover is present.

Anacsotic Pulse. The anacrotic pulse
i¢ 2 pulse which shows in the sph)gx{ur
gram a small wave on the ascending
fimb of the pulie wave, analogous to
the dicrotic wave on the descending
fimb (Fiz. 324). )t was once thought to
be characteristic of aortic stenosis, but
this view is incorrect. [t has no patho-
fogical sigrificonce. Some observens
consider it an artefact. It cannot be felt
by the examining finger, and in diag-
nosis is of no imponance.

Pulsus  Bisferiens. The pulsus bis-
Jerient (biv = twice 4 feriere = 10
beat) is a pulse having two beats and
shows at the apex two waves (Fip
325). According to Broadben, it differs
from the dicrotic pulse in that the di-
crotic wave of the dicrotic pulse is
cadily obliterated, while the pufsus bis-
ferieny is brought out by firm pressure, ,
1t is common in aonic stenosic, but is
found also in arteriosclerosis 2nd in
chrome nephritis. Some observers con-
slxider ;‘!{ a dfem'm of the dicrotic pulse, bur

srschfelder atates that the puliuy bin
feriens i associated w ’m
dion of the vescels, while the dicrotic

L NNV, |

Fis 323 Rada) tracing ef dicxotic pulse. (Broagbent.y

GUNNN
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Radial wacing of nacronc pulve i aonic sunovis, {Maskenzic.)
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between the systolic and diastolic blood
pressurc being often 80 to 100 mm. of
mercury as compared with 50 to 60
mm, in the normal person. This pulse
is almost always associated with aortic
insufficiency, but may be seen occasion-
ally in scvere ancmias, in arteriovenous
ancurysm, in coarctation of the aorta
and rarely in Graves’ disease,

Though this pulse is well felt with the
palpating fingers over the radial, it can
often be felt better by grasping the
wrist with the entire hand, holding the
palm of the examining hand over the
flexor surface of the wrist. The water-
hammer pulse is usually more striking
and more casily felt by holding the pa-
tient’s hand over his head,

The cause of this pulse has been the
subject of much discussion. Vicussens
behieved that it was due to the quantity
of blood which rushed back into the
ventricle through the damaged valves
during systole. MacCallum brought out
evidence to support this mechanical
conception. In experiments, the produc-
tion of a traumatic aortic insulliciency
is followed immediately by the appear-
ance of the typical pulse.

The Pulse in Aortic Stenosis. The
pulse in aortic stenosis is the antithesis
of that found in aortic insulliciency. The
pulse of aortic stenosis is a small hard
pulse, and it rises and falls slowly—a
pulsus parvus et tardus, The pulse rate
in aartic stenosis i< xﬁu.ﬂl}’ slaw, often

/cvcn when congestive heart failure is
present. The sphygmographic tracings
ishow clearly this characteristic pulse
(Fig. 321). Aottic stenosis is “said to
be the only heart disease in which the
absolute diagnosis is determined by the
pulse-tracing” (Hirschfelder).

Sphygmographic tracings in aortic
stenosis frequently show two other types
of pulse, the anacrotic pulse and the
pulsus bisferiens. These two types of
pulse, which are not, however, pathog-
nomonic of aortic stenosis, will be con-
sidered lnter.

The Pulsc in Mitral Stenosis, The
pulse in uncomplicated mitral stenosis
is regular and small, but not fecble. It
is the typical pulsus parvus, This small
size of the pulse is often of great value
in diagnosis.

Pulsus Alternans.  The classical pul-
sus alternans is a pulsc which shows a
regular alternation in the size of the
beats. This pulse was first described by
Ludwig Traube in 1872 as “a succession
of high and low pulscs, in such a man-
ner that a low pulse follows regularly a
high pulse, and this low pulse is sep-
arated from the following high pulse by
a shorter pause than that between it and
the preceding high pulse.” Traube illus-
trated his article with a_tracing which
is shown in Figure 322, This altemation
of the pulsc is readily perccived by the
palpating finger, and occasionally is so
striking that it can be seen on inspec-

Tia. 322. Traube's tracing of pulsus alternans.



tion, particularly of the brachial arteries
in elderly arteriosclerotic patients.
Mackenzie regarded pulsus alternans
as 1 grave prognostic sign. He states
that he T3l noted this-form of irreg-
ularsty and had published some tracings
in his book on the pulse which appeared
in 1902. In 1905 Wenckebach cafled
attention to these tracings and, Macken-
zie writes, “When I saw his account, ¥
started to re-examine ali my patients
who had shown thie condition (about
a dozen), and I found they were all
dead™ N
Pulsus alternans occurs chiefly in
elderly patients suffering from myocar~
dral disease, usually the result of arterial
hypertension, coronary disease or aartic
lesions, When it occurs in the course of
an attack of paroxysmal tachjcardia or
for only a few beats following an exima-
systole, it has no smuster meaning. Pui-
sus. %remfrm may” follow overdosage

W H

cecning wave produced by the radisl
pulse. In certam fevers, notably typhoid
feves, there s a marked relaxation_of
the arteries, and the dicrotic wave be-
comes exaggerated (Fig. 323) and can
be felt as a small wate immediately
following the pulse wave, I ;5 most
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marked’ when the diastohie pressure is
Jow. The dicrone pulse is easilyoblit-
€rated by slightly increasing the pres-
sure of the examining finger. A dicrotic
pulse should always suggest the possi-
biity of typhoid fever, if fever is present.

Anacrotic Pulse. The anacrotic pulse
is a pulse which shows in the sphygma-
gram @ small wave on the astending
limb of the pulse wave, analogous to
the dicrotic wave on the descending
firb (Fig. 324). 1t was once thought to
be characteristic of aortic stenosis, but
this view s incorrect, 4 has no patho-
logical significance. Some observers
consider it an artefact. Tt cannot be felt
by the examining finger, and in diag-
nosis is of no importance.

Pulsus Bicferiens. The pulscs bis-
feriens (bis = twice 4 feriere = to
beat) is a puise having two_beats and
shows at the apex two waves (Fig.
325). According to Broadbent, it differs
from the dicratic pulse in that the di-
ctotic wave of the dicrotic pulse is
casily oblterated, while the pulsus_bis-
feriens is brought out by firm pressure.
It is common in ortic stenosis, but is
found also 1 arteriosclerosis and in
c.hmm'c nephritis. Some observers con~
sider it a form of the dicratic pulse, but
Hurschfelder states that the pulsus pis.

feriens 15 associnted_with Vasoconstrice
tion of e vessefs, while the dicronc

1.4
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16 323 Radial tracing of dietotc pulse {Broadbent } ’
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Fia. 124, Rld: i - ey
il tracing of amacrotic pulse in aonic stenosis. (Mackenzse, )
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pulse is associated with vasodilatation,

THiS s in agreement with Broadbent’s
procedure for the differcntiation of the
two. It is commonly associated with re-
duplication of the first heart sound.
Pulsus Paradovus, The pulsus para-
doxus is characterized by a decrease in
the size of the pulse or even its momen-
tary disappearance during inspiration.
This phenomenon is normally present
during forced inspiration, but when it
occurs, not as the result of effort, but
during quiet respiration, it is patholog-
ical. It is found commonly in patients
o " N H

THE PULSE

has not been salisfacforily explained.

Rhythm

The normal pulse is a series of rhyth-
mic beats following each other at reg-
wlar intervals—pulsus regularis. When
the beats follow each other at irregular
intervals, pulse is irregular—pulsus ir-
regularis.

The presence of an irregularity in the
pulse, and therefore in the heart beat,
is often the most significant feature of
the entire physical examination. We
should not forget, however, that a pa-
tient with a seriously damaged heart
may have a regular pulse and that a
patient with an excellent heart may
have a definite irregularity.

This simple division of the pulse into
pulsus regularts and irregularis was fa-
miliar to Rufus of Ephesus in the sec-
ond century. Some of his descriptions
of irregularities of the pulse almost

allow us to make a diagnosis. “The pul-
sus caprisans is when a strong beat is
followed by a weak one in such a man-
ner that the artery appears ready for a
new diastole without having entirely
completed the systole™ (extrasystole?).
Until the early part of the twentieth
century, however, the cause of cardiac
irregularity was an unsolved mystery.
The man who did most in the solution
of this mystery was James Mackenzie, 2
practitioner in Burnley, England.
Mackenzie at the beginning of his
practice saw many patients with irreg-
ular pulses They were much disturbed
and asked him what these irregularities
meant. Unable to find out in any medi-
cal book or by consultation with col-
leagues, he determined to find out for
himself and began taking radial tracings
on all his cardiac patients, using a
Dudgeon sphygmograph for this pur-
pose. After several years' patient effort
he had collected a Jarge number of such
tracings, but could make nothing out of
them. He then devised an instrument of
his own which took simultaneous trac-
ings of the radial artery and of the
jugular vein. His subscquent studies of
cardiac irregularities were epochal and
gave us a clear and entirely new insight
into the origin of cardiac irregularities.
Mackenzie's studies of the venous
pulse showed that although “the move-
ments in the neck seemed dancing, an
analysis of a tracing refers each mose-
ment to a definite cause.” The venous
pulse he found to consist of three waves,
one of which he labeled a because 1t
was duc to the contraction of the aun-
cle; the second v, synchronous with the

NG

Fia. 325. Radial tracing of pulrus bisferiens. (Broadbent.)



contraction of the ventricle; and the
third ¢, produced by the caroud pulse
(Fig 326). The carotid ongin of wave ¢
1s doubtful, and the v wave is probably
produced by auricular filing as sug-
gested by Mackenzie.

Mackenzie recognized three common
vanienies of irregulanity. His classifica-
tion has been since widely adopted.

1. Sinus Trregularities. In this type
of iregularity the pulse rate is con-
stantly changing, usually with respira-
tion, and the palpating finger notes that
the beats are equal i strength. It is
seen especially in youthful persons and,
for this reason, was called by Macken-
e “the youthful type of irregularity.”
1t 15 comman 1 infants and can be -
duced m many pecsons by forced res-
prratson, the pulse rate bemg usually -
creased during inspiration

This type of irregularity is of vagal
ongm, stimufation of the vagus pro-
ducing 2 momentary slowing. It 1s com-
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mon in dogs, i which 1t can be abo}-
shed by section of the vagus. It is
called sinus irregularity because the
sino-auricular node, at the mouth of
the superior vena cava, origmates the
normal rhythmical sumult which pro-
duce regular cardinc contractions. In
this condstion the stimult are produced
in an irregular manner.

Sinus wregularity is not pathologic.
Mackenzie stated that “lts presence
indicates that the heart is healthy.”

2, Premature  Contractions, These
have been widely described as extra-
systoles, which they usually are not,
and also as “dropped beats,” an incor-
rect term, since they are only “dropped™
when there is no pulse wave. Mackenzie
noted: “In many cases the finger fails
1o recognise the small pulse beat due
to an early occurning systole.” The fin-
ger recewves the ampression of a long
pause, and then the normal thythm 15
resumed. On fistening at the apex of
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the heart, the premature contraction can
usually be heard.

Tracings of such a pulse (Fig. 328)
show there is a small beat (the dropped
beat) which follows closely after the
normal beat and is succeeded by a
pause before the next normal beat oc-
curs. It will also be noted that the in-
terval between the normal beat preced-
ing the small beat and the next normal
is twice as long as the interval between
the normal beats. Mackenzic at first
called this beat a “premature systole,”
but later spoke of it as an “extrasystole.”
Lewis and other observers have called
it a “premature contraction.” The term
“premature contraction” is more ac-
curate, since in most instances this sys-
tole is not an extra, interpolated con-
traction, but a contraction which has
occurred prematurely (Fig. 327).

This premature contraction, as trac-
ings of the pulse and electrocardio-
grams have shown, may have three
points of origin. it may be auricular,
ventricular, or nodal (originating at the
auriculoventricular node). A ventricular
premature contraction is followed by a
completely compensatory pause; the
pause following an auricular premature
contraction is not completely compen-
satory. This difference may be apparent
on palpation.

In diagnosing premature contractions
by palpation of the pulse, the important
feature is the pause followed by a re-
sumption of the normal rhythm Pre-
mature contractions may appear in sc-

vere cardiac discase, but may alo ke
present for years without any apparent
impairment of the heart. Mackenzie,
after a lifetime spent in studying extra
systoles, concluded that “when the extra
systole is the only abnormal sign, the
prognosis is a favorable one, and where
it is associated with other signs, the
prognosis is to be based on the other
signs.”

3. Pulsus Irrcgularis Perpetuus. Ir-
regularities in the pulse have been de-
scribed for thousands of years, but in
1903 Hering drew attention to a pattic-
ular type of irregularity which he called
pulsus  irregularis  perpetuns—perpet-
ually irregular pulse. Mackenzie en-
countered this irregularity carly in his
work on the pulse and gave it the name
of the “dangerous form of irregularity.”

In this type of irrcgularity there is a
complete arrhythmia, beats follow each
other at arregular intervals, and the
strength of the individual beats shows
great variations. This irregularity in
both force and rhythm is readily ap-
preciated by the finger and is graphi-
cally shown in a pulse tracing (Fig.
329). This type of irregularity differs
from a sinus arrhythmia and extrasys-
toles in that the former two have a cer-
tain regular rhythm which is changed
at times by the disturbing irregularity,
while the pulsus irregularis perpetius
has no regularity at all.

The explanation of this type of irreg-
ularity began with the discovery by
Mackenzic that tracings of the jugular

WINNINNY

F16. 328. Radial tracing of premature contractions (Mackenzie.)
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Fio. 329. Radial tracing of pulsus frregulariy perpetuss. (Norris and Landis



veins in these patuents showed an ab~
sence of the normal @ wave. In one of
his old patients who had a mutral stego-
sis with 2 loud presystofic murmur, 'he
N i e e e

the conclusion that this dangerous ype
of irreglanty was due to 3 patalysis of
the augcle which caused a disappear-
ance of tie @ wave because it did not
beat and for the same reason was un-
able to pump the stream of Ylood
througly the narrowed mitral orifice with

PPN i

Later tavestigations showed the ireeg-
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regnlaris perpetiis Was identjcal' \v_ilh
that produced by ¢! i

the dog’s avnscles. Since this discovery
that the cessation of auricular activity
was due to fibrillation of the auricles,
the condition has been universally called
auricular fibrillation.

The extreme irregularity of the pulse
n this conduion is matched by the ex-
treme irregolanty of the heart. This led
older writers to speak of “delinum
cordis,” a very descriptive term for the
heart. action, Others have referred to an
“asystole” of the heart, which is accurate
as far as the auricle is concerned, since
“it stands still and sysiole never takes
place, and meanwhile the walls quiver
with fibrillatiag  contractions”  (Mac-

ulanty to be due to fibrdlation of the kenze).
auricles This dition of fbnlt A it
was well known to the physiols and  Ttis seen

is usually serious

can be produced in a dog’s heart by
sumulating the auricles with an elec-
trode. As the electric cunent passes into
the aurncles, they cease to beat regularly,
and, instead, a seres of twitchings or
fibnllations appesr at vanous points
over the auricle, Electrocardmgraphic
studies carnied out by one of Mackenzie’s
colfeagues, Thomas Lews, showed that
the electrocardiogram tn the pudsus fr-

F10. 330 “Paralygrs of the

pecially as a complic of
maral stenasis, of hyperthyroidism, and
in the hypertensive heart. Mackenzie
states that 60 or 70 per cent of afl cases
of serious heart failure with dropsy owe
the fadure directly to this condition or
have faflue aggravated by its presence.
Embolism is a frequent occurrence in
auricular Aibrillation. Avricolar fibrifta-
tion is not, however, incompatible with
many years of relatively good health,

auricle ™ The .
dusappears, (The Doctor Explains, Mﬁ‘xﬁ: s }’;‘ﬂmd in the lower figure, the g waye
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particularly in the absence of a valvular
lesion. One of our own patients with
auricular fibrillation lived for twenty
years after discovery of this lesion, car-
ried on his normal activities, took dig-
italis regularly and died at eighty of
malignant disease.

Pulse Deficit. In auricular fibrillation
many of the ventricular beats are so
weak that, although they may be heard
at the apex, they fail to come through at
the wrist. If one counts simultaneously
the beats at the apex and at the wrist,
the apex rate is faster than the radial
pulse. This difference, illustrated in
Figure 331, is called the pulse deficit.
With cessation of fibrillation, the pulse
deficit disappears. Pulse deficit is also
frequent with premature contractions.

Heart Block. Mackenzie’s jugular
pulse tracings showed conclusively that
in heart block the a wave registers often
several auricular contractions before the
v wave occurs (Figure 332). The “epi-
Iepsy with a slow pulse” of Morgagni
was due to the fact that all the auricu-
lar contractions did not pass through
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the bundle of His and produce ventricu-
lar contractions, with the result that the
radial pulse was markedly slowed,

Pulsus Bigeminus. In pulsus bigemi-
nns, the bigeminal pulse (bi =to-$
geminus = twin), the bheats come in
couples or twins, the second beat usu-
ally being somewhat weaker. It has also
been described as “coupled beats™ (Fig.
333).

Pulsus bigeminus may be produced
by two quite different mechanisms.

1. Premature  Contractions. When
each normal systole is followed closely
by a premature contraction, the prema-
ture contraction in turn is followed by a
Jonger pause, and a coupling of the
beats occurs. This couplng is readdy
perceived by the finger and its mecha-
nism clearly seen in an electrocardio-
gram (Fig. 334).

2. Partial Heart Block. When every
third auricular contraction fails to pass
through and causc ventricular contrac-
tion, a similar coupling of the beats
occurs (Fig, 335).

Premature contractions arc a more
common cause of the bigeminal pulse
than heart block, A bigeminal pulse is
frequently produced by digitalis and dis-
appears when the drug is discontinued.
I pulse seen in Figure 336
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Fio. 331. Pulse deficit. Under digitalis ther-
apy the deficit disappears.

was produced by digitalis intoxication,
which caused a heart block.

Pulsus bigeminus is often confused
with pulsus alternans, In the latter con-
dition, however, the rhythnt is regular,
while in pulsus bigeminus the weaker
beat 1s followed by a pause. At times,
however, differentiation may be so diffi-
cult that we must have recourse to 2
blood-pressurc apparatus or pulse trac-
ings or the clectrocardiogram.

Pulsus Trigeminus. In pulsus trigem-
inus (tres = three -+ gemints = twin)
every three beats are followed by a
pause. This condition may he prndu;:cd
by premature contractions replacing
cach normal third beat, to a heart block
in which cach fourth sentricular con-
traction s missing and, according to
Lewis, also 1o an extrasystole replacing
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joutar—4:1 shythem.
i e in heart block. Four ausicular beals 10 gne Yentricviaw
Fia 332, Jogular W&
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Fio 333. Radwal tracng of pulsus bigerinus, (Riegel.)
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Tracing shows a failure of every third aurwu-
lar bundle. {Mack )

Fig 335, Coupling of beats duc to heart block.
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Fio 336 Pulsus bigeminus in digitahs poisoning Electrocardiogram shows “cradling” ot
dowa caeke berween § and T, charactenisie of digitalis efect,

the fourth normal beat, this extrasystole

and firm pressuse is exerted here to pre-
{alling 1o Teach the wiist. vent the pulse from returning to the
. radial artery from the ulnar artery

Tension

through the palmar arch. The index

To estimate the tenswon of the pulse  finger and second finger of the other
1t 1s necessary 1o use the fingers of both  hand are thea placed over the radial
‘ands, The mdex finger of one hand is artery, pressure is exerted with the index
placed over the distal end of the pulse, finger, and the pulse is felt with the
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second finger. If the pressure necessary
to obliterate the pulse is slight, we have
a soft compressible pulse, a pulsus
mollis, a pulse of low tension, ~If The
cpulse is obliterated with difliculty, we
have a hard pulse, a pulsis durus, a
pulse of high tension. The pulse tension
corresponds to the diustolic blood pres-{
sure. T

The normal radial pulse is palpable
only during systole and not during
diastale. If the diastolic pressure is above
100 mm. of mercury, the artery is
palpable throughout the pulse cycle.

It should be remembered that the
physician diagnosed high blood pressure
and low blood pressure long before
satisfactory instrumental measurement
of the blood pressure was possible, Sir
William Broadbent noted the character-
istics of normal low and high tension
as follows:

THE PULSE

In a pulse of average fension, the vessel
only stands out, so as to be felt distinctly,
during the actual beat, and subsides gradu-
ally or rapdly in the interval; it cannot,
therefore, be rolled by the fingers at all
periods

In a pulse of low tension the vessel can
scarcely be said to be felt as such at all, it
starts up with the beat, and is at once lost
agamn when the brief wave has passed

In a pulse of high tension, on the other
hand, the artery stands out among the struc-
tures of the wrist like another tendon, and
can be rolled like a cord under the fingers,
and followed for some distance up the fore-
arm. While the vessel is thus being rolled
about, the pulsation in it may scarcely make
itself felt . . . Pressure, however, brings out
the pulsation and develops its force.

The older generation of physicians
who estimated the tension of the pulse
only with the palpating finger noted a
low lcpsion in fevers, in patients with
failing hearts and in many anemic and
nervous persons; high tension in renat
disease, gout, lead poisoning and preg-
nancy.

A hard pulse or a soft pulse can be
determined by palpation, but most at-
tempts to estmate the blood pressure in
terms of millimeters of mercury with
the fingers fail. For accurate determina-
tions of the blood pressure the sphyg-

momanometer has replaced the finger,
As the late Professor Gibson, a lifclzam:
student of cardiovascular disease, once
wrote: “A long training of my fingers
beside the sphygmomanometer has
taught me how fallacious the finger mus
always be.”

VESSEL WALL

The last procedure in palpating the
pulse is to feel the vessel wall. In marked
arteriosclerosis of the radial artery the
wall of the artery feels hard and irregu.
lIat on light palpation, the so-called
*“pipe stem™ or “goose neck” artery. The
blood should be expressed from the
artery, in doubtful cases, by pressing
the two second fingers firmly together
over the radial and then, keeping them
on the artery, draw them 2 or 3 inches
apart. If the artery after the blood has
thus been forced out can be distinetly
felt by the two index fingers, it is defi-
nitely thickened.

The most common crror made in
palpation is to confuse the tension of
the pulse with thickening of the vessel
wall. In our expericnce, based on later
pathologic cxamunation of the radiaf
artenes palpated by competent clinicians,
the diagnoses of “moderate” and “shight”
arteriosclerosis are usually wrong.

CAPILLARY PULSE

Capillary pulse is also known as
Quincke’s pulse, since the observations
of Heinrich Quinche focused attention
upon this phenomenon

It is best secn, as Quincke ponted
out, “in the arca between the wintish,
blood-poor arca and the red njected
part of the capilfary system of the nail-
bed; in the majority of persons €x-
amined, there 1s, with each heart beat, a
forward and backward movement of the
margin between the red and white part,
and he can convince umself that the
increase of the redness follows a mo-
ment Iater than the apex beat and s stll
clearly systolic and rather rapid, while
the backward movement of the edge of
the redness scems to take place more
slowly. That is, a lingering in the wave



which can be seen by the eye, just a5
palpation and the sphygmagraph 5"“_""'
it in the pulsc waves of the sadial
actery” “A large and rapidly falling
pule is seen especially in aortic in-
sufficiency, and for this reasom, the
capillary pulse is especially clear m}?ns
condstion, Even in a horizontal position
of the hand, we see a very clear and
1apid appearance aud disappearance p{
the margn between the red and white
zone and also a umform coloration of
the nail and hghtrng-Ake and evanescent
reddening, so that the mauner of the
appearance and disappeasance of the
capilary pulse 1, for the eye, a char-
acteristic sign of active visibility of the
capillary pulse 1n health, and m addi-
tion the transparency of the nails and
the proper degree of elastionty of the
arteries Tust be considered.”

The pulse is often brought out es-
peoially well in white patients by rub-
bing the forehead unul a red line is
formed and then observing the change
of color in this red hne, Another ex-
cellent method consists in pressing a
glass shde against the everted fower lip,
This copillary pulse is most commonly
seen m aortic msufficiency, but is alse
present at times 1 patients with hyper-
thyroidism and with severe anemia.
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CHAPTER 12

BLOOD PRESSURE

THE DISCOVERY OF the blood pressure
was made not by a physician, but by a
clergyman, the Rev. Stephen Hales, the
“perpetual” curate of Teddington. In
the year 1708 he carried out some ex-
periments on dogs and shortly after-
ward on horses. “I caused a mare to be
tied down alive on her back; she was
14 hands high, and about 14 years of
age, had a fistula on her withers, was
neither very lean nor yet lusty. having
laid open the crural artery about 3
inches from her belly, I jnscrted into it
a brass pipe, whose bore was 1-6 of an
inch in diameter; and to that, by means
of another brass pipe which was fitly
adapted to 1, I fixed a glass tube, of
nearly the same diameter, which was
9 fect 1n length: then untying the liga-
ture in the artery, the blood rose in the
tube 8 feet 3 inches perpendicular above
the level of the left ventricle of the
heart.”

PALPATORY METHOD

Hales’ discavery of the blood pressure
was followed by numerous attempts (o
measure the blood pressure m man,
since obviously the method used by
Hales on animals could not be followed.
The first accurate and practical instru-
ment for the estimation of the blood
pressurc in patients was devised by
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Samuel von Basch in 1880, one hun-
dred and seventy-two years after the
discovery of the blood pressure. This
was a simple wnstrument consisting of 2
rubber ball filled with water with 2
mercury manometer attached above it.

o

F1a 337, Sphygmomanometer of voa Dasch



The bali was pressed upon the pulse
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as useful in research as the clinical
\ "
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until the beay was this point
of disappearance being registered by the
manometer (Fig. 337).

This instrument was improved by
Potain, wha attached a rubber tube with
an aneroid manometer to a compressible
bulb filled with arr, The bulb was placed
over the radial artery, pressure exerted
untd the pulse could no longer be felt
at the wost, and this pressure, which
was registered by the manometer, taken
as the systolic pressure (Fig 338),
This instrument, as Vaquez remarks,
“for an ennre medical generation was

Fua 133 Sphymomannmcter of Riva.]

In 1896 Scipione Rwa-Rocci demon-
strated an instrument for the estimation
of blood pressure His apparatus con-
sisted of a rubber bag surrounded by a
cuff of inelastic material and connected
with 2 mercury manometer and a rubber
bulb (Fig. 339). In taking the blood
pressure, the cuff with the rubber bag
was placed around the arm, air pumped
into the bag with the rubber bulb and
the pressure rmised until the radial pulse
disappeared at the wrist, The air was
then released, and, as the mercury fell
in the manometer, the point on the scale
was noted when the pulse reappeared at
the wrist. This was the systolic pressure.

Riva-Rocer's method, however, pave
only the systolic pressure. Accurate esti-
fnation of the diastolic pressure dates
from the observations of Kototkoff.

AUSCULTATORY METHOD
Korotkoffl in 1905 introduced the
ltatory method of ing the
blood pressure This method has also
gained umversal acceptance, for with it
one can estimate both the systohe and
diastolic pressures
In carrying out the auscuftatory methe
od the arm cuff is pumped up unti] the
pulse disappears. The bell of the stetho-
scope 13 placed over the brachat artery
at the bend of the elbow, and, on listea-
ng, nothing 15 heard—the period of

Ty

Rocey
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\hss case we hear the column of blood
beating against the compressed artesy
which 1s somewhat relaxed, but not
patent, the pressuré in the cofl pot being
sufficiently low to allow the pulse wave
to pass through

Since errors n determumng the sys-
tahe blood pressure by auscultation are
more likely 10 occur, the palpatory
method 15 more Tehoble I requires,
however, more practice to become
adept 1n this method. A safe mule is to
use both methods, but, in case of dif-
ference, to regard the palpatory findings
s more rehibles

In the estimation of the diastohic pres-
sure we have only the auscultatory
method Fortunately, numerous exper-
ments have shown that it 15 nearly
always rehable

Accuracy of the Palpatory and Aus-
cultatory Methods. These methods, hike
many methods used i chinical medicine,
have only a relative accuracy. Estima-
tions of the blood pressure by the dwect
method of introducing directly into the
ariery a needle connected with a sensi-
tve recording apparatus show that the
blood pressure taken by the Riva-Rocet
sppatatus has ofien 2n eror of 10 1o
20 mm, someumes 100 high, at other
times too fow This holds for both the
palpatory and auscultatory methods and
for systalic as well as for diastolic pres-
sure However, we know what the aver-
age normal blood pressure 15 when esti-
mated by the Riva-Rocer apparatus, so
that 3t 15 the vanations trom this normat
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value that allow us to determine whether
the blood pressuse is aormal, increased
or decreased.

The resistance of the tissues in the
arm which must be overcome by the
arm band is a factor ot error. This
probably accounts fot the fact that .:h:
blood pressure as estymnated by the Riva-
Rocei apparatus is usually too high,
sice the pressuee applied to the cofl
must overcome the resistance of the
nssues before compressing the brachial
artery. For this reasan patients with ab-
normally fat arms often show readings ”
grossly maccurate and far too high

OSCILLOMETRIC METHOD

The oscillometsic methods of esti-
matiag the blood pressure are based on
the oscilfations of the arierial walls The
ponciple of the oscllometer depends
upon the {allawing phenomena: When
the pressure outside a blood vessel is
raised above the systolic blood pressure,
there are no oscillatons of the blood
vessel wall. As the outside pressure 15
lowered, oscitlations first appear at the
point where the pressure inside the
artery exceeds the pressure without, This
2 the systolic pressure, As we approach
the mmmal pressure, the oscillations
become larger and then suddenly cease
at the point where the pressure without
the artery 1s less than the munimal pres-
sure, This 1s the diastolic pressure,

The Pachon oscillometer 1 ope of
the best-known instruments of this type

(Pg 343) In this apparatus the oseil
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silence. The pressure is now released,
and as the mercury falls in the manom-
eter, a point is reached when beats
appear—this is the systolic pressure. As
the mercury continues to fall, the sound
of the beats becomes louder, then gradu-

BLOOD PRESSURE

ally diminishes until a point is reachedy/ / tensity

where there is suddenly a marked dimi-
nution in intensity—at this point we
have the diastolic pressure, The weak-
ened beats are heard for a few moments
and at a point 5 to 10 mm. fower dis-
appear altogether (Fig. 340). Not the
point at which the sounds disappear, but
the point ar which the intensity suddenly
diminishes is the diastolic pressure. The
dictum that the blood pressure is *“from
silence to silence” is incorrect.
Occasionally there is no disappear-
ance of the sounds and the beats are
heard to zero (Fig. 341). This phe-
nomenon fas given rise to numerous
interesung but erroneous case reports

Eifente

Zoxte .
First Heasa3* 21558 Faveure

T Puaztotic
FUFuy | ik Fresssee

Sifency

Fic 340 Diagram of events n auscultatory
method of esumating blood pressure

Silence

— _Syetotic

Beats
Firay Beard, Bicod Freasure

14 7 Plagtole
cl":nu'}:mqy ﬂg‘mw

Fig. 341. Case of so<called “absence of
diastolic pressure.”

of patients who “have no diastohc pres-
sure.” Obviously, every patient having
a systolic pressvre also has a diastolic
pressure. The error arises from failing
to estimate the diastolic pressure at the
point where the sudden change in in-_
occurs. We have ercountered
this plienomehon in patients with aortic
insufficiency, in hyperthyroidism and,
occasionally, in persons apparently
normal.

Comparison of the Palpatory and
Auscultatory Methods, Many observers
use the auscultatory method to the ex-
clusion of the palpatory. This we believe
to be a mistake. For the estimation of
the systolic blood pressure, the reading
at which we can first palpate the pulse
is obviously the systolic pressure, re-
gardless of what we hear. Usually there
is little difference between the systolic
pressure as determined by the palpatory
or the auscultatory methods, although,
on an average, the auscultatory method

gives readings 10 to 15 mm, higher.

Occasionally, however,” we can palpate
the pulse when the manometer reading
is 200 mm., but can hear nothing unti
the manometer falls to 170 or 160 mm.
Obviously, in such conditions, the sys-
tolic pressure 15 200 mm, since the
pulse appears at this fevel of pressure,
Conversely, we occasionally hear the
pulse sounds at 200 mm., but do not
feel the puise unul 160 is reached. In

Fio. 342. Taking the blood pressure, employ-
ing both palpatory and auscultatery meth-
ods.
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Fic 345, Record of Tycos apparatus in patent with aurientar fibrillation

THE NORMAL BLOOD PRESSURE

In the average normal adult from
twenty to forty years of age the systolic
pressure 1 from 99 to 120, the drastohe
pressure from 60 to 80 mm of mercury
The pressute 15 often igher as the age
increases, not because an increase in
pressure 15 normal with an increase n
age, but because hypertension is a dis-
ease of muddle age and not of youth
The “rule” that the systolic blood pres-
sure should be the age plus 100 is not
a rule but a superstinion Many persons
seventy or eighty years of age show a
systolic blood pressure of 120 to 140
1t 1s a safe mle to consider a systolic
blood pressure above 140 and a dias-
tolic above 100 as definitely elevated

The blood pressure is not a constant
factor It changes from day to day, from
hour to hour, and even from minute to
minute. Although 1t does show such
periodic changes m health, it does not
rase above the normal Limits

The normal blood pressure shows
climatic and racial variations. The in-
habitants of tornd and tropical zones
show a Jower blood pressure than thase
hving m temperate zones. Chinese,
ITapancse and Malays have a lower blcaé
pressure than Europeans. The blood
pressure falls during steep and may be

strikingly elevated by fright ot excite-
ment.

ELEVATION OF BLOOD PRESSURE
—HYPERTENSION

The blood pressure is dependent upon
three factors: the force of the heart
beat, the amount of peripheral resist-
ance, and the quantity and viscosity of
the blood. An increase in any one of
these factors may produce an elevation
in blood pressure 1n most instances the
elevation is produced by an increase in
the peripheral resistance, by a spasm of
the capillaries and arterioles

A moderate elevation i blood pres-
sure is seen in mutral stemosis and in
aortic insufficiency. In both these dis~
eases the systolic blood pressure may be
elevated 20 to 30 mm In aortic insuffi-
ciency, however, the dastolic pressure
is lower than normal, and it 1s this com-
bination of high systolic and low dias-
tolic pressures that prodoces the Corri-
gan pulse.

B

..

are:

1. Essential Hypertension. This con-
dtion, afsa called hyperpiesia or hyper-
tensive vascular disease, is by far the
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lations of the artery ar¢ transmitted
through a special coff which contains
two rubber bags. The oscillations are
observed by means of a needle which
passes across the face of the indicator
with each oscillation. There is a small
aneroid manometer on the instrument
which registers the pressure at which the
oscillations appear and the pressure at
which they disappear.

The oscillometer of Pachon is theo-
retically an ideal instrument, but practi-
cally has two serious disadvantages. The
systolic blood pressure determnations
are often too high, and frequently it is
impossible to teil at what pomnt the oscil-
lattons actually appear, particularly in
arterial hypertension. The estimation of
the diastohc pressure by this instru-
ment is particularly accurate.

The Tycos recording sphygmomanom-
eter is an oscillometer in which the
appearance and disappearance of the
oscillations are recorded by an ingenious
writing device (Fig. 344). This instru-
ment has the advantage of giving us a
permanent record of the blood pressure
with an exclusion of the personal factor
in the recording. In the mterpretation of
the records, however, the personal factor
may play a large role. This mstrument
has the disadvantages of all oscillom-

&

eters, and, in our experience, many
recotds are obtained in which, instead
of a sudden appearance and disappear-
ance of the oscillations which should
indicate the systolic and diastolic pres-
sures, the oscillatory waves appear so
gradually that the systolic pressute can-
not be determined and disappear so
gradually and almost imperceptibly that
the diastolic pressure also cannot be
determined.

This instrument makes interesting
tracings of cardiac irregulanties, and a
diagnosis can frequently be made from
such a tracing (Fig. 345).

Kilgore in 1915 demonstrated the
important role played by the personal
factor in the interpretation of blood
pressure determinations made by the
oscillatory method. Kilgore sent 100
records of blood pressure taken with
the Erlanger apparatus to nine compe-
tent observers and asked them to mark
the systolic and diastolic pressures. On
comparing these marks, Kilgore found
the difference between the highest and
lowest readings of the systolic pressure
m one patient was 62 mm. of mercury,
while the average variations were from
15 to 35 mm. The variation, mn the
duastolic readings were essentially the

same

Fro. 344. Record of Tycos apparatus in normal case.



3. Hyperthyroidism. This disease
may produce some elevation of the
blood pressure, particularly the systohic
pressute! The elevation is moderate
compated to that seen in essentsal hy~
pectension - )

4. Parotysmal Hypertension, This
1s a rare disease characterized by par-
oxysms of hypertension during which
the systofic pregsure may reach 250 ot
300, These paroxysms may last a few
‘hours or a few days, but afteswards the
Blood pressure falls to normal. Parox-
ysmal hypertension, in most cases, is
y T e T T

f
V-

¢« N
philtc adenomata of the pituitary gland,
15 ¢h d by obesity, b ich
s1s and hypertension (Fig, 348).

The dea that atherosclerosis pro-
duces hypertension has been abandoned
by recent investigators. Jt may accomt-
pany hypentension, but its presence is
wncidental Patients with extreme athero-
sclerosis often show normal blood pres-
sures. Anteniolosclerosis, by contrast, js
usually, 1f not mvariably, present in es-
sential hypertension.

In polycythemia vera (Vaquez-Osler
disease) the blood pressure may be ele-
vated when the blood count is hugh, and
fall to normal when the blood copnt is
teduced Theotetscally we should abways
expect an elevation of the blood pres-
sure because of the increased viscosity
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of the blood This, however, as Vaquez
has pointed out, is not the case.

- LOW BLOOD PRESSURE—
HYPOTENSION

Since an elevation in blood pressure
is due to an increased force of the heart
beat, an increase in the vofume and
viscosity of the blood or an increased
peripheral resistance, the reverse is true
in low blood pressure, A weakenmg of
the heart bear, a loss of bicod or a
worked avemia and peripheral vaso-
motor paralysis will cause a lowering of
the blood pressure.

A sudden fall in blood pressure dur-
ing or after a surgica) operation, after
heat prostration, tn percarditis with
effusion, in cardiac disease, in hemos-
rhage or pneumonia is a serious sign.
Indeed, all sudden falls in blood pres~
sure indicate a collapse of either the
heart or the vasomotor system, and
should be regarded as a grave sign. In
pericardial effusion the blood pressure
falls as the amount of flud increases.
A marked fall in blood pressure is a
sign of serious prognostic mport in
pericardial effusion and an wdication
for mmmediate drainage of the peri-
cardiom,

Chronic tow blood pressure, both sys-
tolic and diastolic, is seen in tubercy-
losi§, anemia and particularly in Addis

_Son’s disease, fn which 1t is » Tassic
sign It 13 often present 1 adult hypo-

Tio 348 (.\Iihlln;'i‘;“‘ e Tt oo
yndrome Thi i
organs and a blood pressure of 20‘0‘/1’?&lem

shows obewty, hypertrichosis, infantfe sexual
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commonest cause of a pathologically
elevated blood pressure. This disease is
one of the most widely prevalent of all
diseases, it shows a marked familial
tendency, it appears most commonly in
middle-aged persons, and its victims
usually die as the result of cardiac
failure, cerebral hemorrhage or chronic
nephritis. It is one of the most common
causes of cardiac hypertrophy and of
cardiac disease.

The blood pressure in essential hyper-
tension is usually extremely variable and
labile, and changes rapidly with the
emotions (Fig. 346). It is often im-
possible to obtain the same systolic and
diastolic readings twice in succession

BLOOD PRESSURE

~

(Fig. 347). The systc]lc pressure_is
_usually much more Jabile than the dias- ~
tolic pressure. (/

Both the systolic and diastolic pres-
sures are elevated. A marked elevation
of the diastolic pressure is a bad prog-
nostic sign Blankenhorn showed that
some patients with essential hyperten-
sion have a marked fall in blood pres-
sure, often to normal, during sleep,
while others show no change. The prog-
nosis is better in the first group,

2. Chronic Nephritis. This may fol-
low essential hypertension or occur in-
dependently. Compared to essential hy-
pertension, chronic nephntis is an
uncommon disease.

-
1

RANS) Tt

T

I

Fia. 346. Changes in blood pressure of hypertensive patient, caused by emottonal states

FiG. 347. Records of
succession.

LISy
5 .-

blood pressures on a hypertensive patient. Records made in rapid



3 Hypesthyroidism. Th}s disease
may produce some clevation of the
blood pressuse,
pressure; The elevation 15 moderate
compared to that seen in essential hy-
pertension N :

4. Pasorysmal Hypertension, This
is a rare disease characterized by par-
oxysms of hypertension during which
the systolic pressure may reach 250 or
300. These paroxysms may last a few
‘hours or a few days, but afterwards the
blood pressure fafls to normal. Parox-
ysmal hypertension, in most cases, is

W

I

<
philic adenomata of the pituitary gland,
ARSI R - AN

duces hypertension has been abandoned
by secent mvestigators It may accom-
pany hypertension, but its presence is
mesdental, Patsents with extreme athero-
sclerosss often show normal blood pres-
sures. Artenofosclerosis, by contrast, is
usually, 1f not invasizbly, present in es-
sential hypertension

In polycythemna vera (Vaquez-Osler
disease) the blood pressure may be ele-
vated when the blood count js high, and
fall to notmal when the blood count s
reduced Thearetically we should always
expect an elevation of the blood pres-
surg because of the imcreased viscosity

pasticularly the systolic
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of the blood. This, however, as Vaquez
has pointed out, is not the case.

LOW BLOOD PRESSURE~—~
MYPOTENSION

Since an elevation in blood pressute
is due to an increased fotce of the heart
beat, an increase in the volume and
viscosity of the blood or an increased
peripheral resistance, the reverse 15 true
in low blood pressure. A weakening of
the heart beat, a Joss of blood or a
marked apemia and peripheral vaso-
motor paralysis will cause a lowering of
the blood pressure.

A sudden fall in blood pressure dur-
ing or after a surgical operation, after
heat prostration, in perrcarditis with
effusion, m cardiac disease, in hemor-
rhage or pneumona is a serfous sigh.
Indeed, all sudden falls in blood pres-
sure indicate a collapse of enther the
beant or the vasomotor system, and
should be regarded as a grave sign. In
pencardial effusion the blood pressure
falls as the amount of fuid increases.
A marked fall in blood pressure is a
sgh ol serious prognostic import in
pericardial effusion and an mdication
for immediate dramage of the peri-
cardam,

Chromie low blood pressure, both sys-
tolic and diastolic, is seen in tuberco-
Iosts, wnemia and panicularly in Addi
_son's disease, in which it is a Sassic
sign It » often present in adul hypo-
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thyroidism, a possible diagnosis that
should be kept in mind when hypoten-~
sion is encountered in a patient. A low
diastolic pressure is present in aortic
insufficiency and in arteriovenous an-
eurysm,

In most persons, however, a low
blood pressure produces no symptoms
whatever. Several of the most energetic
and healthy people of our acquaintance
have persistent systolic pressures under
100. In youth or early adult life a low
blood pressute carries with it a suspicion
of tuberculosis, and the life insurance
examiner is cautious. In later life it is
a passport to ripe old age.

CARDIAC IRREGULARITIES

Cardiac irregulanties, produced by
premature contractions and auricular
fibrillation, are readily recognized when
we use the auscultatory method of esti-
mating the blood pressure. Mackenzie
has pointed out that the sphygmomanom-
eter is of great value in determiming the
presence of a cardiac irregularity of
force, pulsus alternans.

If we inflafe"the arm cuff well above
the systolic pressure in a case of pulsus
afternans and allow the pressure to faff
slowly, we presently hear the beats at
the bend of the elbow commg through
in a perfectly even and regular fashion,
but at a rate one half that of the pulse
rate. As the pressure continues to fall,
these beats become louder, and pres-
ently anather set of softer beats appear,
each soft beat following a loud beat, the
rate now being exactly the pulse rate.
This alternation in strength of the beats
is clearly heard, and the condition can
be distinguished from a bigeminal pulse
by the regularity with wluch the beats
are spaced.

THE BLOOD PRESSURE IN
COARCTATION OF
THE AORTA

The blood pressure in coarctation of
the aorta shows a higher systolic and
diastolic blood pressure in the brachial
arteries than in the femoral and the
tibial artenes, since the brachial arteries
take their origin above the stenosis and
the tibial arteries below. In this con-
nection the well-known physical law will
be recalied that a partial obstruction to
the flow of a fluid in a tube mcreases
the pressurc above the ebstruction, but
decreases 1t below. In coarctation of the
aorta the patrent may show a brachual
systolic pressure of 200 mm. or over,
while the femoral systolic pressure 15
100 mm. or less.

The demonstration of a marked hy-
pertenston in a youthful person skould
always suggest the possibility of coarcta-
tion of the aosta, since the pressuse is
usuaily taken in the brachial artery.
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PHYSICAL FINDINGS IN
CARDIOVASCULAR
DISEASES

Distases oF THE HERT and of the
bload vessels produce certam changes
whictt can be recognized by nspection,
palpation, p i d il

at any age, theumatic pericarditis ina
child, the pericardutis of cotonary occlu-
sion and of chronic nephaitis in adults

any

Sic James Mackenzie has said that “the
mam question in every examination of
the heart 15 concerned with heart fatlure
—uwhether it is present or foreshad-
owed.” Whie this i quite true and
while 1t 15 equally true that the diagnosis
of pencardstis or of a vajvular lesion
does nat always give the answer to this
question, yet the recognttion of pert-
cardi}, myocardial and valvelor lesions
15 of fundamental importance to the
physician 1t not only establishes his
diagnosts, but also directs his therapy
and determunes hus prognoss. In this
chapter the outstandmg physical find-
10gs 10 the most imp d

often of ad d age, and tut
and ppeumonic pertcarditis at any age.
Almost any infectious disease may be
complicated by pericarditis, and it is
occasionally seen 1 scarlet fever. Trau-
matic pericarditis may result from a
blow, a stab wound or a shot.
Rheumatie fever is the most common
cause of pericarditis, and recent studies
show that the pericardium is commonly
and often extenuvely involved in rheu-
matic fever, Tuberculous pericarditis is
usually the result of an extension of the
tobercular process from the adjacent
pleura, luog or mediastinal lymph
glands, Prewmonic penicarditis is usu-

tar diseases will be considered,

PLRMCARDITIS

Percarditis may be due 1o a vanety
of euologic factors, the most important
of which are rhewmane Tever, tubercy-
losis, pacumonia, coronary ocelusion
and chrome nephfitis. This varied en-
ology expiams the Tact that it may ocour

ally y an of the
infection from an adjacent lobe of the
lung, but may occasionally be due 10 2
blood stream mfection. The pericardutis
af egronary occlusion may be important
from the standpoint of diagnosss, siace
the presence of a small area over which
a pericardial friction Tub is heard may
be the only physical finding present.
The area of involvement is, however.
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small, and ag far as pericarditis is con- Palpation. On palpation a fremitng
cerned the lesion is of little importance.  due to the rubbing together of the peri-
Pericarditis in clronic nephritis is usu-  cardial surfaces is often felt,
ally an accidental finding; the area of Pereussion, This reveals nothing ab-
pericarditis is small, is pamless and usu-  pormal.
ally causes no symptoms or elevation of Auscultation, The characteristic find-
temperature, The pericardntis is un-  ing is the to-and-fro friction rub which
known to the patient and unimportant  corresponds to the systole and diastole
as a complication of the disease. of the heart, but is not synchronous with
Acote periearditis may occur without  the heart sounds (Fig 349). It may be
or with effusion, this complication de- a soft, scratchy sound almost insudible,
pending upon the character of the exu- or jt may be loud and harsh, sounding
date. If the exudate is fibrinous, no like the creaking of new leather—brut
effusion occurs; if it is serous, an effusion  de cur neuf. §t may last only a few
appears. Three types of pericarditis are  hours, then disappear and reappear a
observed clinically. few hours later. This friction rub is most
frequently heard over the right ventricle
in the fourth and fifth left interspaces
near the sternum, but is often heard at
This is the most common and most the base, Its intensity may be increased
benign form. The amonnt of exudate is by pressure over the bell of the stetho-
usually small; the process may be Jocal-  scope. It dhsappears when the pericardial
ized to a small atea or may be extensive, exudate completely separates the vis-
When the exudate 35 abundant, the ceral from the parietal pericardium, but
fibrin may be in shreds, and the heart may perssst in the presence of consider-
presents a shaggy or hairy appearance, able effusion,
the so-called cor villosum. The ancients

1. Acute Fibrinous Pericarditis

considered such a heart a sign of great T .
; . 4 " 2. Pericarditis with Effusion

fortitude. According to Piiny, Aris- re ’ i

tomenes, the Greek hero, who single- Penicarditis with efusion is the direct

handed put entire armics to flight, was  sequence of acute fibrinous pericarduis
found after death to bave a heart “cov- and 1s usually regarded as sts second
ered with hair.” stage. The physicat findings are distinc-

Patients with acute fibrinous peri- tive. .
carditis usually have fever. The affection Inspection. If the uﬁuFion is large,
15 painless umless the pleura or dia- the patient may look anxious, the face
phragm 1s involved. 1s gray and cyanotic and covered with

Inspection. This is usually negative. cold perspiration. Marked dyspnea may

I i
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diat friction in acute fibrinous pericarditis The friction rub is heard throogh

Fio. 340 e ¢ sound I through the second sound I

out systole, from the firs
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Fic 350. Outline of dulness m pericardsal
eftusron

be present, the nostnls dilanng
mspiration and the panent assuming 2
sitting posture for comfort The super-
fictat veins of the neck are engorged and
distended

The precordium often bulges, espe-
cially i children The cardiac impulse
may not be wvisible The disappearance
of this mpulse 1 a patent with acute
fibrmous pericarditis 15 a sign that a
pencardial eftusion 1s developimg The
diaphragm and left Jobe of the lver are
pushed downwsard, causing a fulness in
the epigastniums This pressure on the
diaphragm may produce hiccuping

Palpation, In large effusions the apex
uppulse 15 not felt Pencardial friction
may be felt 1w moderate effusions, but
dssappears in large effusions In some
pduents the friction s felt when the pa-
tient sns up, but disappears when he
{ezs down

Percussion. The area of cardiac dul-
ness s definitely sncreased, particularly
the absolute cardiac dufness The gut-
hfie of the cardic dulness resembles
that of a triangle with base down (Fig.
3503 The relative cardiac dulness ex-
tends further to the nght and feft in
the fourth smterspaces when the patient
sts op than whea he les down.
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2 valuable diagoostic sign. This
‘t‘l::esl: in the first and second inter-
spaces, eliated best by durect o5 Im-
mediate perc ssiom, Shows B NAITOWIDG
when the paty yt_sits up, TNy CHafge
< the Teverse of the ﬁndulgs__xifhe
(ou:th x.nggr,spaces.

observers. .

Ausealtation. The pencardial friction
sound is wsually audible with 2 wmaod-
erate effusion, but disappears when the
effoston is Jarge. Tt may be heard u'\‘(hc
erect but not m fhe recumbent posiion.
As the pericardial effusion i absorbed,
1t usually reappears,

As d}x’e agl%unt of pericardial finid
increases, the heart sounds become
distant and feeble. The second pulmaonic
sound may be sccentuated.

Tn massive effusions am accepted
method of treatment (s partial remaval
of the fuid followed by instliation of
air. In such cases auscultation often
reveals a shght splash with each systole,
analogovs (o vt Cassic Bippocratic
sucenssion. The same auscoliatory phe-

Is seen n pericardtal
effusion fotlowmng wounds which admit
air Tins sign is called by the French
“bruit de mowkin ”

Bamberger's or Ewart’s sign is an
area of dulness with bronchial breathing
“at the jeft mner base, extenduig from
the spme for varying distances out-
wards, usually not quite so far as the
scapular angle life; commonly 1t doss
not extend higher than the level of the
ninth or tenth b (Bwant} Chnstian
found this siga present in 73.5 per cent
of hus cases of acute fibrous or fibsino-
seraus pericarditis. The area oves which
the sign 15 heard may be “no larget than
the bell of the stethoseope or may oc-
cupy the entire left base of the lung
below the tp of the scapula and extend
from the midline in the back out to the
postenor axiltary hne” (Christian). It

is most frequently seen in
Ierieard it indend

theumatic
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effusion, found Ewart’s sign present
only in the rheumatic cases.

This sign was first noted by Bam-
berger and later studied more carefully
by Ewart. Pins, in 1889, described a
similar sign found only when the patient
is lying down or seated leaning back-
wards, and disappearing when he bends
forward or assumes the knee-chest posi-
tion. This has been described as Pins’
sign.

Pulse, The pulse is rapid and small,
and may be irregular. A pulsus para-
doxus may be present, a pulse which
becomes weak or disappears during
each inspiration. This pulsus paradoxus
is, however, not always present, and is
not pathognomonic of pericarditis with
effusion.

The blood pressure is usually normal

when ihe effusion is moderate, but falls
as the amount of the effusion increases.
A sudden fall in systolic pressure to 80

mm. is a danger signal.

3. Chronic Adhesive Pericarditis

Three types of chronic pericarditis
are of clinical importance. In the first
type there is complete but not dense ad-
hesion between the visceral and panetal
pericardial surfaces without firm adhe-
sions to the chest wall, diaphragm or
mediastinum. In such cases there is little
nterference with cardiac functions and
no cardiac enlargement. No character-
istic physical findings are present, and
the diagnosis is often made only at
autopsy. In the second type, concretio
cordis (bardening of the heart), the
pericardial adhesions are thick, solid or
even calcified. In this variety, best desig-
nated as chronic constrictive pericarditis,
the action of the heart 1s seniously im-
peded and the inflow of blood from the
large veins is partially obstructed. Often
the heart is also adherent to the dia-
phragm. The inelastic, thick pericardium
encasing the heart prevents cardiac hy-
pertrophy. In the third type of adhesive
pericarditis the adhesions extend to the
mediastinum, diaphragm and chest wall,
causing much extra work for the heart
and some enlargement of the heart. The
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third type, or a combination of the third
and second types, is the variety under
consideration.

Inspection. The most important phys-
ical findings in adhesive pericarditis are
those of inspection. The precordium
may bulge or may be flattened, and may
be asymmetrical, The area of the cardizc
impulse may be greatly increased, the
apex is broad and heaving, and there is
often a systolic retraction of the rib and
interspaces in the region of the apex. In
many cases, however, the heatr is small
and quiet. The apex is fixed and does
not change its position when the patient
is turned first on one side and then on
the other.,

A diastolic collapse of the veins in
the neck may be observed.

Adhesions to the diaphragm may
cause a marked systolic retraction of the
eleventh and twelfth nibs in the back—
the well-known Broadbent’s sign, a sign,
however, of limited value.

Palpation. Palpation of the apex beat
confirms the observation that it js fixed
and does not alter its position as the
patient’s position is changed.

The dastolic shock at the base of the
heart when it follows the systolic retrac*
tion at the apex produces a sce-Saw
sensation on palpation which is char-
actenstic of adherent pericardium.

When systolic retraction, costal tug-
ging and diastolic shock are all present,
the surface of the heart never rests, and,
to use the comparnison of Morel-Lavellae,
“it scems to tremble ke a mass of
gelatin that has reccived a sudden sharp
blow.”

Percussion. On percussion there may
be no change n some patients; 1N
others, marked enlargement of the he:{rt,
the area of absolute dulness bemng in-
creased relatively more than the area
of relative cardiac dulness (Fig. 351).
The extreme degrec of hypertrophy seen
in many of these cases has been at-
tributed by some to the extra work
thrown on the heart by the pull against
the adhesions. Further study of such
cases, however, has shown ihat these
hearts of extraordinary size usually have
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Fig 351, Cardiac dulness in adheswe peri-
cardus

valvufar fesions or evidence of hyper-
tension

The area of cardiac dulness during
deep nspieation s the same as during
deep expiration

Auscultation, On  auscultation  no
signs of great value are made out. The
heart sounds may be weakened, there
may be coexistng valvylar murmurs,
and 1n some cases 1n which there is in.
volvement of the pleura, pleral friction
may be heard In spute of these numer-
ous charactenstic physical signs, the
dragnosis of adhesne pericardims may

very dufienlt, It should alwayy be

suspected 1 2 patient Who has a mark-
edly enlarged heart withiont evidence of .
valvular lesions or an elevation in blood
pressure When there 15 2 history of 3
revious pencarditss, of Theumatic fever
or tuberculosss, the Pprobabilities are -
creased that the smarked cardiac en-
largement 1s due 10 adhesive pericardityg,

Pulse. The putse may be regular In
some PRNIERLS prcdsees _pmdm”my be
noted, although

cal stgn has been greay

the value of this physi-
ly exagperated.

In pericardisg with effusion he pre~

.-
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cordium often bu\ges,'and lh.c‘ cardiac
smpulse is usually neither _vxs:blc_nor
felt, A pericardial friction is felt in a
moderate effusion, but disappears when
the effusion 1s large, The area of cardiac
dulness, particularly \he. absolute dul-
ness, is ncreased. Shifting dulness at
the base of the heart and an obtuse
diohepatic angle are imf _fmd-
mgs. On auscultation, the .pcm.:ardml
friction sound may be audible in the
early stages of an effusion, but hecomes
fainter and disappears as the amount of
effusion increases. .
Chronic adhesive pericarditis may
present no physical signs, or may be
associated with marked cardiac enlarge-
ment, In the latter event the area of
cardiac impulse is hcmased,_(hc xela:
A, - ;

fovta med ALt

suw_ upued LLGl Wy win 4y IﬁllaCllDE B.‘
th?—éle%&m‘mﬁ Ti64 i The back.
The apex beat is fixed and does hot
change iis position when the pafient
wims from one side to the other,
Levine remarks* “The so-called signs
of adhesive pericarditis are Very numer-
ous and bear the names of many promi-
ment chimicians, but for the most patt
are unreliable diagnostically, Studies
throughout the entire world fell the
same tale, fe, that this condition is
senerally first recognized at the autopsy
table. .. . The mam difficulty is that
most of the signs may be present when
the heart 15 markedly enlarged and the
percardium is pormal.» In adhesive
peticarditis the TOenlgen exammation
may be helpfy).

CHRONIC VALVULAR
HEART DISEASE

Rheumatic fever 15 the most common
cause of dRronic valynlar lesioas of the
fieart, Chorea, which may be regarded
a8 2 partof the theumatic cyele, is alsg
a frequent cause of Valvalar heart dys.
€ase. Syphilis 1 the nexe most common
CliO‘f)glC factor, nvolving aimqgy ex-
clusively the aortic valves, Influenza ang
scarlet fever ajso Pproduce endocardstis
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with a resulting valvular lesion. The
gonococcus on rare occasions may pro-
duce an endocarditis, particularly of the
tricuspid and of the pulmonary valves.
In older persons arteriosclerosis is a
common cause of valvular disease, par-
ticularly of the aortic valves.

Compiling statistics in more than
3000 cases, White found the mitral
valve to be involved in 70 to 85 per
cent, the aortic valve in 42 to 45 per
cent, the tricuspid valve in 10 to 15 per
cent, and the pulmonary valve in ap-
proximately 1 per cent. The mutral valve
alone was diseased in 50 to 60 per
cent, the aortic valve alone in from 10
to 20 per cent.

Mitral Insufficiency

Pure mitral insufficiency, once con-
sidered the most common of all valvular
lesions, 1s probably not common if we
exclude the cases in which there is also
stenosis of the mitral valve. Cabot re-
fers to pure mitral insufficiency as “that
great rarity.” Mitral msufficiency com-
bined with mitral stenosis is, however,
one of the most common of valvular
lesions, and a pure mitral msufficiency
may precede the development of mitral
stenosis. Mitral nsufficiency without
mitral stenosis does not, however, cause
death and for this reason is a rare Iesion
post mortem. .

Inspection. The apex beat is to the
left of the nipple in either the fifth or
sixth interspace and sometimes may be
seen m the anterior axillary line (Fig.
257).

Palpation. The principal value of
palpation is to confirm the location of
the point of maximum impulse. The
beat when the heart 1s fully compen-
sated is strong and forceful, but'if a
break m compensation has occurred,
the apex beat may be feeble and wavy.~

Percussion, Cardiac dulness is in-
creased to the left and may also be in-
creased to the right of the sternal
margin. . )

Auscultation, A systolic murmur is
fieard, which is lou.dcst at or just above

the apex beat and is well transmitted to
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the axilla and frequently also to the
inferior angle of the left scapula behind
(Fig. 294).

Pulse. The pulse presents no char-
acteristic changes.

Mitral Stenosis

Mitral stenosis is a lesion which
demonstrates the serious after-effects of
an attack of rheumatic fever or chorea
in childhood, It may be regarded as the
second stage of a mitral insufficiency,
and ordinarily appears some five to ten
years, occasionally within two or three
years, after the attack of rheumatic
endocarditis. The lesion is more com-
mon in females than in males.

Inspection. Patients commonly have
flushed cheeks, many extremely at-
tractive young women owing their hich
color to the presence of a mitral
stenosis. The lower part of the sternum,
the fifth or sixth left interspace and the
intercostal cartilages are often prom-
inent, The cardiac impulse is prominent,
often diffuse, and frequently does not
extend beyond the mammillary line.
Pulsations in the third and fourth left

intercostal spaces are occasionally seen.

Palpation. In many cases, palpation
shows the characteristic purring pre-
systolic thrill usually best felt at the
apex or just mside it, the thrill having
a definite crescendo quality and ending
in a sharp sudden shock synchronous
with the cardiac impulse This thrill may
be palpable only over a small area :-md
may be present only after the paticnt
has exeraised and his heart rate has
wncreased. It 1s one of the most dis-
tinctive findings in the field of physical
diagnosis. From 1ts presence alone the
diagnosis of mitral stenosis can usually
be made. There 15 also frequently 2
diastolic shock over the pulmonic area

Percussion. As a rule, on percussion
there is no significant increasc m the
size of the heart. Some ncrease 10
dulness at the right of the sternum and
dulness at the left apex may be demon-
strated 1n certain cases  The exact
delineation of cardiac outhnes, shown
in Figure 352, cannot be determined
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Tie 352 Xray of heart in mutral stenosis,
showing convexity of left border and en.
fargement of the night auricte

by percussion alone While percussion
revenfs only cardiac enlargement to the
ncht and to the left, an X-tay picture
usually shows charactesistic’ contour
(Fig 352),

Auscultation, Op Auscultation at the
apex 4 murmur is heard {Fig 299)
which carries the same auditory sensa-
tion as that felt on palpation This mur-
BT 15 presystolic in ime, has 2 rough
vibratory crescendo character, is often
of bnef duration, and usvally termunates
3 snapping first sound In addiion
to this short Presystolic or late drastolic
murmur, there 1s also commonly present

disappears (Fig 301),
Another chandcnsuc findng on
2useullation - mgra stenosis g5 pp
dccentuation of the Second puf,
Toeem pulmonie

ham Steelt mur.
mut, )5 occasionally heard i

Murat sienosys 15 u

ualj; i
with muay nsufficie 2 mbined

CY. and, in add,-
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tion 1o a presystolic mormur, there is
almost invariably a systolic murmur as
A\Eg;xlse. The pulse in mitral s(enf:sis
is usually small. Avncular f:nbrillam)n,
which is a common comphcahun' 9{
mitral stenosis, produces a characteristic
totally i_rlegular/pulse_

Aottic Insufficiency

Aortic insufficiency ranks second to
mitral disease in frequency of occurrence
and may be the result of a xhe}:manc
fever, of syphilis or arteriosclerosis. The
statistics regarding the relative frequency
of rheumatic fever and syphilis as
causative factors show certain variations
tn different parts of the country. The
Pphysical signs n aore insufficiency are
usually quite distinctive,

Inspection. The patient's face is
usually sollow orpale, although ex-
amuation of the blood shows that there
%5 B0 anemta, This pallor of aortic in-
sufficiency is frequently in marked cop-
trast to the flushed cheeks of mitraj
stenosis. On observing the head, 1t 15
often seen to jerk shightly with each
heart beat—de Musser’s sign. Inspection
of the neck SHows rratked” thrabbing
of both carotid arteries, one of the mogt
distinctive signs of aortic insufficiency,

e capillary pulse of Quincke is usnally
Present” The alternate flugh and pallor
of the capillary bed may be brought oyt
by exerting gentle pressure at the tips
of the fingernatls Tt may alsp be readily
seen 1t one produces a narcaw band of
hyperemia i the center Of the forehead
by rubbing vigorously with the exaser of
8 lead pencil -

Inspection of the chest shows the
Cardrac impulse 10 pe usually disptaced
downwnxd a5 well as outward (Fig,
257), the impulse being markedly heay.
g m character ang often bfting the
€nlire anterior chesy _wall.
Vigorous Lifting of the inter:
so-called “dome shaped hea
very stnkmg -~

Falpation. On palpation
thrill 35 occasionally fe)y,

Space; the
ve,” is often

2 diastolic
More corfinop
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Fio. 353. X-ray of heart in aortic insuffi-
ciency. Roentgenogram shows marked en-
largement of heart, also ancurysmal diata-
tion of the aorta.

is a systolic thrill when the valve seg-
ments are umted or calcified.

Percussion. Percussion demonstrates
a great increase in cardiac dulness to
the left, the increase being outward and
downward (Fig. 353).

Auscultation. Auscultation shows the
charactenstic diastolic murmur heard
at the aortic area, often at the apex, but
usually loudest along the left sternal
border. It 1s often heard best after deep
expiration. The murmur is usually soft
and blowing and, as Hope noted, sounds
“like whispering the word awe during
inspiration.” It begins directly with the
second sound or replaces it At the apex
a presystolic rumble (the Flint murmur)
is sometimes heard, which 1s described
in detail on page 186. Thayer found the
Flint murmur present n approximately
50 per cent of hus cases of uncomplicated
aortic insufficiency.

The first sound may be clear at the
base, and frequently there is a soft
systolic murmur following 1t. When the
valve segments are fused or calafied,
khe systolic murmur may be harsh and
(_msping. Over the femoral arteries a to-
afid-fro murmur may be heard—
Duroziez’s sign and the “pistol shot”

sound.
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Pulse. The most striking feature on
palpation is the character of the pulse—
the collapsing, water-hammer or Cor-
rigan pulse, which is rarely met with in
any other condition, This is a forceful
pulse; it rises sharply and falls quickly.
Blood pressute determinations show that
the pulse pressure is high, the systolc
pressure being clevated and the diastole
being lowered.

Rupture of the aortic valve may pro-
duce an abrupt decline and disappear-
ance of the diastolic arterial blood pres-
sure, as pointed out by Bean and
Schmidt,

Aortic Stenosis

Aortic stenosis is a comparatively
uncommon lesion, but, when present,
presents striking and characteristic
physical findings.

Inspection. On inspection the point
of maximum impulse of the heart may
be displaced downward in some patients,
while in other patients the cardiac im-
pulse is not seen at all.

Palpation. A systolic thrill felt over
the heart with maximum intensity in the
aortic region is a charactenstic and
pathognomonic finding. This thrill may
often be felt as far upward as the
clavicle. When the thrill 15 present, we
are safe in diagnosing aortic stenosis.
although the absence of such a thrill
does not invalidate this diagnosis, Fre-
quently the thrill is felt only at the end
of a deep expiration.

Percussion. Percussion may show
nothing pathologte, but, in some pa-
tients, enlargement of the left ventricle
can be demonstrated

A Itation. On Itation a rough
systolic murmur is heard in the scccn.d
right intercostal space (Fig 307). This
murmur dimimishes as we pass down-
ward toward the Xiphoid cartilage, but
is well heard on passing upward toward
the clavicle, It 15 usually well heard over
the carotid arteries as well as over the
brachial arteries (Fig. 306). This
murmur is usually harsh, but may be-
come soft and distant when cardiac
‘compensation fails. There is usually

B



PHYSICAL FINDINGS N CARDIOVASCULAR DISEASES

Fro 354 Xy of heart 1n forhic stenous
Marked entargement of left veatricle

a diminution 1 intensity of the second
sound in the sortie area, this sound at
tunes being entwely absent. This fatter
finding w the di ot
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he most Jmportant physical ﬁpdmgs
nr;r a systolic thrid} perceptible in the
second left imcrcosta\‘ space which i
stronger when ﬂe_paucﬂtq turns to Exg
1eft side or ks on b “Slomach, And
“Fgerresponding systolic murmur Which
15 usually Joud and rasping This mur-
mur is transmitted toward the clavicle
and often around to the back.

Pulmanacy Insufficiency

Relative pulmonary insufficiency is
seen, particularly in advanced mtral
stenous, and produces the Graham
Steell murmur. Organic pulmonary in-
soffivency 15 2 rare lesion. Tt}e mast
imponant sign 15 2 soft diastolic mur-
mur heard along the left border of the
sternum, usually being more intense !
during deep mspiration.

Triscuspid Inswlficiency
Relative tricuspid insufficiency 55 an

20TUC Sterdsts

Pulse, The pulse 1 20tte stenosis 5
charactensue A tracing of such a pulse
1s shown n Figure 321 Jt 1y usually
small and slow, nses gradually ang
tardily, and falls away slowly It is the
elassic pudtus raras, parvus et tardus.
Aortic stenosss, however, 15 oflen com-
plicated by sortic insufficiency with a
corresponding vanation w the character
of the pube The “classic” pulse 1s more
frequently absent thon present,

The sfow pulse tate In aorhic stenosis
' a suiking findmg The rate may be
undet sy or seventy even with cofie
gestne heant fadure, 2 phenomenon
seen also i patients who have been
digtalized or have heart block

Patients with aortic stenosts ase sub-
Ject 1o attacks of fantpess or actual
swncope Sudden death s nat un-
common

Pulmonary Stenosis
Pulmonary stenosss is o rgre lesion
wsuafly of congennal ougin. Ahhough

rage, €15 one of the most common of
congemital heart duseases,

1y common lesion and one which

is more frequently overlaoked than cor-

rectly diagnosed. Organie tricuspid in-
ffi Th

B €
physical findings in well-marked -
cuspid insufficiency are striking and
characteristic,

Inspection. The patient usually shows
a high degree of cyanosis, The veins in
the neck are markedly engorged and,
1 advanced cases, show marked pulsa-
con. The fiver s uswally enlarged and
shows a marked systohc pulsation. This

1 posiuve venous pulse and the enlarged
pulsating Wver are charactersstic. There
15 commonly ascites and marked edema
of the legs.

Palpation, Palpation confirms  tke
striking systole expansile pulsation of
the Jver, Pressute on the Yiver elicits
fan Accurate differentiation between
the true pulsating hiver and the trans-
mtted impulse of the expanding sub-
diaphragmatic aorta may be difficult, I
15 possible to actually grasp the hver
within the hands recognition is easy.
The expansile palsation resulting from
tncuspid insufficiency occuss late in
systofe, while trapsmuted pulsations
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from the aorta or the left ventricle occur
simultaneously with systole. Verification
of this has been made by simultancous

aprtic and hepatic  vein  pressure
tracings. -

Percussion. Percussion  shows  en-
largement of the heart both to the right
and to the left, and downward. Oc-
casionally there is a cardiac dulness in
the second and third right interspaces,
owing to dilatation of the right auricle.

Auscultation. The characteristic mur-~
mur of tricuspid insufficiency is a sys-
tolic murmur of maximum intensity over
the lower part of the sternum. This
murmur is frequently mistaken for a
mitral systolic murmur and on ausculta-
tion” alone may not be distinguishable
from it. The second pulmonic sound is
not accentuated. T

"Pulse. The pulse in tricuspid insuf-
ficiency presents no pathognomonic
characteristics.

Tricuspid Stenosis

Tricuspid stenosis is exceedingly rare
and usually is complicated by mitral
stenosis. Cyanosis is usually marked and
ascites common. The patient shows
marked enlargement of the nght side
of the heart and a diastolic murmur
with the point of maximum intensity
over the lower area of the sternum.;
There 15 a snapping first sound in the
tricuspid area, and a presystolic thrll
is occasionally felt. The murmurs are
similar to those heard 1n mitral stenosts,
but are well heard over the lower part
of the sternum and to the right of the
nudline. The pulse shows nothing char-
acteristic, although fibrillation 1s com-
mon. -

Summary

Mitral insufficiency usually causes an
increase in the cardiac dulness, and at
the apex there 1s a systolic murmur
which is well transmitted to the axilla.

Mtral stenosis produces Jess enlarge-
ment of the heart to the left than does
mitral insufficiency. A presystolic thrill,
usually felt at the apex or just inside
it, is 2 pathognomonic finding. Ausculta-

-

PHYSICAL FINDINGS IN CARDIOVASCULAR DISCASES

tion reveals a presystolic murmur coin-
cident with the thrill and endng in a
loud and snapping first sound. An early
diastolic murmur is also {requently
present. The second pulmonic sound is
accentuated, and a diastolic murmur i
often heard at the pulmonic area (Gra-
ham  Steell murmur), The pulse is
usually small. Mitral stenosis is often
complicated by auricular fibrillation.

Aortic insufficiency can often be diag-
nosed on inspection alone. The throbbing
carotids and the jerking of the head with
each systole are characteristic. The cap-
illary pulse can usually be demonstrated.
The heart is markedly enlarged to the
left and downward. The point of mav-
mum impulse often shows the char-
acteristic “dome-shaped heave On
auscultation therc 1s a diastolic mur-
mur heard over the aortic area at the
apex of the heart, but usually best heard
along the left sternal border. A pre-
systolic rumble (Flint murmur) is often
heard near the apex. The water-hammer
or collapsing pulse 1s characterstic.

Aortic stenosis is diagnosed by the
presence in the aortic area of a systolic
thrill synchronous with a harsh systolic
murmur, This murmur s usually well
heard over the carotid arteries and over
the braclual arteries. The pulse in aortic
stenosis is pathognomonic. It is the
pulsus rarus, parvus et tardus.

Pulmonary stenosis is diagnosed by
the presence of a systolic thrill in the
second left intercostal space and a cor-
responding systolic murmur

Pulmonary insufficicncy shows a soft
diastolic murmur along the left border
of the sternum

Tricuspid msufficiency causes a high
degree of cyanosis, marked engorges
ment of the veins of the neck and en-
largement of the hiver. Marked pulsation
of the liver is commonly scen and may
be confirmed by palpation. Auscultation
shows a systolic murmur with maximum
intensity over the lower pan of the
sternum.

Tricuspid stenosis shows a }llﬂstolic
murmur with its maxumum intensity
over the lower part of the sternum.
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ENDOCARDITIS

The type of endocarditis most com-
monly s:f;, aside from mg rheumatic
vanety, 1s subscute infectious endo-
carditis, which is wsually due to the
Swreprococens vindans., In this disease
the patient fitay have fever and evidence
of embolism before the findings in the
heart become distncuve Cardiac find-
ings depend wpon the valve mvolvem:'m,
the most frequent mvolvement being
that of the matral and aortic valves. T?\lS
type of endocarditss shows a predilection
for the surface of a heart vatve pre-
viously damaged by theumatic fever.
Congenital heart disease 15 also a fre-
quent precursor of subacnte endo-
carditts  The earhest known tllustra-
tion of valvular end 1
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Fic 356 Splnter hemorrhage of ieft indet
finger. Two hemorrhages at tips of arrows

P
by Sandifort m 1777 was 1n 2 patient
suflenng from Fallor's syndrome

The signs of embolism are usually
decisive 1y ablishing the d;

P ion of blood-tinged sputum,
and the patents shaw frequently a
pleural friction yub over the site of the
pain. If the endocarditis is confined to
4

The most common locations of such
cmbolr are 1he conjunctiva of the eye-
hd (Frg 355), the finger tips and under
the fi hages” -

he  pul Ty valve, no petechize
oceur

Pamnful subcutaneons nodes, often
sugmmm

“splnter h g
(Fig 356) Hcmouhages are often seen
m the retina on ophthalmoscopre ex-
ammation When the pulmonary or tn-
cuspd valve gg 1avolved, the emboly are
carnied to the lungs and produce smalt
pulmonary mfarctions Such mfarctions
(AU DA the chest and oceasional

¥x, 155 Conjunctnaf 1echi:
 stbagupe tafectio o R ez

s endocardyg

y 111 the pulp of the fingers and
toes—"Osler’s nodes.”,

As the disease Progresses, anemia
and cachexia appear, petechiae become
more aumerons and the heart g

ease and Jater M2y show considerable
enlargement Clubbing of the fingers is
ROt uncommon

CONGENITAL HEART DISEASE

Interest in congemtal heary disease
has ncreased ereatly during ghe past

studies, angmcnrdmgmms,
catheterization, which mp
an estimation of the OXygen conteny of
the blood 1n fhe auricles apg Veritricles,
the physician €an diagnose wyth accuraq;
a large variety of ©ongenital Jesione
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These advances have not made physical
diagnosis obsolete but have proved that
certain  physical signs are pathog-
nomonic of certain lesions, while other
signs are incompatible.

For clinical diagnosis, congenital
heart disease may be divided into two
groups. The first group is the cyanotic
group. These patients show a marked
cyanosis, polycythemia (from 5,500,000
to 10,000,000 red blood corpuscles per
cubic millimeter) with clubbing of the
fingers and toes. This group has long
been described under the term of morbus
caeruleus, the blue disease, this term
being at one time regarded as synony-
mous with congenital heart disease. In-
deed, according to Osler, cyanosis ap-
pears in more than 90 per cent of pa-
tients with congenital heart disease. This
group is represented chiefly by pul-
monary stenosis. Such patients are
usually poorly developed, do not attain
normal height and from time to time
may suffer from suffocative attacks.

The most characteristic physical find-
ings are a loud systolic murmur with
maximum intensity at the second or
third left interspace, the murmur being
often transmutted to the level of the
clavicle, a palpable systolic thrill in the
same area, and enlargement of the heart
to the right.

" The tetralogy of Fallot, as previously
mentioned, consists of ventricular sep-
tum defect, pulmonary stenosis, dextro-
position of the aorta, and hypertrophy
of the right ventricle.

The tetralogy of Fallot was first de-
seribed by Nicolas Steno in an embryo
in 1673. In 1777, Eduard Sandifort re-
ported a second case, describing not
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valve

Intervontrsculer
septum

Fic. 357 Tetralogy of Fallot Ventricular sep-
tal defect, pulmonary stenosis, dextroposi-
tion of the aorta, and hyperirophy of the
night ventricle.

ventricle This combination of the four
abnormalities has since been known as
the zetralogy of Fallot (Figs. 357, 358).
These patients usually show marked
cyanosis, a systolic murmur over (Qe
pulmonary area, and often a systolic
murmur with a thrill at the third left
interspace and at the P. M 1. They
often have severe aching in the legs and
dyspnea when standing but arc imme-
diately relieved when they assume A
squatting position.

Eisenmenger's complex is an anomqu
with a Jarge defect of the interventric
ular septum, dextroposition of the aorta
and a normal or dilated pulmonary
artery. It has sometimes been described
as a variation of Fallot's tetralogy, but
this is obviously inaccurate since 1
E: *s complex a distinguishing

only the pathologic findings but also
the clinical course of the patient. His
patient, a boy of 13, also showed at
autopsy an endocarditis of the pulmo-
nary valve, Fallot in 1888 published an
analysis of 55 cases of cyanotic con-
genital heart discase and found that 74
per cent suffered from a combination of
four lesions—ventricular scptum _dcl'cct,
pul tenosis, dextroposil ion_ of
the aorta, and hypertrophy of the right

feature is the normal or dilated pulmo-
nary artery in marked contrast to the
stenosis or atresta of this vessel in al-
lot's tetralogy. In Eisenmenger’s coni-
plex, there is a harsh systolic murmur
usually accompanied by a thnil over the
basc of the heart and a diastolic mur-
mur at the pulmonary area.

In the sccond, acyanotic grotp, €ya~
nosis is either absent or transient. The
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1g 358, Blowing systolic murmur 3t eft stermad border in Fallot's te afogy. Ventricular
& dfot's tetr: Vv
d
septal Gefect has aiso produced & bundle branch block. shown in the electrocardiogram.

Fig 359 Roger's murmur s jnterventricular

marked waith arrow,

most common heart lesions in ihis
group are defects of the interventncutar
septum, patent foramen ovale and pat-
ent ductus arterosus In defects of the
mterventricutar septom a thrll and &
harsh systolic murmur are present over
the third and fourth left 1nterspaces to
the feft of the sternum. The mommur is
teansmitted feftward directly toward the
axlla. It 15 exactly systohe and usually
persists throughout systole (Fig. 359).
This murmur 35 known as Roger's mur~
mur, and uncompticated interventricular
seplum defect has been called Roger's
disease. This murmur 15 unaccompanied
by other mutmurs, is best heard m the
midline at the left sternal border, and
from this centeal point dimimishes in 1n-
R:;m) umiformly as one moves to either
e

The charactenstic Sndings in patent
ductus arteriosus (Botalli) 15 a con-
tnyous foud mummur, accentuated in
syuole, best heard af the second rib on
the left and in the second left intercostal

septal defect Murmur Jasts through systole,

space 2t the sternal margin. It is usvally
Limited to this area and is not heard in
the neck. This murmur is commonly
spoken of as a “machinery murmur”
and 15 almost invariably harsh (Fig.
360). A similar harsh machinery-ike
nrormur has been described in_rupture
of an aontic aneurysm into the pulmo-
nary_arfery. A palpable thall may b

felt synchronous with the murmur. Liga-
tion of the patent ductus was first suc-
cessfully performed by Gross and Hub-
bard m 1939. In 1947, records of more
than 500 successful eperations were
pablished.

‘There is a high incidence of subacute
bacterial endocarditis 1n ventricular sep-
tal defects (5795) and in patent ductus
arteriosus (28% ) Five per cent of all
tases of Dacterial endocarditis occur in
patients with congenital heart lesiom/

Coarctation of the corta way for
years cause no symptoms and few phys-
1cal signs. In well developed eases there
is often marked pulsation in the neck,

v
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Fio 360. Harsh “machinery murmur® of patent ductus arteriosus. Sound record at second

left intercostal space.

in the scapular region, and in the inter-
costal spaces. Pulsation in the femoral
artery is feeble or absent. A systolic
murmur may be heard to the right of
the sternum and is especially loud over
the back, over the scapulae, and often
along both sides of the vertebral column.
The blood pressure is elevated in the
brachial artery, low in the femoral ar-
tery. Surgical operations for the rehef
or ctire of coarctation have been per-
formed with increasing frequency since
the first successful operation reported
by Crafoord and Nylin in 1945,

CONGESTIVE HEART FAILURE

Congestive heart faillure usually re-
sults from valvular lesions, chronic atte-
rial hypertension, or myocardial infarc-
tion from coronary thrombosis. Less
common causes are rheumatic carditis,
thyrotoxicosis, congemtal heart lesions,
severe anemia or long-continued and un-
controlled tachycardia, as n auricular
fibrllation, auricular flutter and par-
oxysmal tachycardia.

Congesuve heart faillure may be due
to failure of the left ventricle, the nght
ventricle, or both. Failure of the left
ventricle is morc common, but often
leads to failure of the nght ventricle as
well.

The earliest and chief symptom of
teft ventricular failure is dyspnea while
at rest or when carrying out some phys-
jcal actwvity which previously caused no
discomfort, Dyspnca at rest is especially
marked when the paticnt lics down (or-
thopnea) and may be mlic\'cd.whcn he
sits up. The onset of congestive heart

failure in many patients coincides with
the time when they begin to find it nec-
essary to sleep sitting up in a chair in-
stead of lying down in bed.

One striking type of dyspnea seen in
left ventricular failure is acute parovys-
mal dyspnea. This may be accompanied
by signs of pulmonary edema, partic-
ularly in patients suffering from mitral
stenosis. Acute paroxysmal dyspnea
with pulmenacy engorgement, when as-
sociated with an asthmatic type of
breathing, is called cardiac asthma, and
resembles bronchial asthma so closely
that a differential diagnosis may be dif-
ficult. The history of the attacks, the age
of the patient, the presence of accont-
panying signs of cardiac disease, which
are conspicuously lacking in most pa-
tients with bronchial asthma, aid 1
establishing the correct diagnosis.

Cheyne-Stokes  respiration is com-
monly seen in the early stages of con-
gestive heart failure, especrally during
sleep. If present during waking hours,
1t is a serious sign of circulatory failure.

The most marked signs of night ven-
tncular failure arc those of cyanosts,
and congestion of the liver. The patient
is cyanotic, and the neck vems arc
markedly engorged and pulsate forcibly
There is a generalized edema or an-
asarca, and the ankles pit on pressure
The hver 1s tender and enlarged and, on
palpation, is found to extend below the
costal margin. Ascites is often present,
and a fluid wave can be detected n the
abdomen, The pleural cavity shows an
accumulation of fuid which is readily
detected by percussion. Auscultanon
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over the fungs shows numerous moist
rales,

Physical examination of the heart
during congestive heart failure always
shows evident cardiac enlargement,
often marked, sometimes acute, due 1o
dilation, and may show the sudden ap-
pearance of auricular fibrllation, of pre-
mature contractions or of a gallop
thythm, Heart murmurs may increase in
miensity or may, in extreme cardiac
dilatation, disappear completely. The
pulse rate s usually increased, and a
pulsus sliernans 1 common.

As the condition of congestive heart
falure persists, the cyanosis becomes
mare marked, the dyspnea more dis-
tressing, the edema more obvious and
more burdensome The pulse rate -
creases, the pulse iself is often feehle
and easdy compressed, and the blood
pressure falls In patients with arterial
hypertension, the Blood pressure often
mises sull hugher at the onset of con~
gestine heant faslure, Later, however,
with wmereasing heart fulure, 1t falls,
often 10 a narmal or even a subnormal
fevel This fall 1n blood pressute may
be associated with partial or total sup-
pression of wrine,

There is an increasing amount of evi
dence which shows that the congestive
heant falure 15 not due entirely to ven-
tncular fadure with an ncreased venous
pressure, the so-called “backwatd fajl.
re,” but may also be due to 1 “forward
Talure™ because of the mability of the

kudneys 10 secrate salt and water m 3
normal manner

COR PULMONALE
The term cor
used wah

by disease
of the pa.

rul;’nomr\ Wherculosis, emphysema,
ahma and silicoss, These i
i <onditions
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Fic 361 Diagram of vor nulmonale pro-
duced by emphysema of the lungs In-
creased fesistance 10 the Blood flow
through the lungs dilates the pulmonary
artery and the right ventricle

blood flow through the lungs, and an
increased strain thrown on the right
ventricle with a resultant difatation and
hypertrophy of the ventricle, Later, car-
diac decompensation appears.

The chief symptoms are dyspnea,
vertigo and precordial pajn Cyanosis
appears and, when it is extreme and as~
sociated with polyeythemia, the congdj.
tion is known as Ayerza’s disease,

Clubbed fingers may develop, the
veins of the neck are often distended,
and the patient may show hemoptysis
. - s . LI LS W]

the heart sounds_at_the_apex..
The pulmonic” second sound may be
loud. The roeptgenogram and elfectro-
cardiogtam are of great value in the
diagnosis of yhis coudition,

CHEST DEFOI‘..\!ITIES AS A CAUSE
OF MYOCARDIAL INSUFFICIENCY
When the thoracic cage js marked]

deformeg through kyphosis, scoliosisy
Or & combmnation of the two ag g resu);

of early pohiomyelitis or fybe, i
reulosi
the spine, a seriou: ey

distant.,
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Fie 362. Marked chest deformity in a boy
of 15 who had an attack of poliomyelitis
at the age of 9 Patient has cor pulmonale
with myocardial wnsufficiency

chambers with congestive heart failure.
Pressure on the lungs may impede the
pulmonary circulation and produce a
true cor pulmonale

This condibon was recognized by
Traube in 1878 and has been studied
by numerous observers since that time
White notes, “In badly deformed indi-
viduals survival to old age 1s frequently
prevented by the cardiovascular strain
as well as by pulmonary complications.”
The patient shown in Figure 362 as the
result of marked scoliokyphosis result-

PHYSICAL FINDINGS IN CARDIOVASCULAR DISEASES

IE is diagnosed either from the history
given by the patient or from the evi-
dcn_ccs of pain and distress observed
during a typical attack. The disease may
be readily feigned or simulated, and the
physician may find it difficult or impos-
sible to determine whether a person is
suffering from an attack or is only a
malingerer. It is also often difficult to
determine whether a patient is suffering
from a “truc” angina pectoris or a
“false” angina. Heberden was famliar
with this “false” angina and observed
that “the breast is often the seat of
pains, which are distressing, sometimes
even from their vehemence, oftener
from their duration, as they have con-
tinued to tease the patient for six, for
cight, for nine, and for fourteen years
. . . There has appeared no rcason to
judge that they proceed from any cause
of much importance to health, or that
they lead to any dangerous conse-
quences; and tf the patient were not
uneasy with what he feels, he needs
never to be so on account of anything
which he has to fear.™

Heberden continued, “But there is a
disorder of the breast marked with
strong and peculiar symptoms, consider-
able for the kind of danger belonging
to it, and not extremcly rarc, which
deserves to bc mentioned more at
length. The seat of it, and sense of
strangling, and anxicty with which it is
attended, may make it not improperly
be called angina pectoris.”

They who are afflicted with o, are scxze.d
while they are walking (more especaally of it
be uphill, and soon after cating) with a pamn-
ful and most disagrecable sensation in the
breast, which seems as 1f it would extingursh
e, 1f it were to increase or conttnue, but
the moment they stand stll, all this uneast

ness vamshes
In all other respects, the patients are, at
the b of this disorder, perfectly well,

ing from poliomyelitis has cor pulmonal
with marked myocardial insufficiency.

ANGINA PECTORIS AND
CORONARY OCCLUSION
Angina pectoris has been recognized

as a discase entity since the cl.?ssic de-
scription of William Heberden in 1768.

and n particular have no shortness of
breath, from which 1t 13 totally different The
pam is sometimes situated 1n the upper part,
sometimes 1n the muddle, somettmes at the
bottom of the os sterm, and often more in
clined to the left than to the wrght side It
Whewise very frequently cdends from the
breast to the muddle of the left arm The
pulse is, at least sometimes, not disturbed by
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f ob-
this pain, as T have had opportuniis of

um‘:xg by feeling the pulse doring the
parosysm  Males are most liable to that dis-
ease, especnaily such as have passcd their

fifticth year
Afser 1t has continued 2 year of more, ;x
sde

tcberden motes further, and this
pomnt has been corroborated by pumer-
ous successors, that the attacks could
be brought on by “any disturbance of
mind ” John Hunter, who died during
an sttack of angina pectoris provoked
by anger, had remarked for years that
tis “life was n the hands of any rascal
wha ¢chose to warry tum

During a severe attack of angma
pectoris the patient uswally Iooks pale
and antious, draps of sweat appear on
tus face, hus pulsé is rapid and thready,
and hie remains thus awaiting the death
which he thinks must surely come Per-
cussion and auscultation carried out
dering such 2 paroxysm rarely yield
information of any value. The pulse is
usually ncreased m rate and may be i~
regutar The blood pressure may be
tigh or low, and commonly falls after
an attack The heart sounds may be
muffied

To many panents the diagnosts of
angina pectons 18 ternfying In spite of
s senous tmport 1t should not be for-
gotten that it may not for years cavse
much smparment in the activiies of
some patients  Heberden 1o Tus imua)
feport deseribed a panent who lived for
fikeen years after the diagposis was
establichied and thed at the age of sev-
enty-fise, John Hunter lined for twenty
$eafs afier the omer of s cacdiac
pans

The pain of angina pectaris and of
cotomary occlusion has heen ascribed
by most observers to cardiae anotemia,
The actual method of the production of
pan hgs been aseribed 10 stimulatian of
the pain recepiors an the walls of the
coronary anerics. This shmulation has
been usually attnbuted to chemical sub-
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stances resulting from the anoxentd, to
tension, compiession, or from some
other mechanical cause. There is in-
creasing evidence of the importance of
mechanical sumulation of the pain
points especially in coronary occlusion,
where the appearance of severe pain
coincides almost exactly with the plug-
ing of the vessel. Alfbutt believed it to
be due to disease of the aorta, but the
weight of opinion today is that it is due
to poor blood supply to the myocardum
and that it is usually, if not invaziably,
associated wath sclerosis of the coronary
areries. Patients may completely re-
cover from the attacks, in which event
the condition is often called Jater
“pseudo angma.” Some patients have
repeated attacks of typical angina pec-
toris for years and then suffer from a
typical attack of coronary occlosion,
The pathologic findings in typical angina
pectonss  are  inconclusive, Heberden
noted m one of lus cases that “a very
skillful anatomust could discover no
fault in the heart, in the valves, in the
arteries or neighboring veins,” and suc-
cessive generations of pathologists have
reported the same findings, The coro-
nary arteries may, as in the case of
John Hunter, be “in a state of bany
tubes, which were with difficulty divided
by the kmfe” or may show no more
sclerosis than those of any person of
the same age.

_ Cargnary occlusion, although resog-
nized much later as a disease entity, is
today better understood than angina
pectorss. The first case of coronary oc-
clusion, described by Adam Hamuier in
1878, was in 2 patient thirty-four years
of age and was not accompanted by
pain The great majority of cases are,
th:ver! in older persons and are ac-
companied by intense pam.

The appearance of  patient during
an attack of coronary occlusion may
esemble that of a patient suftering from
a severe attack of angina pectoris. The
onset of pan in the precordipm is
usuaily accompanied by profound shock,
the patient’s face has an ashcn-gm):
color, and there 15 frequently a drench.
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Fio. 362. Marked chest deformity in a boy
of 15 who had an attack of poliomyeliuis
at the age of 9 Panent has cor pulmonale
with myocardiaf insufliciency

chambers with congestive heart failure
Pressure on the lungs may impede the
pulmonary circulation and produce a
true cor pulmenale.

This conditton was recognized by
Traube i 1878 and has been studied
by numerous observers since that time.
Whate notes, “In badly deformed indie
viduals survival to old age 1s frequently
prevented by the cardiovascular strain
as well as by pulmonary complications.”
The patient shown in Figore 362 as the
result of marked scoliokyphosis result-
ing from poliomyelitis has cor pulmonale
with marked myocardial insufliciency.

ANGINA PECTORIS AND

CORONARY OCCLUSION
Angina pectoris has been recognized
as a discasc entity since the classic de-
scription of William Heberden in 1768,

PHYSICAL FINDINGS IN CARDIOVASCULAR DISEASES

It is diagnosed cflher from the histon
given by the patient or from the evi-
dengcs of pain and distress observed
during a typical attack. The disease may
be rc.nfilly feigned or simulated, and the
physician may find it difficult or impos-
sible to determine whether a person is
suffering from an attack or is only a
malingerer. It is also often difficult to
determine whether a patient is suffering
from a “true” angina pectoris or a
“false” angina. Heberden was familiar
with this “false” angina and observed
that “the breast is often the seat of
pans, which are distressing, sometimes
even from their vehemence, oftener
from their duration, as they have con-
tinued to tease the patiemt for six, for
eight, for nine, and for fourteen years.
. . . There has appeared no reason to
judge that they proceed from any cause
of much importance to health, or that
they lead to any dangerous conse-
quences, and if the patient were not
yneasy with what he feels, he needs
never to be so on account of anything
which he has to fear.”

Heberden continued, “But there is a
disorder of the breast marhed with
strong and peculiar symptoms, consider-
able for the kind of danger bclong.mg
to it, and not extremely rare, which
deserves to be mentioned more at
length. The seat of it, and sense o_[
stranghng, and anxicty with which it is
attended, may make it not improperly
be called angina pectoris.”

They who are afflicted with i, are sc'uc'd
while they are walking (more especsally if it
be uphill, and soon after eating) with a paw-
ful and most disagreeable sensation in the
breast, which seems as f it would extingunh
Iife, if it were to increase or continuc, but
the moment they stand stll, all this uneau-
ness vanshes

In all other respects, the pauents are, at
the beginning of this disorder, perfectly well,
and in particular have no shortness of
breath, from which it is totally different. The
pain is somctimes situated in the upper paft,
sometimes in the muddle, sometimes at the
bottom of the os sterni, and often more in-
clined to the left than to the right side. It
tikewise very frequently cxtends from the
breast to the middle of the left arm The
pulse s, at least sometimes, not disturbed by
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un, as 1 have had opportunities of ob-
lslr\"vll;; by fechmp the pulse dunng  the
parovysm Males ate most hatle to that dis~
ease, especially such as have pasied their
ieth year .
EKM\“y it has contimed a year of more, &
4l) Bot cease $o wstantancously upon stand-
ng still, and it will come on pot only whes
fhe persons e walking, tut whea they are
tying dows, espectally if they hie on thewr left
sde.

Heberden notes further, and this
pomt has been corraborated by numet-
ous successors, that the attacks could
be brought on by “any disturbance of
mind” John Hunter, who died durmg
an attack of angwa pectous provoked
by anger, had remarked for years that
tus “Iife was in the hands of any rascal
who chose to worry hum.”

Dunng a severe attack of angina
pectoris the patient usually looks pale
and anuous, drops of sweat appear on
AP ] M2 A
cusston and auscultation carried out
during such a paroxysm rarely yeld
mformation of any value. The pulse is
usually increased in rate and may be ir-
regitar The blood pressure may be
igh or {ow, and commonly falls after
an attack. The heart sounds may be
muffled

To many pauents the diagnosis of

angna pectoris 1s ternfying. In spite of
S senous wnport it should nat be for-
sotten that » may not for years cause
mwch ywpairment m the activities of
some patents Heberden m hus intial
Teport described 2 palient wha lved for
filteen years after the diagnosis was
established and died at the age of sev-
enty-five Sohm Hunter Yived for twenty
years after the onset of his cardiac
pams.

The pam of anpmna pectoris and of

coronary octlusion bay been ascribed

Bte et -2

R ' 4 ees st wans of the
savonary antenes This sumulation has
been usually attnbuted to chemica) sub.
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stances resulting from the anoxemia, to
tension, compression, ot from some
other mechanical covse, These Is in-
creasing evidence of the impoctance 9!
mechanical stimulation of the pain
pomts especially in coronary occlusw?.
whete the appearance of scvere pain
coincides almost exactly with the plug-
ging of the vessel. Allbutt believed it ta
be due to disease of the gorta, but the
weight of opinion today Is that it is fiut
to poor blood supply ta the myocardium
and that it 15 usually, if not invariably,
associated with sclerosis of the coronary
arteries, Patients may completely re-
cover from the attacks, in which event
the condition is often catled fater
“pseudo angina”" Some patients have
repeated attacks of typical angina pec-
toris for years and then suffer from a
typical attack of coronary occlusion
The pathologic findings in typical angina
pectoris are inconclusive. Heberden
noted in one of his cases that “a very
skillful anatomist cowld discover no
fault 1n the heart, in the valves, in the
artenies or neighboring veins,” and suc-
cessive generanons of pathologists have
reported the same findings. The coro-
nary arteries may, as m the case of
John Honter, be “in 2 state of bony
tubes, which were with difficulty divided
by the knife” or may show no more
sclerosis than those of any person of
the same age,

Coronary occlusion, although recog-
nized much Jater as a disease entity, is
today better understood than angina
pectorss. The first case of coronary oc-
clusion, described by Adam Hammer in
1878, was 1 a patient thirty-four years
of age and was not accompanied by
pain The great majorty of cases are,
howcvq, in older persons and are ac-
companied by intense pain.

The appearance of a patjent during
an attack of coromary occlusion may
sesemble that of a patient suffering from
a severe attack of angina pectoris, The
z‘;&:;l G: pain i{ldlhe precordmum s

ccompanie
P p}g o P by profound shock,

face has an ashen.,
color, and there js frequently a dmi;):
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Fio 362. Marked chest deformity in a boy
of 15 who had an attack of poliomyelis
at the age of 9 Patient has cor pulmonale
with myocardial nsufficiency

chambers with congestive heart failure.
Pressure on the lungs may impede the
pulmonary circulation and produce a
true cor pulmonale

This condition was recognized by
Traube 1n 1878 and has been studied
by numerous observers since that time
White notes, “In badly deformed ndi-
viduals survival to old age 1s frequenily
prevented by the cardiovascular strain
as well as by pulmonary complcations.”
The patient shown 1n Figure 362 as the
result of marked scoliokyphosis result-
ing fram poliomyelitis has cor pulmonale
with marked myocardial insufficiency

ANGINA PECTORIS AND

CORONARY OCCLUSION
Angina pectoris has been recogmized
as n discasc entity since the cl.?ssxc de-
scription of William Heberden in 1768.

PHYSICAL FINDINGS IN CARDIOVASCULAR DISCASES

IE is diagnosed either from the history
given by the patient or from the evi-
den;cs of pain and distress observed
during a typical attack. The disease may
be readily feigned or simulated, and the
physician may find it difficult or 1mpos-
sible to determine whether a person is
suffering from an attack or is only a
malingerer. It is also often difficult to
determine whether a patient is suffering
from a “true” angina pectoris or a
“false” angina. Heberden was familiar
with this “false” angina and observed
that “the breast is often the seat of
pains, which are distressing, sometimes
even from their vehemence, oftener
from their duration, as they have con-
tinued to tease the patient for six, for
cight, for nine, and for fourteen years.

.. There has appeared no reason to
judge that they proceed from any cause
of much importance to health, or that
they lead to any dangerous conse-
quences; and 1f the paticnt were not
uneasy with what he feels, he needs
never to be so on account of anything
which he has to fear.”

Heberden continued, “But there is a
disorder of the breast marked with
strong and peculiar symptoms, consider-
able for the kind of danger bclcng!ng
to 1it, and not extremely rare, which
deserves to be mentioned more at
length. The seat of it, and sense of
strangling, and anxiety with which it is
attended, may make it not improperly
be called angina pectoris.”

They who are afflicted with it, are smc.d
while they are walking (more especially if it
be uphill, and soon after eanng) with a pam-
ful and most disagrecable sensation in the
breast, which scems as if 1t would extingussh
life, if 1t were to Increase or continite, bu}
the moment they stand sull, all this uneasi
ness vanshes

In all other respects, the patients are, at
the begtnning of this disorder, perfectly well,
and 1n particular have no shortness of
breath, from which 1t 1s totally different The
pain 1s sometimes situated 1n the upper part,
sometimes In the middle, sometimes at the
bottom of the oy sterni, and ofich more In-
clined to the Ieft than to the night sude It
lkewise very freguently extends from the
breast to the muddle of the left arm The
pulse is, at lcast sometimes, not dusturbed by
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ve to myocardis. Foci of infection in
he teeth or 1onsils may cause myo-
arduis Dental therapy or tonsillectamy
n such cases often produces stnking
herapeutic results. i i

Myocardsal degeneration js ot a pri-
mary disease. The heart muscle degen-
erates only from some external cause.
Severe anemia, cachexia as the Tesult
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the patient humself. Pafpation of the
pulse may show a pulsus alrernans, und
auscultation of the heart may m't::_\ 3
paltop rhythm. Cheyne-Stobes respira-
tion, pulsus alternans and g:ﬂ}op thythm
are common and characteristic of severe
myocardial disease. These thres findings
constitute the myocardial teiad.

The electrocardiogeaph, which has

of long-continued mahg or meta-
bohe disease, polsoning from phos-
photus or alcohol are important caus-
ative factors. Diphtheria and Graves’
disease may cause acute and extenshve
myocardial degeneration The “fatty”
heart, so dreaded by the layman, is 2
form of fatty degeneration of the heart
which i rare and usually of hitke dlin-
ical umport

Chronic myocardial disease may be
due to chronic myocarditis representing
a chrome stage of an acute myocarditis
dom o ambe T E " R .

B R
dosis. A common cause of myocardial
fibtosis §s an fnfarction of the myo-
cardium, the size of the area depending
upon that of the vessel occluded.

The subjective symptoms of myo-
cardiss may be slight ot wtense, Pain
in the precordmm and palpitation are
comon; weakness, fever and headache
are wseally present

The cardiac findings are often mini-
mal. Tachycardia oay be preseat, but
15 sometimes absent. The heart sounds
may be enfeebled, 2 tic-tac thythm raay
be present, or as often happens, there
may be no iable al in the

d conclusively to skeptics
the frequency of myocarditis, (is ohgn
absolutely necessary for the diagnosis.
fn many cases of myocarditis the diag-
nosis rests on the electrocardiogram
atone.

~~ ANEURISM

Most of the aneurysms seen clmically
are of syphilitic origin, Arnteriosclerotic
aneurysms, congemtal aneurysms, my-
cotic aneurysms and traumatic anew-
rysms are occasionally seen, but they
are greatly outnumbered by the cases
dute to Treponema pallidum,

Aneurysm of Thoracic Aorta

Broadbent classified ancurysms as
“aneurysmy_of signs” and_“aneurysms
of symptoms” Aneurysms of signs are
those ecUTNg in the ascending parnt of
the arch of the aorta, while the anen-
Tysms of symptoms are located in the
transierse and descending arch of the
aona. This secoud group may call forth
di i p , but the d i
may be possible only after use of the
X-fay. Aneurysm of the ascending arch
usually gives charactenstic physical find-
ings.

heart sonnds Before decitling that the
heart sounds are weakened, we should,
i® possrb!:, have a presious examination
as 2 basls ef eomparison, since m some
notmal persons the heart sounds seem
feeble when compared with those of
other normal persony

The pulse is commonty
cardial disease, and the
low

In chromic myocardial dy
ucgt often shows Chcme-gigskism:es a‘:
Tation, which is frequently unnoﬁcedl;w

small in myo~
blood pressure

pection. The pathog ic sign
of aneurysm of the ascending arch is a
heaving, expansile pulsation in the
upper part of the right chest af the level
of the thixd 1ib to the right of the stermam
(Fig 363). It sometimes extends over
the manubrium, may invalve the right
sternoclavicular joint or may be seen in
the second Jeft interspace. A good Iight
is absolutely essential for the demon.
stration of such pulsations. The expan.
sile character can often be ‘brought out
better by drawing with a skin pencll 2
small batched area over the putsation,
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ing perspiration, an irregular pulse and
a marked fall in blood pressure. The
patient’s color may become normal and
the perspiration may disappear with the
subsidence of severe pain, The pain is
frequently felt only in the abdomen and
may simulate gallbladder disease.

Auscultation of the heart commonly
shows some acceleration of the rate.
Premature contractions are common and
gallop chythm s frequently heard. The
cardiac tones usually sound distinct, but
faint and poorly differentiated. A peri-
cardial friction rub is occasionally heard
and, when present, is conclusive evi-
dence of infarction of the myocardium,
Heart block and auricular fibrillation
may follow immediately the attack of
coronary occlusion and may persist
after recovery from the acute attack.

This picture of coronary occlusion is
produced by practically no other dis-
ease, and the diagnosis may be made
with a fair degree of accuracy. In addi-
tion, the patient usually has an elevation
of temperature and a moderate leuko-
cytosis and shows a characteristic elec-
trocardiogram. Occasionally there is no
pain at all, and the only symptoms are
fainting, dyspnea, syncope and sweating.

The first attack of coronary occlusion
may prove fatal, or the patient may re-
cover from the first attack and live for
several or many years before succumb-
ing to a second or thied attack, or may
recover completely and have no further
attacks. It 15 noteworthy that coronary
acclusion often occurs when the patient
15 at rest or even asleep, while the initial
attacks of angina pectons almost in-
variably occur during cxercise. The
pathologic findings of coronary occlu-
sion are as clear and distinctive as those
of angina pectoris arc obscure and con-
fused. In coronary occlusion, examina-
tion of the coronary artcrics shows oc-
clusion by a thrombus,

Later pathologic studics indicate that,
with improved methods of study, oc-
clusion of the coronary can be demon-

Sl

e frnm whaoy
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the identity of angina pectoris and cor-
onary occlusion, since angina pectosis
may occur in hyperthyroidism and in
normal youthfu!l persons who have
thrown great strain on their vascular
systems. The pain of angina pectoris, as
Mackenzie pointed out, resembles the
pains in the legs in intermittent claudi-
cation and has the same cause—anox-
emia of the muscles. Levine remarks,
“Coronary thrombosis is related to an-
gina pectoris in much the same way as
an occlusion of a vessel of the leg with
gangrene is related to intermittent clau-
dication. The anginal state may be re-
garded as a transitory one leaving the
heart in practically the same condition
after an attack as before. . . . Some-
time during the Ife of those suffering
from angina a thrombosis of a coronary
artery is apt to occur.”

MYQCARDITIS AND MYOCARDIAL
DISEASE

Mpyocarditis was at one time a com-
mon diagnosis. Heart discase was con~
sidered to be valvular or myocardial. If
the patient had dyspnea, cyanosis,
edema and other signs of cardiac dis-
ease, and had no evidence of valvular
lesions, the dingnosis of myocarditis was
made. The later demonstration of the
important role played by coronary oc-
clusion and bundle branch block in
cardiac pathology aroused much skep-
ticism regarding the correctness of such
diagnosis and regarding the frequency
of myocarditis. In some clinics myo-
carditis 15 considered a rare affection.
Scherf and Boyd state eategorscally that
“myocarditis is a common discase and
quite often remains unrecognized.” The
correctness of this statement is bomne
out by extensive electrocardiogeaphic
studics.

Myocarditis is of infectious origin.
Rhecumatic fever, typhowd fever, septi-
cemia, pycmia, syphilis, pncumonia,
scarlet fever, diphtheria and mfluenza
are common causces. In practically cvery
case of rheumatic endocarditis these is
also present myocarditis. In lobar preu-
monia, the rapid cardiac failure is often
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aontic murmur, due to dilatation of the
sorta, may appeal. Logue and Sikes
have pointed out the diagnostic s{gmﬁ-
cance of putsation of | \ha;t:muc]nvmuh’ /
jaint e disséctmg anearysm of the aorta,

Arteriovenous Aneurysm

Arteriovenous aneurysm, arerove-
nous fistula of an abnormal communi-
cation between an artery and an ad-
jacent vem, is usually the result of 2
‘wound, otcasionally of an wlceratios.
Such aneurysms are found most cotm-
monly 1 the extremitics and present 2
charactensstic picture, The affected lmb
is farger, often has a definite cyanotic
bue, and the skin is ele-
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and so to remain until pressure was
relieved. Compression of the anery of
the sound limb would produce no such
! effect.” .
Accompanying the decrease in the
pulse rate there is usually an clevation
of both systolic and the diastolic blood
pressure. This bradycardia which is ap~
parently of vagal origin, is abahshef! by
the use of atropine. Holman believes
that closure of the fistula increases the
aartie pressure, causwag a stimulation of
the depressor fibers of the vagus in the
arch of the aorta and a resuitant stow-
mg of the heart, An arteriovenous an~
eurysm in lhc‘ evtremities leads to car-

vated m the neighborhood of the
aneurysm. In young people the leg or
arm, the seat of the aneurysm, may
grow fonger, and develop more hair
than the corresponding side, A systolic
thrd] can be felt over the aneurysm and
a conlnuous mwrmur wath a systolic
accentuation heard (Fig 365), Pressure
over the aneurysm, closing the fistula,
causes a sharp drop 1 the pulse rate
(Bragham’s sign). The smign was fisst
teported by Branham 1 1890 in a case
of attertovenaus ancurysm of the femoral
vessels. He noted. “The most mysterious
phenomenon connected with the case,
one which I have not been able to ex-
plaia to ryself, or {0 obtam a satisfac-
tory reason for from others, was slowing
of thie beart’s beat, when compression of
the common femoral was employed,

Symprom  became  more
marked untl pressure of the artery
above the wound cavsed the heart’s beat
to fail from 80 ta 35 o 40 per minate

diachy and later to myocardial
insufficiency. -
“Artenovenous aneurysms of the ves-
sels of the head or neck often cavse
great annoyance to the patient because
of the_constant whirnng sound which is
heard, A fistula between the thoracie
aorta and the vema cava produces in-
tense cyanosis of the upper part of the
body, similar to that caused by crushing
1mjurnies of the chest,

Summary

Aneurysms of the ascending thoracic
aorta, called “aneurysms of signs,” show
a heaving, expansile pulsation, a dias-
solic shock over the pulsation, 3 Bat per-
cussion note, and a systolic murmur on
auscultation, A tracheal tug 1s offen
present, The radwal pulse often shows
maarked differences on the two sides,

N Aneurysms of the descending arch of
€ 2013, “aneurysms of symptoms.”
although producing dlslressin);; gysgxrfe‘a
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Fio, 363. Ancurysm of the ascending aorta,
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Fro. 364 Arca of dulness to right of sternum
in the second and third costal nterspace
due to ancurysm of the ascending arch of
the aorta

As the aneurysm cnlarges, it may extend
forward, and sometimes produces a
swelling larger than a coconut.

The pupil of the paticnt’s ¢y¢ may be
dilated or contracted on one side,

Palpation. Palpation of the larynt
may elicit a tracheal tug, as noted first
by Oliver. Palpation over the arca of
pulsation may disclose a d.iasmhc sho;k,
often intense, which is an important sign
of ancurysm. A systolic thrll is some-
times felt.
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Percussion. Dulness can usually be
made out to the right of the stemum
and may be extensive even when pulsa-
non~is minimal (Fig. 364). The per-
cussion note over an aneurysm is flat,

Auscultation. A systolic murmur &
commonly present, and, since the dis-
ease is frequently associated with aortic
insufficiency, a diastolic murmur may
also be heard. A continuous “humming-
top” murmur is usually present when
there js a communication between the
aneurysm and the vena cava or the pul-
monary artery.

Pulse. Palpation of the pulse may
show marked difference between the!
pulse in the night and left radual arigries]
one pulse being small and showing a
definite lag n the time of its appearance
as compared with the other.

Aneurysm of the Ahdominal Aorta

On inspection of the epigastrium,
there is a marked pulsation, sometimes
a detinite tumor. A thrill is occasionally
felt. The pulsation is forceful and ex-
pansile. On auscultation a systolic mur-
mur is usually audible.

Marked pulsation of the epigastrium
is extremely common in thin, nervous
patients, especially in those with 2
marked anemia. The diagnosis of an
abdominal ancurysm should not be
made by palpation alone unless the ob-
server fecls definitely in his hand a
tumor with an cxpansile pulsation.

Dissecting Ancurysm

Dissccting ancurysm of the aotta is
relatively rare, although noted by Mor-
gagni as early as 1760, Pain is onc of
the most common findings, usually se-
vere; it may, however, occasionally be
slight or even absent altogether. The
location of the pain depends upon the
location of the part of the aorta under-
going dissection, whether in the chest,
interseapular region, lumbar region, in
the abdomen, in the sacral region or in
the hips. Weakness of the lower cx-
tremities, paresis of the legs, urinary
retention, syncope, convulsions, coma
and hemiplegia may occur. A\di:&oh’c .
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as increased greatly the precis}on 9nd
couracy of electrorardiographic diag-
0815,
The electrocardiograph has gradually
fisplaced the polygraph 10 the ‘chmc‘
e €} d b in the b
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a characteristic elecirocardiogram 1S
seen, and usually it is possible to de-
termine in which coronary artery the
occlusion has taken place. In this con-
dition the electrocardiogram is of great

was comsidered only of valze m the
study of cardize irregularities, and the
statement was made on the highest au-
(homty that the polygraph of the Mac-
kenzie type gave precisely the same and
as much nformation as the electrocar-
diograph. Later experience bas showm
that the gives far

service in esti the probable rate
of recovery 2nd the ultimate prognosis.

In valvular heart disease the electro-
cardiogram aids in the diagnosis by
showing @ preponderance of the right
or left ventricle during contraction due
to increased work and hypertrophy. In
muteal stenosis there s right ventricular

more mformation concerning the heart

I addition to furmshmg accurate wnfor-

mation regarding cardiac irregulanties,

the electrocardiogram gives data re-
fnd 1 '

prep while in aortic jnsuffi-
Ciency there s preponderance of lh.c
left ventricle. In puimonary sienosis
there is night ventricvlar preponderance,
in aortic stenosis feft venincular pre-

P of

heart Te—stimulu

.

srutability, and Y,
a5 well as imformation regarding the
muscle mass of the heart and lesions of
the beart muscle,

In cardiac srregularities the electro-
cardiogram differentiates clearly prema-
ture contractions, demonstrating whether
they are auricular, ventricular or nodal
w origin and showng 0 which ventricle
they ongmate In auticular fibnilaton
and m auricular flutter the tracings are
eharaciensue, the absence of the normal
P wave bemg very evident

J? 1 voch

In my the clect iogram
may vary grestly {rom day to day as
new foci of inflammation Iight up and
then disappear The most important of
these changes are disterbances in can-
duction, broadened QRS complexes, ab-
normal T waves and ST segment
changes.

In artersal hypertension of long stand-
ing with cardiac hypertrophy, the elec-
trocardiogram shows a left ventricular
preponderance.

In cor pulmonale the electrocardio-
gram often shows a mght ventricular

n p dua the elec-
trocardiogram shows whether the beats
orgmate m the auricle, m the ventnicle
or In the auriculovestticulas node

In disturbances of conduction, such
as heart block, the electrocardiogram
demonstrates that the electric mpulse
falls 10 pass regularly from the auncle
10 the ventricle, and that the muncles
and veninicles beat at different rates, In
tundle branch black the electrocardio-
gram ;ndxcat:s in which branch of the
auticuloventnicular bundfe (bundl
Hi) the Block occurs Th\g is :: m.:
portant bit of information, since the
prognosis of left bundle hranch block i
poor, while 1n nght bundie branch Black
many patsents continue in good health
for a great many years (Levine),

In coronaty occlusion with ynf

. The efectrocardiogram guves valuable
information regarding the intensity of
the heart beat. A feebly acting heart
usually shows a low electromotive foree
with waves of low voltage, while 2
powerfully beating heart shows waves of
high voltage

The

elrrtrnmand ns -

. 2"
Lueiind, potassium intoxication, calcium
dextrocardi

S L 2 , congenital heart
1sease, acute fibrinous pericarditis, peri-

cardtss with effasion, infarction of the
heart and multiple abscesses of the
heart,

('Iins bref review of the achicvements
o .

of the e.lecjmcardmgram t the field of

the ssity of
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and pain, are often recognized only
after roentgen-ray examination.

Ancurysms of the abdominal aorta
produce a marked epigastric pulsation.
The diagnosis, however, should not be
made unless the examiner can definitely
feel an expansile, pulsating tumor under
his hand.

Arteriovenous aneurysms are com-
monly suspected from the history. A
systolic thrill is felt and a systolic mur-
mur heard over the aneurysm. Pressure
causes a sharp fall in pulse rate. The
increase in temperature of the leg or
arm involved is readily appreciated and
significant.

THE ELECTROCARDIOGRAM

In this book we have purposcly omit-
ted extensive discussion of the clectro-
cardiogram. Electrocardiography is a
science in itself. Though some of the
most striking abnormalities in the elec-
trocardiogram are obvious to the be-
ginner, more subtle and often extremely
important pathologic alterations are ap-
preciated and understood only after ex-
tensive experience. As an adjunct to
physical diagnosis 1t is often of equal or
even of greater value than the roentgen
ray in the study of cardiac disease. Elec-
trocardiography often also gives us con-
clusive and decisive information which
can be obtained by no other method of
examination. The medical student should
avail umself of every opportunity to be-
come familiar with the technic of elec-
trocardiograms.

The history of electrocardiography

1 — —

gl
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began with the discovery of Kolliker and
Maller in 1856 that each beat of the
frog’s heart was accompanied by the
production of an clectric current. In
1887 Waller showed that this current
could be demonstrated in animals and
in man, by attaching electrodes to the
front and back of the chest and con-
necting them with a capillary electrom-
eter. Figure 1 in this article, the fist
published electrocardiogram, is essen-
tially the chest lead reintroduced in
recent years as lead 4 (Fig. 366).
Willem Einthoven in 1903 substituted
for the capillary electrometer a string
galvanometer of his own design, and
mntroduced the electrocardiograph as a
clinical instrument.

The string galvanometer consists of a
minute quartz filament suspended be-
tween the poles of a powerful electro-
magnet. The feeble current accompany-
ing each cardiac contraction is led away
from the body by the arm and leg and,
passing through the guartz string in the
magnetic field, causes a movement of the
string with each heart beat. This move-
ment 1s photographed upon a moving
film, producing a record or tracing. This
record shows a wave corresponding to
auricular contraction P, while the QRS
complex 15 recorded during ventricular
systole.

For many years the three so-called
standard leads were used—No. 1 be-
tween right arm and Jeft arm, No. 2
between right arm and left Ieg, and No.
3 between left arm and left Ieg. The in-
troduction of multiple precordial Jeads

. —— v e

Fio 366. First electrocardiogram published e, electrometer; Jih, cardiograph, £4. time in

seconds.
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heast valves may be visile under the
0roscope.
ﬁuA:nicpStcnesis. A roentgenogram Or
fluoroscopic examination of a patient
with avric stenosis shows (.“atkcd o
fargement of the left ventricle, which
tas 2 slow, somewhat leisurely, but
forceful movement (Fig 354). This
slow mavement of the left ventricle is so
characteristic  that an  experienced
soentgenclogist, on dbserving it, can
make the diagnosis of aortic stenosis.

Cazlketication of the sottic valve may
be secn on fluoroscopic examination and
confirmed by the flat plate.

Pulmonary Stenosis. In this dne§se
the roemtgenogram shows a striking
prctuze The apex of the heart 15 pushed
ontward and elevated, the up of the
cight ventricle is rounded, and the right
ventricie 15 pushed downward and also
extends far fo the right of the sternunt.
The horizontal diameter of the heart is
greatly increased This outhine of the
heart has been called the “sabot™ heart
from its resemblance to the sabot or
wooden shoe worn by French peasants.
This “sabot” heart 15 seen most fre-
quently in Fallot's tetralogy, which com-
prases, not only p\\\mm\ary stenosis, but
aiso interventncutar septum defect and
dextrapasition of the aona.

Congepital Heart Disease. In these
patients, {he roentgenogram or fudro-
scopic examunation 15 of the greatest
asststance m diagnosis Dilatation of the
pulmonary aftery, which causes an in-
creased converaty or bulging of the
muddle arc of the left cardia bosder, 15
seent in patent ductus anteriosus, aortic
septa) defect, pulmonary stenosis with a
closed ventrienlar septumn, Exsenmen ger's
cormples, and wteravricular septal de-
fects

Fallot's tetralogy shows the “sabot”
heart m abawt 50 per cent of the cases,
Increased transtucency of the jung fields
\s often seen m this condition, Dextro-
?:;l;a w@n be postively diagnosed by

Angrocardy
ance in tha
«
¢

cigr_aphy 35 of much aswict-

' avauny
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jdentifed and the suricular and ventric-
ular septa visvahzed. In i.mcrvcmnguh\r
septal defect, both venteicles Gl simui-
toneously, and, m Fallor’s tetralogy,
both aorta and pulmonary artery may be
filled at the same time. In severc
stenosis or atresia of the pulmonary
artery, there may be delay in fifting of
this vessel. Howevef, there is 2 certain
danger in the employment of anglo-
cardiography, and fatalities accasionally
accur

In coarctation of the aorta, 215 pre~
viously mentioned, efosion of the ribs
1s commonly present, and the condition
may be first diagnosed by the roentgen-
ologist. The roentgenogram in cor pul-
monale shows a marked dilatation of the
right ventricle.

The roentgen ray ads also in the
duagnosts of cardiac arrhiythmias. Ex-
aminmg the heart under the fluoroscope,
one readily sees extrasystoles, the de-
lirlous irregularity of auricular fibrila-~
tion, and in heart block one may actualty
see the auricles beating more rapidly
than the ventricles.

The roentgen ray is wmvaluable in the
diagnosis of aortic aneurysms, The
ancurysmal sac wsvally casts a clear
shadow in the x-ray plate, and under
the fluotoscope is seen as a dark mass
pulsanng with each beat of the heant.
At tuses, however, it 15 dufficult for the
roentgenologist to differentiate between
an ageurysm and a8 mediastinal tumor,

Arteriosclerosis, didatation and tor-
tuasity of the aorta ate clearly demon-
strable by x-ray examination.
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an extensive study of and familiarity
with electrocardiography. It is a great
error, however, to assume that this new
method of study has made other meth-
ods of physical examination of the heart
obsolete. As Levine, who has done out-
standing work in the field remarks: “An
able clinician who knows nothing about
the string galvanometer can still do
better work than an expert in electro-
cardiography who has limited bedside
experience and inadequate clinical judg-
ment.”

The electrocardiogram has certain
defimte limitations. It does not diagnose
valvular disease; it does not furnish a
definite prognosis; it does not indicate
cardiac reserve. Such decisions are made
by the physician on the basis of all avail-
able data. Furthermore, while it may
show definite deviations from the nor-
mal, it often fails to explain the abnor-
mality; hence the frequent expression
“consistent with” as “there is evidence
of right ventricular strain, consistent
with mitral stenosis.”

THE ROENTGEN RAY IN THE
DIAGNOSIS OF CARDIAC
DISEASE

The roentgen ray is of great assist-
ance in the diagnosis of cardiac disease.
Although in this book we have avoided
any extended discussion of x-ray find-
ings, a few of the outstanding contribu-
tions of rocntgenology to cardiac diag-
nosis should be mentioned.

Farst of all, the roentgenogram shows
us the position, location and size of the
heart. Dextrocardia is obvious 1 an
x-ray plate, and a dislocation of the
heart to either side is apparent

An increase in the size of the heart
can easily be seen. The transverse diam-
eter of the normal heart does not exceed
one half of the transverse diameter of
the thorax. An increase in size, due to
hypertrophy and dilatation, may be gen-
eral, or it may affect particularly one of
the auricles or ventricles. The hyper-
trophy of onc auricle or ventricle affects
the shape of the heart in the roenlgeno-
gram, producing a cogﬂour' which is
pathognomonic of certain lesions.

PHYSICAL FINDINGS IN CARDIOVASCULAR DISEASES

Pericarditis. Pericarditis with cflusion
produces a characteristic roentgeno
gram. The cardropericardial shadow is
much increased in size and shows an
excessive increase in the horizontal di-
ameter as compared with the vertical
The shadow is broad at the base, is
often pear-shaped or like a water bottle,
and when the paticnt sits up, its outline
may suggest that of a triangle Under
the fluoroscope the outlines alter ma-
terially when the patient changes from
a recumbent to an erect position, There
may be an obvious diminution in the
amphtude of the cardiac pulsations as
deternuned at the contours of the
shadow.

In adhesive pericarditis the roentgeno-
gram and fluoroscope demonstrate an
enlarged heart. The heart mtay fail to
descend with deep inspiration or to alter
1ts position with change in posture, Tug-
ging of the diaphragm or pleura may
be scen with cach systole of the heart,
Adhesions may be visible, and occasion-
ally calcification of the pericardium.

Mitral Insufficiency. Pure mitral in-
sufficicncy may show enlargement of the
left ventricle. When there 1s a compli-
cating mitral stenosis, the preture is that
of the latter.

Mitral Stenosis. A roentgenogram of
the patient taken in the anteroposterior
position may show no enlargement of
the left ventricle, but marked enlarg:-
ment to the right of the sternum—en-
largement of the nght auricle. The upper
left heart border shows frequently a
charactenstic convexity due to enlarge-
ment of the left auricle with rotation of
the heart, thus making a silhouctte of
the pulmonary conus (Fig. 352). A
plate in the right obhique position shows
cenlargement of the left auricle, which
may also produce a definite angulation
of the esophagus or push it to the right,
changes readily visible dunng the act
of swallowing a barium meal.

Aortic  Insufficiency. In aortic in-
sufficiency the shadow of the heart is
greatly clongated downward, and there
is increase in the shadow to the left
because of hypertrophy of the left
ventricle (Fig. 353). Calcified aortic



CHAPTER 14
CHali-> =~

ABDOMEN AND GENITALIA

THE PHYSICAL EXAMINATION of the ab-
domen 15 a procedure fess exact than
that of the chest, Because of this fact
there 15 2 tendency for students and
physicians to shight this part of the
phystcal exammation  This tendency
cannot be condemned 100 sevetely, Al-
though the physician 15 often belpless in
the diagnosis of abdominal condiions
without the wse of the X-ray and of
certam taboratory procedures, the drag-
nosis 1 Many cases can be established
by the physical examination slone, and
m many other cases the propes mterpre-
tation of x-ray and laboratory findings
can be made only m the light of the
physteal findings.

In an examination of the abdomen we
chiefly use inspection, pajpation and
percussion - Auscultation is rtarely of
much assistance

ABDUMEN
Topographical Anatomy

Fgr the purpose of describing and
localizing lestons in various parts of the
2bdomen 1t 1 customary to dwide the
abdomen Into vamous regions Two
‘ertical ines are drawn on either side
from the msddie of Poupar’s ligament
upward and 1o hines borizontally, one
201085 the lower margm of the ,t:m!\
costal cartilage, the other joitung the

crest of the sium on exher side (Fig.
367). This divides the abdomen into
nine regions. In the middle are the
epigastnc region, the umbilical region
and the hypogastric region. On the sides
are the right and left hypochondria, the

Fio. 367, Reglons of the abdomen,
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caused by spasmodic contractions of
the diaphragm, produces sumlar spas-
modic of the
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which later becomes ulcerated (Fig.
372). X
The mutrition of a patient

wall.

Umbiliens. The umbilicus may be the
seat of heruias or neoplasms. Tn small
hermias a slight protrusion may be pro-
duced by coyghing or by an increased
intraabdominal tension. Figure 370
shows a patient with a small umbilical
hernia resuling from ascites In some
patients the hernia may be so largc and
the pmttusmn so strking lhat it lht
first

tion of the abdomen (Fig, 371)

When the umbilicus 1s the seat of a
carcinoma, either primary or secondary,
there 15 2 hard, protrudmg, small mass

= .

Fis 370 Umbilical bernia 1 pauent suffer-

g from ascutes

. i
\/ !
—1

Fia 31 Umblhﬂal hem.l-

o

is well reflected in his abdomen. A fat
person usually has a farge, protruding
abdomen afong with other evidences of
excessive subcutaneous deposit of fat
(Fig 373). In patients with puuitary
obesity the contour of the abdomen is
often flattened and the fat hangs in folds
like an apron, as seen in Figure 374.
This patient, although of enormous
guth, has little excess adipose tissue on
the forearms, wrists, hands, fegs, ankles
or feet, The fat is centrally and not
peripherally distributed.

In emaciated persons the abdomen is
concave and the pulsations of the ab-
dominal aorta are clearly seen. The pa-
tient shown in Figere 375 was some-
what emaciated and suffered from in-

RSy L
Fic 373, Qbesity,
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F1o 368. Division of abdomen into quad-
rants

right and left lumbar regions and the
right and left ingumal regions. The re-
lationship of these areas to the impor-
tant organs underneath is seen in the
tllustration.

Another division of the abdominal
areas which is much used is that of
dividing the abdomen into four quad-
rants, drawing a horizontal and a vertical
line through the umbilicus (Fig. 368).

In the exammation of the abdomen
the same sequence of procedute 1s
followed as elsewhere in the physical
examnation.

Inspection of the Abdomen

Skin. The skin of the abdomen shows
the same lesions of various discases as
seen elsewhere. Pegechiae, and the crup-
tions of measles, scarlet fever, smallpox
and syphilis are well marked over the
abdomen. In icterus the skin of the
abdomen is yellow as clsewhere. The
rose spots of typhoid arc often visible
only over the abdomen (Fig. 64).

Dilated veins appeac on the surface
of the abdomen when there is venous
obstruction (Fig. 388). In obstruction
of the inferior vena cava there is often
marked distention of the superficial ab-

—t

!
o
Fio. 369. Dilated abdominal veins in ob-
struction of vena cava

dominal veins (Fig. 369). Marked
asciles, a large intra-abdominal tumor
or a greatly enlarged spleen may cause
a similar dilatation of the superficial
veins (Fig. 382).

In cases of obstruction to the portal
circulation the so-called caput medusae,
a cluster of dilated veins radiating out
from the umbilicus, may appear. Our
experience coincides with that of Cabot,
that the caput medusac 15 “commonly
found in textbooks, but rarely in cir-
rhosis of the fiver.”

The striae of pregnancy are seen in
pregnant women and i women who
have borne children, In pregnant women
they arc pinkish or shghtly bluish de-
pressed hines over the lower abdomen
and hips, parallel to the long axis of
the body. In women who have borne
cluidren they arc glistening, silvery-
white in color. They are produced by
rupture and are frequently observed in
nonpregnant women or cven men, when
therc has been & rapid increase in size
of the abdomen as the result of ab-
dominal tumors or obesity.

Movements. The respiratory mozve-
medts in health are regular and free
over the abdomen, In inflammatory dis-
cases of the abdomen there is often a
marked hmitation of the respiratory
movements.  Singultus, of hiccuping,



i, 777. Hirschsprung's disease. {Cougtesy
of Frederic M, Hanes )

Fig_ 378 Edlarged colon

m Hirschsprung's
disase (Kulbs )

ascites and ovarian cysts,

Ascites (from doxde =2 bag). Pa-
tients with cardiae favre often show
marked ascites. A typical example is
seen 1 Figure 379, Tiis patient, in
addition o 2 tense, shwmy abdomen,
shows a marked C3ncsEs of the lips and
nose, and is obviowsly dyspneic The
diognosis in such cases s tided by the
presence of an enlarged, tender liver and
of a cardiac enlargement with murmurs,
Chromre  adhesive  pericarditis  often
tawses intepse recurning ascites. The
patient shown in Figure 380 had this

are
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.

it ac jare, note
. 179, Ascites with cardiac fail
Fmdnrk shade of Lips due to cyanosis

Fra 380 Ascies in adhesive gcricazdnlﬁsl

note amarks of old paracenteses helow
umbitions ~PRRERR.
disease, and the marks left by several
sbdominal tappings are visible in the
suprapobic region.

Cirrhosis of the liver is 2 classic cause
of ascites. The patient shosm in Figure
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testinal obstruction due to a carcinoma

of the intestine. The outlines of the

distended _intestinal _loops are clearly

visible, and Peristalsis could be clearly

seen. The patient shown in Figure 376

shows extreme emaciation, a scaphoid v
abdomen and, in addition, a large mass

in the epigastric region, which proved

to be a carcinoma of the stomach.

In Hirschsprung's disease the ditated
large intestine often produces what ap-
pears to be a marked generalized disten-
tion of the abdomen (Fig 377). In
emaciated patients the dilated large in-
testine is often visible, as in Figure 378.

Shape and Size of the Abdomen. The
shape and size of the abdomen are
profoundly changed by the presence of
free fluid (ascites) in the peritoncal
cavity and by masses in the abdomen
Two of the most common causes of

Fic. 375 Emaciation with intestinal palterns

Flo 376. Extreme emaciat

‘E—.—//;‘—_

fon, mass in epigastrium, carcinoma of stomach




muscles become separated in the mid-
hoe and cause a condition known as
dlastasis recti (Fig 390). When such 2
patient fies down and flexes the head
toward the chest, a part of the mtra-
abdominal contents buiges out between
the recti, producing a picture resembling
that of an abdominat tumar.

Enlargements in the epigastric region
usually have thewr origin in the stomach,
the great majority of them bemng pro-
duced by carcinoma. In some patients
they are seen best in profile view of the
abdomen (Fig 391). The patient shown
m Fygure 392 has a carcinoma of the
stomach which has produced a marked
protrusion of the epigasttic region In
Figure 376 the pattent is markedly
emaciated, and the concavity of the ab-~
domen makes the stomach tumor
obvious

Marked enlargement of the epigas-
trum oceurs mn acute dyl: of the

255

tion occurs through the paticat’s swal-
lowing air. In a patient scen recently
the distention of the stomach was ex-
treme and cven alarming. Such }umms
di i dately on i i

ABDOMEN AND GENITALIA

of the stomach tube

Right Hypochondrium. Enlargements
in this area are usually due to hepauc
disease. In an emacisted person the
margin of an enlarged liver may be
clearly seen, descending on inspiration
and rising on expiration. An enlarge-
ment of the gaillbladder is visible ot
times, In tricuspid insulficiency the
pulsations of an enlarged liver may
be seen.

Tumors of the fiver may produce
visible enlargements The patient shown
in Figore 393 had a cystic tumot of the
liver,

Left Hypochondrinm. Enlargements
of the left hypochondrum are vsually

stomach At times such an acute dilata~

with s of the
spleen. The most common causes of

\\.«_‘

Fic 396 Duastasis recy,
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i > A
Fia. 388. Nodule above umbilicus which was

part of enlarged spleen Note enlarged
veins on abdomen.

glance displays a small mass above the
umbilicus. Further examination showed
the abdomen to be filled with a huge
mass extending down to the iliac crests
which proved to be the enfarged spleen
of splenomyelogenous leukemia, The

Fi6 389. Hemangioma of liver

small nodule was an irregularity of the
surface of the huge splecn.

Tumors and cysts ansing in the liver,

spleen, ovaries, kidneys or mesentery
may at times attain such dimensions that
they alter the entire canﬁgurﬁrion of the
abdomen. The patient shown in Figure
389 had a huge hemangioma of the
liver.
There is & marked enlargement of the
abdomen in women in pseudocyesis or
pscudopregnancy. In  this interesting
condition the abdomen enlarges unul
the patient magines herself pregnant
and may almost convince her physician
that she is, even if her menstruation has
not ceased. Under-anesthesia_this ab-
dommal tumor_disappears. The cause
of pseudocyesis has never been fully ex-
phained, but 1t is apparently a psycho-
neurotic condition, probably best classi-
fied as hysteria.

Epigastrium, A marhed pulsation of
the epigastrium is scen in aneurysm of
the abdominal aorta. Far more com-
monly, however, this pulsation is seen
in ncrvous, anemic persons with thin
abdominal walls and a shallow abdomen

In some persons, especially women
who have borne children, the recti
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Fic 397 Retention of urine with distention of blad

in the pubic region whuch disappears
after catheterization Such enlargements
are usually dragnosed without difficulty

In the presence of an asores a distended
bladder may not be recognized, and has
occastonally been tapped in an ab-
donunal paracentesis For this reason,
115 an aviom with physicians that the
patient should vord or be catheterized

der
before the abdominal trochar is intro-
duced

Tumors of the bladder may cause en-
fargement m this area. In women, neo-
plasms of the uterus and adnexa are
frequent causes

Inguinal Region. Frequent causes
of swellng in the inguinal regions are
hemiae The patient shown m Figure
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. SV
Fla 392. Carcinoma of stomach, mass in
eprgastrium.

A \}
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Fig 393 Tumor of liver

such enlargements are: malaria, typhoid
fever, Banti's disease, splenomy clogenous
leukemia, This last condition produces
the largest spleens encountered in
clinical medicine, and practically the
only ones obvious on inspection. The
patient seen in Figure 394 <hows a
marked enlargement of the left hypo-

Fio 394 Cnlarged spleen in leukenmua

chondrium and the left side of the
abdomen On palpation the outlines of
a large mass were clearly felt and
marked out,

Lumbar Region, Enlargement in the
lumbar regions 15 associated particularly
with malformations of the Nidneys, such
as hydronephirosis, cysts and tumors.
Figure 395 shows a huge hyperne-
phroma arising from the left kidney
and projecting forward and downward.
Figurc 396 shows a tumor of the right
Kidney which is clearly visible when
brought forward by pressure with the
hand.

Pubic Region. A distended bladder
(Fig. 397) may produce a large tumor



kideys descend, and in certan cases,
patticularly in thin persons, the lower
poles of the kidneys may be felt.

Palpation of the spleen should be
carned out by the followmg method:
With the patient lying on his back, the
exammner stands at the patient's right
side and places his night hand fat with
the abdaminal wall just at the costal
margui 1n the anterior mammallary bne,
The patient is directed to fnspree deeply,
the spleen descends with the duaphragm
and, 1if enfarged, touches the tips of the
fingers of the examunng hand. This pro-
cedure is further assisted by placing the
Yeft hand under the spleen and gently
pushing vpward (Fig. 401). At times
the spleen, although not felr when the
patient fies on his back, s readdly
padlpable it the patient Les on his right
side.
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In most wnstances palpation of Q:a
abdomen is carned out most Satis-
factorily when the examiner is seatedlby
the patient’s bedside rather than leaning
over, Such a position favors a deliberate,
careful and exhaustive examinstion.

One of the important features of
palpation 1s to, ,cgnﬁrm,_andwampﬁiy

the findings of mspection. A mass, for
o

Thstance, which Is visible on inspection
may be hem ar soft, swooth or irregular,
fired or movable. Frequenily a mass
which 1s not visible is easily felt on
palpation.

Palpation is of especial value in deter-
minmg the outlines of the liver, spleen,
kidneys and bladder when these organs
are enlarged, and in determining the
outlines and extent of masses in the
abdomen.

Palpation of the Normal Abdomen,
Palpation of the ablomen in well-
nourished or obese normal persons
yields nothing tangible. In thin persons
we may feel the abdominal aorta and
spinal column at or below the um.
bificus, a part of the lver where it
leaves the costal margin and passes to
the left, and the fower pole of the right
kidney. The normal intestine, appendux,
stomach, spleen, pancreas, left kidoey,
biadder and pelvic organs cannot be
recognized as such on palpation of the
abdomen,

Abdominal Refles, This reflex May
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¢

Fic. 398. Bulateral mguinal herniac.

398 had bilateral inguwinal herniae. Such
swellings increase in size on coughing.

Palpation of the Abdomen

Palpation is in many respects the
most important procedure in the physical
examination of the abdomen. It requires
attention, practicc and experience.
Usually the patient should lic perfectly
flat, better without a ‘pillow In some
conditions, however, when there is an
enlargement or tumor of the abdominal
viscera, palpation is more instructive
if carried out with the patient standing,

The position of the hand in palpation

Fic 399. Palpation of abdomen

of the abdomen is important. It should
be held parallel to the surface of the
abdomen and never at right angles (Fig.
399). When held at right angles the tips
of the fingers cause muscular resistance
which  blocks successful palpation
Palpation should be at first soft, gentle
and superficial; then, as the tenseness
of the muscles relaxes, deeper palpation
may be attempted.

Palpation of the liver (Fig. 400) is
best accomplished with the patient
supine, his head and shoulders slightly
elevated by pillows, the thighs slightly
flexed. The patient is instructed to
breathe regularly, preferably through the
mouth. The examiner should stand or,
preferably, sit at the patient’s right side,
placing the right hand gently but firmly
upon the abdominal wall. The cxaminer
may find it desirable and advantageous
to place the left hand under the pa-
tient’s right flank, pressing gently up-
ward in an cffort to clevate the bulk of
the liver into a more casily accessible
location. The positioned right hand is
then moved downward and slightly up-
ward just as the patient takes a deep
breath. The descent of the diaphragm
during decp inspiration carrics the liver
down, and its margin as well as an en-
larged gallbladder may be palpated by
the fingers of the cxamining hand.

The procedure for palpating the
Kidneys is similar to that used in palpat-
ing the tiver. With decp mspiration the

_

ceoynplB ¥



Fia 405 Marked enlargement of spleen n
Tenkemia

Ft0 406 Enlargement of spleen 1 teukemia
with notch

Tulp It kas been described 1 patients
with aortic msufficiency who had splenic
enlargement, tsually due to malaria or
typhod fever, Ty occastontally  occurs
n combined mtral and tricuspid dis-
eages

Left Lumbar Region. An enlarged
kudney, the result of tumor growth or
af hydronephrosis, 1s readily palpable
m this region,

Diseases of the tubes and ovaries pro-
duce enlarpements which may be pal.
Ppable in the lumbar regions,

Pubic Region, A distended bladder
may be felt here. 1p women, tumors of

the uterus, especially myomata ca
often be felt. v P

Percussion of the Abdomen

Percussion of the abdomen has g

val.uc mainly jn confirming the findings
of nspection and palpation, An enlarged
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lwver, gallbladder or gpleen, which can
be felt on palpation, gives a dull note on
percussion. ‘The outlmes made out on
percussion are usually. smaller than
those obtained on palpation .
Normally the percussion note is
tympanitic over the abdomen, except
for the area of liver dulness. Complete
absence of fiver dulness indicates t.he
presence of air in the abdominal cavity
and is most commonly the result of a
perforated peptic ulcer. .
Shifting Dulness. When there is free
fluid in the abdomen, the fluid gravitates
to the flanks and the intestines float up-
ward when the patient lies on his back.
Under such conditions the percussion
note 15 tympanitic over the anterior sur-
face of the abdomen and dull in the

~flanks The crucial test, however, is to

furn the patient on one side. If there is
free fluid 1n the abdomen, the dulness
shifts; the percussion note on the si.de
which is uppermost becomes tympanitic,
while the note on the lower side 1s dull.
The following procedure is of valye
m differentiating splenic enlargement
from that of the kidney. If a rectal tube
is mserted into the rectum and ar
pumped in with a hand bulb, the per-
cussion note over the mass becomes
mote tympanitic if the mass is kidney,
since the colon over the kidney is dis-
tended. If the mass is the spleen, dis-
tention of the colon pushes the spleen
forward and the bercussion note be-
comes less tympanitic (Fig. 407), Ths
procedure often fails to give clear-cut
results because the colon js displaced
downward by the enlarged spleen.

The Roentgen Ray in the Diagnosis
of Diseases of the Abdomen
The field of abdominal diagnosis has
been revolutionized by the roentgen Tay
and by its more modern refinements,
The use of paque media in the gastro-
intestinal and urinary tracts

substancgs which have a selectyye affimty

shadow i

OCTIEEN 1ay As the Tesult

of these methods WE CaAN new .
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are often readily palpable when not
seen on inspection.

Right Hypochondrium. An enlarged
liver due to chronic passive congestion,
alcoholic or syphilitic cirrhosis, car-
cinoma, abscess or hepatitis is readily
palpable in the right hypochondrium
(Fig. 404). Such enlargements of the
liver frequently extend downward into
the right lumbar region. The irregu-
larities and bosses on the surface of the
liver with carcinroma or syphiltic cir-
rthosis are readily felt. In tricuspid n-
sufficiency a pulsating liver may be
palpated.

An enlarged gallbladder can often
be palpated and its outlines made out.

“The most charactenistic and con-
stant sign of gallbladder hypersensitive-
ness,” wrote John B. Murphy, “is the
inability of the paticnt to take a full,
deep inspiration, when the physician’s
fingers are hooked up deep beneath the
right costal arch below the hepatic
margin. The diaphragm forces the liver
down until the sensitive gallbladder
reaches the exanuning fingers, when the
inspiration suddenly ceases as though
it had been shut off. T have never found
this sign absent tn a calculous or in-
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Fia. 404 Enlargement of

fectious case of gallbladder, or duct
discase.” Murphy's sign is an important
indication of galibladder disease. It
occurs also in inflammation of the liver,

Right Lumbar Region, Tumors of the
right kidney may be felt in this region.
A thickened colon or cecum due to car-
cinoma, tuberculosis or actinomycosis
can often be palpated in the right lumbar
region extending down to the inguinal
region. Appendicular  cbscess and
regional ileitis often occur in this region.

Left Hypochondrium. In this region
a slightly or moderately enlarged spleen
may be felt. The character of the spleen
is often important. In typhoid fever it
feels soft, in malaria hard and firm. In
Vaquez's discase the spleen is enlarged,
hard, smooth and painless.

The enlarged spleen of leukemia is
felt first in this region, but as it en-
larges it extends downward and to the
nght, at tumes sceming to occupy a
Iarge part of the abdomen (Fig. 405).
The outlines of such a huge spleen can
be readily felt, the presence of the
splenic notch beng charactersstic of this
organ (Fig. 406). Pulsation of the
spleen 1s a rare phenomenon, although
noted as far back as 1652 by Nicholas

Inner due to chronic patsne congestron 1 cardiac {alure



Fic 408 X-ray of chest in a patent with
carcwoma of the liver Note marked elevas
tion of the diaphragm on the nght pro~
duced by the entarged Iner

produces a difference between the lower
level of pulmonic resonance on the
two sides, a difference which can be
demonstrated by percussion By the use
of 2 new contrast medwm, Thorotrast,
the outhnes of the liver can be clearly
shown in every instance The shrunken
lver of cuthosts, the enlarged and
nodular Irver in carcinoma, and solitary
liver abscess are alf obvious This con
trast medrum 15, however, according ta
some workers, not without danger
X-ray plates of the gallbladder region
often demonstrate gallstones m chole~
Tithaasgs, although 1t has been known
years that certain types of
gallstones cast no shadows. By ‘the use
of tclrawdophcnolphthalem, a com-
pound which is Secreted in the bile and
concentrated by the gallbladder and i
opaque fo the Toentgen rays,
bladder wself can pe visualized ag a light
shadow, the stones, if present, appear-
Ing as darker areag, This method of
cholecyslography also gi
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of the gallbladder Indeed, the greatest
value of cholecystography is i deter-
mining whether a gallbladder 15 func-
tioning or nonfunctionng. If the gall-
bladder does not function, there 1s a 70
per cent possibility that gallstones are
present and about a 95 per cent prob-
ability that the gallbladder is diseased,

Intestines. By the use of a barium
meal and barium enema information of
great value can be obtained from the
mtestinal tract The presence of -
testinal spasm, of abnormal dilatation,
and of distortions or constrictions due
to pressure or tumors are all readl.ly
made out Dilated small intestine in
intestinal obstruction and peritonitis is
obvious, Diverticula and polyps of the
intestine, as well as abnormal com-
munications, are readily seen,

Spleen. An enlarged spleen is usually
vistble m an x-ray plate which has been
taken with the proper precautions. The
use of Thorotrast visualizes the spleen
as clearly as the liver. The size, shape
and outhine of such a visuahized spleen
are well seen,

Genitourinary Tract. Kidneys. 1In
many roentgenograms the outhnes of
both kidneys are seen. After the use of
an ntravenous contrast medium, Dio-
drast, the outlines are seen with great
distinctness 1f the kidney function 1s
good If an advanced hydronephrosis or
nephntis is present, the kidney may ex-
crete the dye so slowly that no shadow
appears. The excretion of ths contrast
medm is to a certain extent an index
of renal function Marked enlargement,
irregularty o distortion of the kidneys
produced by Rypernephroma, congenital
cysts, or hydronephrosis may be visible
if l.hf: kidney function s fairly normal.

Kidney stones, Whether located 1n the
mass of the kudney or in the pelvis, are
tsually demonstrated by a roentgeno-
gram. The pelvis of the kidney and the
ureters can be clearly visualizeq by the

use of contrast medsp injected through
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Fig 407. Distention of colon with atr forces
enlarged spleen forward, enlarged kidney
backward

the stomach, ntestines, hver, gall-
bladder, kidneys and spleen on the x-ray
plate. A bricf summary of these methods
indicates thewr value in the diagnosis
of diseases of the abdomen.

Stomach, The size and outlines of
the stomach can be accurately deter-
mined under the fluoroscope or in the
x-ray plate after the ingestion of a meal
contaimng barium sulfate This informa-
tion cannot be obtained with any de-
gree of accuracy by either palpation or
percussion. The presence of a divertic-
ulum of the csophagus or a herniation
of the stomach through the diaphragm
can be clearly seen in the x-ray picture
and cannot be diagnosed by any other
method of examination.

Carcinoma of the esophagus or
stomach, when the condition is ad.
vanced, produces a change ip the out-
line of these organs which is pathog-

nomonic. In the stomach the carcinom-
atous mass growing into the lumen
changes the normal contour of the
f“O"}ﬂCh. producing a charcteristic
filling defect.” In scirthous earcinoma
of the stomach, which produces a con-
dition known as “linitis plastica,” or
“leather bottle stomach,” the stomach is
visualized as a long, narrow organ and
the normal rugae of the mucosa are
absent. Polyps of the stomach or esoph-
agus produce characteristic deformities
in the x-ray plate.

In cardiospasm the constriction of
the lower end of the csophagus closes
the aperture of the stomach and causes
the banum meal to accumulate and to
distend the esophagus, a process which
is readily seen under the fluoroscope.
The obstruction due to cardiospasm can
be differentiated from that caused by
carcinoma of the esophagus, since the
cardiospasm can be rcheved by the
administration of amy! nitrite. A pyloro-
spasm causing a failure of the stomach
to discharge 1ts contents is readily
visible under the fluoroscape.

In gastric or duodenal ulcer, Nuoro-
scopic examination may show a greatly
increased peristalsis of the stomach
Rocntgen-ray plates show an arregulat
surface produced by the ulcer of the
stomach and a distortion of the duo-
denal bulb produced by a duodenal
ulcer In some instances an area of
spasm appears in the stomach oppevite
the ulcer, causing 2 marked indentation
or incisura. Organic hour-glss con-
striction of the stomach is most com-
monly due to scarring produced by 2
girdle ulcer and is obvious in a rocntgen
plate. It is occasionally seen as a result
of gastrospasm, in which condition,
however, the hour-glass constriction n
only temporary or even momentary.

Liver. Marked enlargement of the
liver is often scen in the x-ray plate,
the mass of Iner throwing a darher
shadow than the remamnder of the ab-
dominal contents An enlarged Iner or o
subdiaphragmatic abscess may  catise
marked clevation of the diaphragm on
the right side (Fig. 408). This elevation
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116 410 Genitiha 1n boy of five suffering

from virdism

Fie 401 Genyafi

2 m
from viiim oY of five suffering

i precocious puberty.

n Tigure 41) wos
fourteen years of age,
and fus pems was no
targe for his age.

The boy shown
seen Iater when
W35 quite normat,
longer :\bnnrmally
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Elephantiasts of the penis and scrotum
is a relatively common condn{un in
the tropics and also seen occasionally
in temperate zones (Fig. 412). This
condition is dug to inflammation and
obstruction of the lymphatics causing
hypertrophy of the skin and subcuta-
neous tissues In the tropics the obstrue-
tion of the lymphatics is commonly pro-
duced by the Filaria sangunis hominis
{Wuchereria bancrofti). In temperate
zones the cause of the obstruction of
the lymphatics is not usually ap

Phimosis 15 a condition in which the
prepuce cannot be retracted over the
glans penis. It is sometimes congenital,
but more commonly 15 inflammatory m
ongm and is a complication of chan-
croid and gonorrhea. An attempt to re-
tract the prepuce in phimosis may lead
to paraphimosts, in which the prepuce
is caught behind the gland and cannot
be drawn forward. Paraphimosis pro-
duces marked edema and discomfort in
the penis,

Balanitis, or imflammation of the glans
penis, may follow filth or Jack of clean-
hiness, but is most commonly the result
of gonorrhea. In balanitis the mucosa
of the glans is swollen and reddeneq, the
surface shows irregular areas of desqua-
mation, and there 15 often a purulent
secretion at the corona
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pelvis and ureters may also be demon-
strated by the usc of an intravenous
contrast medium.

The appearance in the x-ray plate of
the area surrounding the kidney may
be significant. In perirenal abscess the
outlines of the psoas muscle, which are
generally sharp, may be very obscure
or entirely absent.

Bladder. The presence of stones in
the bladder is readily detected by the
x-rays. The outline of the bladder may
be clearly demonstrated by the injection
of a contrast medium, and the presence
of a diverticulum may be shown by the
same procedure,

The roentgen ray will clearly show
the presence of a fetus in the fourth or
fifth month of pregnancy, and often ex-
plains the cause of marked abdominal
enlargement. Occasionally calaification
of a uterine fibromyoma and of the
adrenal is demonstrated in the x-ray
picture. Dermoid tumors of the ovary
may be visible in the x-ray picture.
Erosion of the vertebra and aneurysm
of the abdominal aorta may be obvious
and explain obscure abdomunal pain.

The presence of frec air in the ab-
dominal cavity is demonstrable under
the diaphragm with the patient in the
sitting position, Similarly, the presence
of a subdiaphragmatic abscess may be
diagnosed by the high position of the
diaphragm on the affected side.

The x-ray also demonstrates in many
nstances the displacement of an organ
from its normal position. Frequently it
shows also that a mass felt in the left
side of the abdomen is not the spleen,
because the spleen itself 1s visible in iis
normal position. Ovarian cysts may dis-
place the intestines upward, a change
obvious in the x-ray plate.

This bricf summary indicates how
indispensable the x-ray has become in
the diagnosis of many discases of the
abdomen. Physical cxamination of the
abdomen has not, however, been dise
placed by these methods; it has rmh'cr
been supplemented by them. Many f.hs-

eases of the abdomen must be diag-
nosed by the eye, the finger and the ear,
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where the x-ray, from the nature of the
condition, is of ittle assistance.

GENITALIA

An cxhaustive study of the genito-
urinary organs is a science in itself, but
no physical examination is complete
without at [east inspection and palpa-
tion of the external genitalia.

Male Genitalia

Deviations from the normal in the
size of the genitalia immediately attract
our attention. Infantilism, which is
usually due to hypopituitarism, is char-
actenized by extremely small genitalia.
The patient shown in Figure 409 is
seventeen years of age, but the genitala
are extremely small, the size of the
genitalia of & small child. This lad, who
15 suffering from Frohlich’s syndrome, is
fat, has no pubic hair and no sexual
desire whatever.

Virism s the opposite condition.
The genitalia shown in Figure 410 be-
long, not to a man, but to a lad of five
(Figure 411). This condiion is due
to hyperadrenalism, usually assoctated
with an adrenal tumor, or it may occur

T'i6. 409. Genltalia in boy of seventeen sufler
Ing from jnfantilism.



Fio 419 Fxternal gemtahia in gl of twenty
with mfanthism

attention jJust as they do in the male.
Infantdism n the female 15 quite as
stihing as i the male The patients
seen m Figures 419 and 420 are two
young ladies aged twenty and nineteen,
respectively  Newther has pubic or ax-
ifary hawr and neither has menstruated
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Fic 420, External gentalta 1 gt of uine-
teen wath wfantilism

In appearance and mentality, both pa-
tients resemble girls of ten or eleven
The patient shown in Figure 419 de-
veloped pubi. and axllary hair and
menstruated after treatment with antui-
tnin G and theehn. The patient shown
Figure 420 showed no response to this
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Fio 417 Carcinoma of pems

puce, glans, uvula, perincum, buttocks
and anus,
Carcinoma of the pems is usually
located on the glans, less commonly on
1

Fio. -fl& Carcinoma of penis, note metastanes
n inguinal lymph glands

The testis on one or on both sides
may not have descended. Undescended
testicles may be associated with infan-
tilism,  Occ Hy oan undescended

the prepuce. It is always an epitt

and is the sccond most common of all
skin cancers. Two types of carcinomata
are obscrved—one a papillary, cauli-
flower-like type (Fig. 417), the other
an indurated ulcer. The lesion, which at
first appears as either a small ulcer or a
wart, grows slowly, and causes no pain
or untoward symptoms. Later, after at-
taming some size, it causes pain for
which the patient secks medical atten-
tion. It sometimes grows to considerable
proportions, becomes a large bleeding
mass and cven develops metastases
(Fig. 418) before the patient consults
a physician,

Varicocele consists 1n a dilatation and
engorgement of the veins of the pam.
piniform plexus 1t usually occurs an a
mild form, is present on the left side
and causes no scrious physical incon-
venience. It is a common complaint of
sexual neurasthenics and a source of
income to many genitourinary quacks.
Impotence never results from varicoccle,
and marriage, with satisfactory sexual
relations, curcs most cases.

testis may pive rse to a mahgnant
tumor,

The testis and cpididynus may be en-
larged and painful as the result of in-
flammatory processes or tumors, The
most common cause of acute orchitis
is mumps. Duning World War I one out
of every scven cases of mumps desel
oped orchutis. Syphilis may cause an
acute orchitis and a chronic orchitis as
well. Gonorrhea and tuberculosis rarely
cause orchitis, but arc among the com-
monest causes of cpididymitis In dis-
tinguishing between lesions of the testis
and of the epididymis one should pal-
pate gently and carefully, remembering
the anatomical position of each.

Tumors of the testis are uncommon,
of the epididymis rare. The most com-
monly described ones have been sar-
comata,

Female Genitalia

Deviations from the normal, in the
size of the female genitalia, attract our



known procedure of “mulking the ure-
thea™ which will express pus in a patent
suffering from urethintis, the usual find~
ng 1n gonortheal infection. .
A relatively commou genital Jesion I
a Bartholw's cyst, described on page
277, and palpated most readidy by the
method illustrated m Figure 424. Le-
sions 1 the floor of the vagina or in
the rectum can be best palpated by in-
serting oue finger w the vagina, the other
w the rectum and then drawing the
wo fingers together (Fig, 425). Ex-
ammation of the vagmal walf and cervix
of the uterus 15 carned out best with a
vaginat speculum  Incidentally this in-
strument was well known to classical
antquity and numerous examples al-
most identical with those employed
today, can be seen m the museums of
Naples and Athens. Figuee 426 dlus-
trates the method of mtroducing the
mstrument with the blades closed, fram
the feft side while the nght forefinger
presses down on the floor of the vagina.
After mtroduction (Fig 427) the spec-
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wum is straightened and the blades
opened, a mancuver which spreads
apart the walls of the vagina and per-
mits 2 good view of the cervix of the
verus (Fig. 428). The procedure of
bimanval palpation of the wierus de-
scribed on page 278 is illustrated by
Figs. 429 and 430.

Herpes, erysipelas and eczema of the
vulva are seen occasionally. In herpes
thete ate numeraus small blisters or
vesicles which resemble herpetic erup-
tions elsewhere in the body. Erysipelas
of tbe vulva 35 a rapidly spreadmg in-
flammation accompanied by fever and
often ushered in with a chill. The ex-
temmal gemtalia are markedly swollen
and reddened, and the patient com-
plains of throbtuag and burning,

Trichophytosis or tingworm of the
vuha resembles the well-known “athe
lete’s foot™ and causes 2 dermatitis of
the vulva and adjacent skin of the
thighs. Scabies may also attack the
vulva.

Pruritus
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wilvae, accompanied by

F16. 429 Palpauon of Bacthatue cros -~
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therapy and was later found to have an
ovarian tumor.

Precocious sexual maturity in the
female leads to the appearance of pubic
and axillary hair sometimes as early as
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the age of five. Hypertrophy of the cly-
oris, with a tendency to masculinity, s
occasionally due to adrenal tumors, Fie-
phantiasis of the labia and cliterit is the
analogue of clephantiasis of the serptum
and penis in the male and i due 1o

Fio. 422 Exammaton of the evternal genr-
talia

lymphatic obstruction. Edema of the
vijva may occur in patients with ne-
phritis or cardiac discase, but more
commonly it is the result of vulitis or
vaginitis.

In the examination of the female
genitalia it is advisable, as in all other
examinations, to place the patient in a
comfortable relaxed position. Thiy is
best attained by placing the patient on
a comfortable well-padded 1able with
the knees drawn up and widely scp-
arated, the so-caited lithotomy positon
(Fig. 421). The examiner first proceeds
with the gloved fingers to separate the
labia which permits a clearer view of
the chtors, wrethra and Jabia minora
(Fig. 422) A finger inserted into the
vagina and pressed forwaed under the
urcthra (Fig 423) performs the well

J1a. 423, Procedure of "milking the urethra ™
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Tic. 426. Introduction of vaginal speculum. Blades cloed.
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Fic 428 V;

agmal speculum n posinon
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Fic, 429. Bimanual palpation of the uterus

6 430 Bimanual palpation of the uterus
(Modified afier Hermann fiecker )

marked reddening of the vuba, s fre-
quently seen ¢n diabetes mellitus. The
intense ftching usually disappears when
the diabetes is under control.
Leukorrhea is one of the commonest
of female complaints. Under this term
are included all abnormal discharges
from the female genutal tract which are
not bloody. The most contnion cause

of leukorthea in women who have not
been pregnant is gonorrhea. In patients
who have bome children, lacerations
and local infections may later cause
leukorrhea, It may also be due to Mo-
nilia infections and to cancer of the
cervix, Most types of vagmitis are asso-
ciated with leukorrhea.

Vagitis in its most severc form i
usually caused by a gonorrheal infec-
tion. Gonorrhea commonly produces an
mflammation of the vulva, the vagina
and the urcthrn, The vulva is red, swol-
Ien and painful. There is a ycllowish
discharge from the vagina and from the
urethra On dugital examination with the
gloved finger the yaginal wally are
roughencd, hot and tender, and pressuie
on the urcthra brings forth some drops
of pus. A stamed smear from the puy
shows numcrous gonocoser

Vapimitis may alo be due to the
Frchomonas vagmahis and 1o Coryne-
bacterium  diphtheriae In the former
condiion the Trchomonas may be
demonstrated i a hanging-drop prep-
aration In diphthentic sagmitiy there



is usually a false membrane on the vag-
inal wall, and the patient shows marked
systemie symptoms, N .

Atrophic or semle vagininis is seen in
patients usually at or pa'st the meno-
pause and 15 associated with a mild in-
flammanion and denudation accompa-
nied by a small amount of discharge
and burming or itching.

Condylomata ot venereal warts oceur
on the vulva Three types have been
deseribed. the common wart (verruca
wolgaris), the pointed condyloma
(condyloma acuminatum), and the flat
condyloma (condyloma latum) (Fig.
431). The common wart is like a simple
wart elsewhere on the body The pownted
condyloma or moist wart occurs on the
moist parts of the vulva, This wart is
produced by an irritating discharge from
the vagma, most commonly, but not
always, a gonorrheal discharge The flat
condjloma 15 the characterstic vulvar
Teston of syphilis. They are a secondary
mamifestation of syphalis, are multiple
and, when small, are often referred to as
“mucous patches of the vulva™ Fre-
quently the top of the condyloma
sloughs off, leaving an ulcer beneath

Chancroud 15 frequently seen on the
vulva, and the fesions present the same
charactenstics a5 those on the male
genhalia. The levions are commonly
multiple, show no cartilagmous indura-
ton and are often. accompanied by pam-
fulor suppurating buboes

N -

Fra 431 Condyloma latum,
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Fia 432 Chancre 1n femnle, chancre not ob-
vioys, edema very apparent.

16 433 Chancre 1n fermale,
arating labia

be seen on
ang 432). On sep-
5 s obvious (Fig

arating the labia,
433)

> small reddish swely
pation and causing
naf wall

In protapse of the uterus the utery
escapes from the pelvi :
(rudg:s{ e vp .lVlc cavity and pro-
profapse may be o
when partial, t 15 ealtad 4

ngs, tender on pa).
swelling of the vag-
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F10. 434, Prolapse of the uterns. The cervit
is seen at the lower surface of the mass.

when complete, procidentia. It may ap-
pear at the time of childbirth or may
only became noticeable later when the
prolapse is marked Cystocele is a her-
nia of the bladder which causes 2
marked sagging or bulging of the an-
terior vaginal wall. It is also commonly
the result of injuries sustaned at child-
birth.

Carcinoma of the vulva is by no
means uncommon, and occurs usually
on the labia, perincum and prepuce of
the clitoris. The usual tumor is an epi-
thelioma, similar to epithcliomata clse~
where—an ulcerating, fetid, cauliflower-
like growth, Leukoplakia of the vulia
and teruary syphilitic Jesions are fre~
quent forerunners, Carcinoma of the
vulva is a discase of older women.

Inspection of the cervix of the uterus
should be carried out with a utenine
speculim arded by a light shich can be
thrown dicectly upon the part examned
Palpation of the cervic is best carried
out with the index finger. While the ex-
aminer should usually wear a glove,
many gynecologists advise the use of the
naked, mote sensitive finger in testing
the induration or friabhty of a suspi-
cious lesion.

Carcinoma of the cenit is the tumt
common carcinoma scen, with the pose

sible exeeption of carcinoma of the
femafe breast, It oceurs occasionally in
young women, is rare before the age of
lhm) and uncommon before the age of
forty. Carcinoma of the cenix cauces
three cardinal <3mpxam< wateny div-
charge, often foul in odor bleeding, at
first scant, but later more :\bundm(. and
pain. Inspection, which should be car-
ried out with a spectluny, reveals an ul-
cerated arca or a bleeding, fungating
mass which projects into the wall of
the vagina. On palpation the mass, al-
though hard, is irregular and friable on
the surface and bleeds easily.

Cervical polyps, <oft pedunculated
tumors arisurg from the mucous mem-
branc of the cervix, usually project out-
side the os uteri and are readily <cen
on inspection. They are usually freely
movable and cause shight bleeding.

Bimanual palpaton is often neoes-
sary for a satisfactory exammation of
the genital organs. The patient hies on
her back with her knees flexed and wide
apart. The cxanuner introduces b
gloved forefinger, which s well lubri.
cated with soap or petrolcum jelly, o
the vagina, whie the other hand &
placed over the lower part of the ab-
domen, By pressure downwards over
the abdomen, the utcrus and adnexa are
forced down to the cxamining finger,
By this method the examiner can fecl
the uterus, determune its size, s relative
position and its movabihty 1n a normal
state, but cannot palpate the tubes, In
discase conditions he can palpate a pro-
lapsed or cystic ovary, enlarged tender
tubes, the <eat of vﬂplngun ovarian
tumors, chronic pelvic inflammatory dis-
casc with adhesions and a tubal preg.
nancy. By ths method he readily pal-
pates and outlines fihromyomata of the
utertss, the most common of alt vienne
new prowths,

In palpatine the wterus the examiner
<hould note six pointe—poxition, sire,
shape, consitency, tendermess, and mo-
bility. In retrosersion the utehts s a
whofe 1 tumed Gackwaeds, while in
retroflexton the upper part of the uterus
15 bent back  The «ize, shape and con-
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F16. 434. Prolapse of the uterus. The cenix
is scen at the lower surface of the mass.

when complete, procidentia. 1t may ap-
pear at the time of childbirth or may
only become noticcable later when the
prolapse is mathed Cystocele is a her-
niz of the bladder which causes a
marked sagging or bulging of the an-
terior vagmal wall. 1t is also commonly
the result of injurics sustained at child-
brrth.

Carcinoma of the vuha is by no
means uncommon, and occurs usually
on the labia, perincum and prepuce of
the clitorss. The usual fumor is an cpi-
thelioma, similar to cpitheliomata clse-
where—an uleerating, fetid, cauliffower-
bhe growth. Leukoplakia of the vulva
and tertiary syphilitic lesjons are fre-
quent forcrunners. Carcinoma of the
suhva is a disease of older women.

Inspection of the cervix of the uterus
should be carned out with a utering
speculum awded by a light which can be
thrown directly upon the part examined.
Palpation of the cersiv is best carried
out with the index finger. While the ex-
aminer should usually wear a glove,
many gynccologists advnse the use of the
paked, more sensitive finger in testing
the induration or friabitity of a suspi-
cious lesion.

Curcinvta of the certec is the most
COMMION CALCINOMA &en, with the pos-

sible exception of carcinoma of the
female breast. Ut occurs occasionally in
young women, is rare before the age of
thirty and uncommon before the ag:e of
forty. Carcinoma of the cenit cawses
three cardinal symptoms: a watery dis-
charge, often foul in odor; hlccdi;xg. at
ﬁr§t scant, but later more abundant; and
pain. Inspection, which should be car-
ried out with a speculum, reveals an ul-
cerated arca or a bleedmg, fungating
mass which projects into the wall of
the vagina. On palpation the mass, al
though hanl, is irregular and friable on
the surface and bleeds easily.

Cervical polyps, soft pedunculated
tumors arising from the mucous mem-
brane of the cenvix, usually project outs
side the os uteri and are readily seen
on inspection. They arc usually freely
movable and cause slight bleeding.

Bunanual palpation is often neces-
sary for a satisfactory examination of
the genital organs, The patient hes on
ber back with her knees flexed and wude
apart. The cxanuner ntroduces his
gloved forefinger, which is well lubni-
cated with soap or petroleum jelly, nto
the vagina, while the other hand i
placed over the lower part of the ab-
domen. By pressure downwards over
the abdomen, the uterus and adnexa are
forced down to the examunng finger.
By this mcthod the caminer can fecl
the uterus, deternune its size, sts relatne
position and sts movability in a normal
state, but cannat palpatc the tubes, In
disease conditions he can palpate a pro-
lapsed or cystic ovary, enlarged tender
tubes, the seat of salpingitis, ovaran
tumors, chronic pehvic inflammatory div-
case with adhesions and a tubal pregs
nancy. By this mcthod be readdly pal-
pates and outlines fibromyomata of the
uterus, the most common of alt wicnne
naew growths,

In palpating the wterus the exanuner
should note six points—paosition, size,
shape, comsistency, tenderness, and mos
iy, In retrovenion the uterus 4y 4
whole is tumed backwands, while an
retrotlevion the upper part of the utctus
o bent back, The size, shupe and con-
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F16 434, Prolapse of the uterus The cervix
is seen at the lower surface of the mass

when complete, procidentia. 1t may ap-
pear at the time of childbirth or may
only become noticeable later when the
prolapse is marked. Cysrocele is a her-
nia of the bladder which causes a
marked sapging or bulging of the an-
terior vaginal wall. It is also commonly
the result of injuries sustained at child-
birth.

Carcinoma of the vulva is by no
means uncommon, and occurs usually
on the labia, perincum and prepuce of
the clitoris. The usual tumor is an epi-
thehioma, similar to cpithchomata clse-
where—an ulcerating, fetid, cautifiower-
like growth. Leukoplakia of the vulva
and tertiary syphilitic lessons are fre-
quent forerunners  Carcimoma of the
vulva is a discase of older women.

Inspection of the cerviv of the uterus
should be carried out with a uterine
speculum aided by a light which can be
thrown directly upon the part cxamined.
Palpation of the cervit is best carried
out with the index finger. While the cx-
amincr should usually wear a glove,
many gynecologists advise the use of the
naked, more scnsitive finger in tesung
the induration or [riability of a suspi-
cious lesion.

Carcmoma of the cersec is the most
common carcinoma seen, with the pos-

sible exception of carcinoma of the
female breast, It occurs occasionally in
young women, is rare before the age of
thirty and uncommon before the n::c of
forty, Carcinoma of the cenis causes
three cardinal symptoms: a watery din-
charge, often foul in odor; blccduﬁg. at
first scant, but later more abundant; and
pain. Inspection, which should be car-
ried out with a speculum, reveals an vl
cerated arca or a bleeding, fungating
mass which projects into the wall of
the vagina. On palpation the mass, al-
though hard, is irregular and friable on
the surface and bleeds easily.

Cervical polyps, soft pedunculated
tumors arising from the mucous mem-
brane of the cervix, usually project out-
side the os uteri and are readily scen
on inspection. They arc usually freely
movable and cause shght blceding.

Bimanua!l palpation 1s often neces-
sary for a satisfactory cxamunation of
the genital organs. The patient hes on
her back with her knees flexed and wide
apart. The cxanuner  introduces  his
gloved forefinger, which 1s well lubri-
cated with soap or petroleum jelly, into
the vagina, while the other hand is
placed over the lower part of the ab-
domen. By pressure downwards over
the abdomen, the uterus and adnexa are
forced down to the cxammng finger.
By this method the cxanuner can feel
the uterus, determine its size, its relatne
position and sts movability 1 & normal
state, but cannot palpate the tubes. In
disease conditions he can palpate a pro-
lapsed or cystic ovary, cnlarged tender
tubes, the scat of salpingitis, ovarian
tumors, chronic pelvic inflammatory die-
case with adhesions and a tubal preg-
nancy. By this method he reacily pal-
pates and outlines fibromyomata of the
uterus, the most common of all uterine
new prowths,

In palpating the uterus the examinet
should note six points—pasition, sise,
shape, consistency, tendemness, and mo-
bily In retrovenion the uterus as a
whole is tarned backwards, while in
retrafleuon the upper patt of the uterus
is bent back. The e, shpe and con-
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Fi6. 434. Prolapse of the utcrus. The cervix
is scen at the lower surface of the mass.

when complete, procidentia. It may ap-
pear at the time of childbirth or may
only becone noticeable later when the
prolapse is marked. Cystocele is a her-
nia of the bladder which causes a
marked sagging or bulging of the an-
terior vaginal wall. It is also commonly
the result of injuries sustained at child-
birth.

Carcinoma of the vulva 15 by no
means uncommon, and occurs usually
on the Jabia, perincum and prepuce of
the clitoris. The usual tumor is an cpi-
thel similar to cpitheliomata elsc-
where—an ulcerating, fetid, cauliffower-
tike growth Leukoplakia of the vulva
and tertiary syphihuc lesions are fre-
quent forerunners. Carcinoma of the
vulva is a disease of older women.

Inspection of the cenvix of the uterus
should be carried out with a utenne
speculum aided by a hight which can be
thrown directly upon the part cxanuncd
Palpation of the cervix 1s best carnied
out with the index finger. While the ex-
aminer should usually wear s glove,
many gynccologists advise the use of the
naked, more sensitine finger i testing
the induration or fnability of 4 suspi-
cious lesion

Curcioma of the cenveo the muost
COMINON CATLINOILL SC¢R, with the pos-

sible exception of carcinoma of the
female breast, It occurs occasionally in
young women, is rare before the age of
thirty and uncommon before the age of
forty. Carcinoma of the cervix caues
three cardinal symploms: a watery dis
charge, often foul in odor; bleeding, at
first scant, but later more abundant; and
pain. Inspection, which should be car-
ricd out with a speculum, reveals an uls
cerated arca or a bleeding, fungating
mass which projects into the wall of
the vagina. On palpation the mass, al-
lhough hard, is 1rregular and friable on
the surface and bleeds casly.

Cervical polyps, soft pedunculated
tumors arising from the mucous mem-
branc of the cervix, usually project out-
side the os uteri and are readily scen
on inspection. They are usually frecly
movable and cause slight bleeding.

Bimanual palpation is often neces-
sary for a satisfactory cxamination of
the genutal organs. The patient lies on
her back with her knees flexed and wide
apart. The examiner introduces lus
gloved forefinger, which s well Jubri-
cated with soap or petroleum jelly, into
the vagina, wlile the other hand is
placed over tie lower part of the ab-
domen. By pressure downwards over
the abdomen, the uterus and adnexa are
forced down to the cxamining finger.
By this mcthod the cxammer can fccl
the uterus, determine its size, its relatne
position and sts movabiity i & pormal
state, but cannot palpate the tubes. In
disease conditions he can palpate a4 pro-
lapsed or cystic ovary, enlarged tender
tubes, the seat of salpmgits, vsanan
tumors, chronic pelvic intlammatory dine
case with adhesions and & tubal preg-
nancy. By this method he readily pal-
pates and outlines fibromyomata of the
uterus, the most common of all utenine
new growths

In pulpating the wierus the exanuner
should note six pomts—position, wie,
shape, consntency, tenderness, and fiio-
bility In reteoversion the uterus oy 4
whole 1s turned backwards, wlule
retrotlexion the upper part of the utetus
1» bent back The e, shape and cun-
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F16 434. Prolapse of the uterus. The cenix
1s seen at the lower surface of the mass.

when complete, procidentia. It may ap-
pear at the time of childbirth or may
only become noticeable later when the
prolapse is marked. Cystocele is a her-
nia of the bladder which causes a
marked <agging or bulging of the an-
terior vaginal wall. It is also commonly
the result of injurics sustained at child-
birth.

Carcinoma of the vulva is by no
means uncommon, and oceurs usually
on the labia, perineum and prepuce of
the clitoris. The usual tumor is an cpi-
thelioma, simifar to epithcliomata else-
where—an ulceraung, fetid, cauhflower-
like growth. Leukoplakia of the sulva
and tertiary syphulitic lestons are fre-
quent forcrunners. Carcinoma of the
vulva is a disease of older women.

Inspection of the cervix of the uterus
should be carried out with a uterine
speculum aided by a light which can be
thrown directly upon the part examimned
Palpation of the cerviv 1s best carned
out with the index finger. While the ex-
aminer should usually wear a glove,
many gy necologsts advise the use of the
naled, more sensitive finger i testng
the induration or fnability of a susp:-
cious leston.

Carcinorng of the cenie i the mnt
commen caranoma scen, with the pos-

sible exception of carcinoma of the
female breast. 1t occurs occasionally in
young women, is rare before the age of
thirty and uncommon before the a:zc of
forty. Carcinoma of the cenix causes
three cardinal symptonis: a watery di-
charge, often foul in odor; blecding, at
first scant, but later more abundant; and
Qain. Inspection, which should be car.
ried out with a speculum, reveals an ul-
cerated arca or a bleeding, fungating
mass which projects into the wal of
the vagina. On palpation the mass, al-
though hard, is rrregular and friable on
the surface and bleeds casily.

Cervical polyps, <oft pedunculited
wmors arising from the mucous mem-
branc of the cervix, usually project out-
side the os uteri and are readily scen
on inspection. They are usually feeely
movable and cause slight bleeding.

Bimanual palpation 1 often neces-
sary for a satisfactory examination of
the genital organs. The patient lies on
her back with her knees Rexed and wide
apart. The exanuncr antrodeces his
gloved forcfinger, which 15 well lubn-
cated with soap or petrolcum jelly, mto
the vagma, while the other hand is
placed over the lower part of the ab-
domen. By pressure downwards over
the abdomen, the uterus and adncxa are
forced down to the cxamuning finger
By this method the examuner can feel
the uterus, determune its size, its relative
position and its mosvability 10 a normal
state, but cannot palpate the tubes In
dicease conditons he can palpate a pro-
lapsed or cystic ovary, enlarged teader
tubes, the <cat of salpingitis, ovarun
tumors, chronic pehvic mflammatory dus-
case with adhestons and a tubal preg-
nancy. By this method he readily pal-
pates and outhnes fibromyomata of the
utenus, the most common of all utenne
new growths,

In palpatine the uterut the examnet
<hould note sx points—position, e,
shape, consitency, tenderness, and mo-
bility In retroversion the uferus av a
whole 1 tumned backwards, while 1n
retroficvion the upper part of the uterus
s bent back, The sz, shape and con-
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F16. 434, Prolapse of the uterus The cervix
is seen at the lower surface of the mass.

when complete, procidentia. It may ap-
pear at the time of childbirth or may
only become noticeable later when the
prolapse 15 marked. Cystocele is a her-
nia of the bladder which causes a
marked sagging or bulging of the an-
terior vaginal wall. It is also commonly
the result of injuries sustained at child-
birth.

Carcinoma of the vulva is by no
means uncommon, and occurs usually
on the labia, perineum and prepuce of

. the clitoris. The usual tumor is an ¢pi-
thelioma, sinular to cpitheliomata else-
where—an ulcerating, fetid, cauliffower-
like growth. Leukoplakia of the vulva
and tertiary syphilitic lesions are fre-
quent forerunners. Carcinoma of the
vulva is a diseasc of older women.

Inspection of the cervix of the uterus
should be carried out with a uterine
speculum aided by a light which can be
thrown directly upon the part examined,
Palpation of the cervix is best carned
out with the index finger. While the ex-
aminer should usually wear a glove,
many gynecologists advise the use of the
naked, more sensitive finger in testing
the induration or friabiity of a suspi-
cious lesion. 5

Carcinoma of the cervia is the most
common carcinoma seen, with the pos-

sible exception of carcinoma of the
female breast, It occurs occasionally m
young women, is rare before the age of
thirty and uncommon before the age of
forty. Carcinoma of the cervix causes
three cardinal symptoms: a watery dis-
charge, often foul in odor; bleeding, at
first scant, but later more abundant; and
pain, Inspection, which should be car-
ried out with a speculum, reveals an ul-
cerated arca or a bleeding, fungating
mass which projects into the wall of
the vagina. On palpation the mass, al-
though hard, is irregular and fnable on
the surface and bleeds easily.

Cervical polyps, soft pedunculated
tumors arising from the mucous mem-
brane of the cervix, usually project out-
side the os uteri and are readily secn
on inspection. They are usually freely
movable and cause slight bleeding.

Bimanual palpation 1s often neces-
sary for a satisfactory examination of
the genital organs. The patient lies on
her back with her knees flexed and wide
apart. The examiner introduces his
gloved forefinger, which is well lubri-
cated with soap or petroleum jelly, mto
the vagina, while the other hand is
placed over the lower part of the ab-
domen. By pressurc downwards over
the abdomen, the uterus and adnexa are
forced down to the exanuning finger.
By this method the examuner can feel
the uterus, determine its size, its relative
position and its movablity in 2 normal
state, but cannot palpate the tubes. In
disease conditions he can palpate a pro-
tapsed or cystic ovary, enlarged tenqcr
tubes, the scat of salpingitis, ovarian
tumors, chronic pelvic inflammatory dis-
easc with adhesions and a tubal preg-
nancy. By this method he readily pal-
pates and outlines fibromyomata of the
uterus, the most common of all utcrine
new growths, .

In palpating the uterus the examincr
should note six points—position, size,
shape, consistency, tenderness, and mo-
bility. In retroversion the uterus as &
whole 15 turned backwards, while in
retroflexion the upper part of the uterus
is bent back. The size, shape and con-
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Fig 434, Prolapse of the uterus The cervix
15 seen at the lower surface of the mass,

when complete, procidentia. It may ap-
pear at the time of childbirth or may
only become noticeable later when the
prolapse is marked. Cystocele is a her-
nia of the bladder which causes a
marked sagging or bulging of the an-
terior vaginal wall. It is also commonly
the result of injuries sustained at child-
birth.

Carcinoma of the vulva is by no
means uncommon, and occurs usually
on the labia, perincum and prepuce of
. the clitoris. The usual tumor is an epi-
thelioma, similar to epitheliomata clse-
where—an ulcerating, fetid, cauliflower-
like growth Lecukoplakia of the vulva
and tertiary syphilitic lesions are fre-
quent forerunners. Carcinoma of the
vulva is a disease of older women.

Inspection of the cervix of the uterus
should be carrmied out with a uterine
speculum aided by a light which can be
thrown directly upon the part cxamined.
Palpation of the cervix is best carried
out with the index finger. While the ex-
aminer should usually wear a glove,
many gynecologists advise the use of the
naked, more sensitive finger in testing
the induration or friability of a suspi-
cious lesion.

Carcinoma of the cesvix 1s the most
common carcinoma scen, with the pos-

sible exception of carcinoma of the
female breast. It occurs occasionally in
young women, is rare before the age of
thirty and uncommon before the age of
forty. Carcinoma of the cervix causes
three cardinal symptoms: a watery dis-
charge, often foul in odor; bleeding, at
ﬁr§t scant, but later more abundant; and
pain, Inspection, which should be car-
ried out with a speculum, reveals an ul-
cerated area or a blecding, fungating
mass which projects into the wall of
the vagina. On palpation the mass, al-
though hard, is irregular and friable on
the surface and bleeds easily.

Cervical polyps, soft pedunculated
tumors arising from the mucous mem-
brane of the cervix, usually project out-
side the os uteri and are readily seen
on inspection. They are usually freely
movable and cause slight bleeding.

Bimanual palpation is often ncces-
sary for a satisfactory examination of
the genital organs. The patient lics on
her back with her knees flexed and wide
apart. The examiner introduces his
gloved forefinger, which is well lubri-
cated with soap or petroleum jelly, mto
the vagina, while the other hand 1s
placed over the lower part of the ab-
domen. By pressure downwards over
the abdomen, the uterus and adnexa ar¢
forced down to the examming finger.
By this method the examiner can feel
the uterus, deternune its size, its relative
position and its movabulity in a normal
state, but cannot palpate the tubes. In
disease conditions he can palpate a pro-
lapsed or cystic ovary, enlarged tender
tubes, the scat of salpingtis, ovarian
tumors, chronic pelvic inflammatory dis-
case with adhesions and a tubal preg-
nancy. By this method he readily pal-
pates and outlines fibromyomata of the
uterus, the most common of all uterine
new growths.

In palpating the tterus the examiner
should note six points—position, size,
shape, consistency, tenderness, and mo-
bility. In retroversion the uterus as
whole 15 turned backwards, wlile in
retroflexion the upper part of the uterus
is bent back. The size, shape and con-
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made out by rectal examination alone.
In such cases a determination of the
residual urine after voiding or a cysto-
scopic examination may be necessary.
Carcinoma of the prostate produces a
stone-like enlargement of the prostate.

A prostatic abscess, usually of gonor-
rheal origin, may be readily palpated by
rectal examination. The demonstration
of a large, boggy, tender prostate may
explain the sudden appearance of chills
and fever in a patient suffering from
gonorrhea.

Rectal polyps, sinular to cervical pol-
yps, may produce much bleeding. Stric-
tures of the rectum are usually located
2 to 3 inches inside the anal margin
and are often syphilitic in origin. In
most cases, however, they are probably
due to lymphogranuloma venereum.

By rectal examination the position of
the uterus and adnexa in females can be
readily made out. Malformations of the
uterus or adnexa, inflammatory masses,
tumors of the uterus, ovaries or tubes
can be palpated. In children and in
virging rectal examination should be
used instead of vaginal examination,

ABDOMEN AND GENITALIA
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tumor. Women, after breast amputa-
tions, often have edema of the arm and
hand on the side of the operation, the
result of interference with the lymphat-
ics which drain the arm.

Color and Temperature. We next
note the color of the hands, whether
normal, pale, blue or mottled. The hand
of a Negro seen in Figure 440 shows
irregular white patches—the character-
istic appearance in vitiligo or atcquired
Icukoderma. Vitiligo is a condition in
which there are circumscribed patches

THE EXTREMITIES

Fic. 437. Long hands of puuntary insufhi-
ciency; note abnormally long arms and legs
of Lorain type.

which are smooth, lacking in pigment,
and nulky-white, and usually surround-
ed by arcas of increased pigmentation,
The hawr on these white areas may re-
tain or lose its normal pigment. It oc-
curs in the Caucasian as well as in the
Negro race. These areas, where there is
a loss of pigment, usually gradually in-
crease in extent. The cause of vitdige
is unknown,

A companison of the color of the
palms of the patient’s hands with those
of a normal person is of great value, In
xanthosis, a condition common in dia-
betes mellitus, the palms have a el
fowish-orange color; in anemia they
may be pale, while in plethora and poly-
cythemia they are usually reddish or
purple,

In pellagra the skin lesions are often
so characteristic that a diagnosis can be
made from examinauon of the hands
alone The lesions are on the backs of
the hands, beginning first wath redness
Dike an ordinary sunburn The shin then
becomes  darker,  desquamates and
shows numerous cracks (Fig. +41).
Later, vesicles, or builae, may form and
the skin becomes thickened,

The hands should next be palpated
and their temperature and texture noted.
In Graves' discase the hands are warm
and monst, in myxedema cold and harsh.
Many nervous persons have warm,
moist palms.

Movements, The movements of the
hands should be noted. Tn Graves' dis-

Fio. 438 Edema of Ieft arm in nephritis. N
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| L
Fic 441, Pellagra,
laned

FiG. 442 Wrist drop 1n radial paralysis Pauent suffering from multiple ncurilis

Fi 443. Hands an tetany,

parathyroid glands as well. It is also  ducing deformiuies which vary in size
seen from time to time in children (Fig. and location. A common example of 2
444). benign new growth is the ﬁbroma.of

Deformities. Various types of new  the palmar fascia which causes tension
orowths may appear in the hand, pro-  of the flexor tendons and flexes the
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286 THE EXTREMITIES

F10. 447, Chronic arthrutis, atrophy of the interossei muscles.

1

Fra 449 Hippocratic fingers in congenutal heart disease

duce marked atrophy of the interossci
muscles with hyperextension of the fin-
gers (Fig. 447).
FINGERS

Hippocratic  Fingers. Clubbed or
drumstick fingers were first described
by Hippocrates in empycma of the chest
and have since been called “Hippocratic

" Figure 448 shows this charac-

fingers. 3 ,
e a paticnt suffering

teristic appearance in

from bronchiectasis. These fingers have
an appearance that suggests drumsticks,
the tips of the fingers bemng enlarged,
the fingernals unusually broad and
curved shightly over the tips of the fin-
gers. Clubbed fingers are also a char-
actenstic finding in congental heart dis-
case (Fig 449) They are scen also m
cmpyemid, pulmonary neoplasms (Fig.
450), subacute bactenal endocarditis,
chronic diarrhea and pulmonary tuber-
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288 THE EXTREMITIES

Osler’s Nodes. Osler’s nodes are
small painful nodes in the pulp of the
fingertips, often better felt by the pa-
tient himself than by the examiner. They
are present in subacute infectious endo-
carditis.

Raynaud’s Disease. Maurice Ray-
naud in 1862 described an “asphyxia”
of the fingers as a disease entity which
has since been known by his name. His
first patient was a woman who “under
the influence of cold . . . saw the fin-
gers become exsanguinated, completely
msensible and of a jyellowish white
color. This phenomenon appeared often
without reason, lasted a very httle time
and terminated with a period of reaction
which was very painful, during which
the circulation became established little
by little and returned to the normal
state.” His second patient complained of
“dead fingers” which “became in an in-
stant the seat of coldness, pallor, and
absolute insensibility.”

Raynaud’s disease, according to most
authorities, is a vascular change without
organic disease of the vessels and is duc
to vasomotor instability. Most of its
victims are women. An attack can
usually be produced by immersing the
fingers in cold water. The toes as well
as the fingers may be involved in this
disease.

Scleroderma. The word  “sclero-
derma” means hard skin (ompss =
hard 4 d¢ppa, derma = skin), but the
term “tight skin” would often be more
descriptive. In the early stages of this
disease the skin over the hand, and
particularly over the fingers, looks tight
and glistening as though 1t were too
small and was stretched by the hand
(Fig. 454). In the later stages the pha-
langes become gangrenous, and the gan-
grenous part falls off or must be ampu-
tated (Fig. 455).

Tumors. Tumors of the hands and
fingers, though not seen so frequently
as tumors elsewhere in the body, are
encountered from time to time. Figurc
456 shows an osteoma of the termunal
phalanx of the forefinger.

Miscell Conditions. Chancres

i

of the finger arc seen occasionally. They
show the charactenstics of chancre glse-
where, slowly developing ulcerations
showing marked induration and a ser-
ous discharge. Spirochaeta can usually
be demonstrated in the exudate.

The fingernails at times give valuable
clues. The patient whose hands are
shown wn Figure 457 was 3 nervous
woman who had the habit, common

Fic. 455 Scleroderma, advanced stage.
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THE EXTREMITIES

F1o 468 Dwarfism

(Fig. 439) was duc 1o a mediastinal
1umor which caused marked yenous
congestion of the right arm  Infections
of the arm produce a siiilar picture.
Certain discases associated with dis-
turbances of bone growth often cause
striking defornutics both of the arms
and legs. Figure 466 shows the arm of
 patient suffering from osteitis deform-
ans (Paget's discase of the bone). The
paticnt shown in Figure 467 is a woman

Fio. 469. Subdeltoid bursitis. Atrophy of left
shoulder.

who was the victim of osteogenesis im-
perfecta. She was accompanied by a
child, aged eight, who was also suffering
from the same discase. The marked de-
formitics of the arms and legs arc ob-
vious. The bones in this discase are
abnormally brittle and fragile. This pa-
tient had suffered more than 200 frac-
tures, fractured ribs resulting in onc oc-
casion from an attack of coughing. The
blue sclerac seen in this discase have
been previously mentioned on page 68.

The arms may be abnormally short
(Fig 468). Such a condition is the re-
sult of a growth abnormality, and in this
paticnt was associated with dwarfism.

The eclbows may be the scat of
arthritis. The skin over the clbows is a
point of predilcction for certain cuta-
ncous diseases, notably psoriasis and
diabetic xanthomata (Fig. 59)

THE SHOULDERS

The shoulders may be nvolved in
chronic arthritis. Usually there is httle
swelling visible, but, commonly, there
is atrophy of the muscles of the shoul-
der girdle from disuse. A similar disuse
atrophy is often scen in subdcltoid bur-
sitis (Fig. 469). In this the paticat ts
unable to abduct the arm without caus-
ing pam. This failurc to use the arm in
normal movements leads to atrophy of
the deltoid muscle

Tumors of the head of the humerus,
usually sarcomata or ostcomata, causc
marked cnlargement of the shoulder,
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| S—
Fig 468 Dwarfism

(Fig 439) was due to a mediastinal
tumor which caused marked venous
congestion of the right arm. Infections
of the arm produce a sumilar picture.
Certain diseases associated with dis-
turbances of boae growth often cause
stoking deformuties both of the arms
and legs. Figure 466 shows the arm of
a patient suffering from osteitis deform-
ans (Paget’s diseasc of the bone). The
patient shown in Figure 467 is a wontan

)
A RN

Fio. 469 Subdeltoid bursitis. Atrophy of left
shoulder.

who was the victim of osteogenesis im-
perfecta. She was accompanied by a
child, aged cight, who was also suffering
from the same disease. The marked de-
formities of the arms and legs are ob-
vious. The bones in this disease are
abnormally buttle and fragile. This pa
tient had suffered more than 200 frac-
tures, fractured ribs resulting in one oc-
casion from an attack of coughing. The
blue sclerae seen in this disease have
been previously mentioned on page 68.

The arms may be abnormally short
(Fig. 468). Such a condition is the re-
sult of a growth abnormality, and in this
patient was associated with dwarfism.

The elbows may be the seat of
arthritis. The skin over the elbows is a
point of predilection for certain cuta-
neous diseases, notably psoriasis and
diabetic xanthomata (Fig 59).

THE SHOULDERS
The shoulders may be involved

* chronic arthritis Usually there is little

swelling visible, but, commonly, there
is atrophy of the muscles of the shoul-
der girdle from disuse. A similar disuse
atrophy is often seen in subdeltoid bur-
sitis (Fig, 469). In tlus the patient is
unable to abduct the arm without caus-
ing pain. This failurc to usc the arm in
normal movements leads to atrophy of
the deltoid muscle,

Tumors of the head of the humerus,
usually sarcomata or osicomafa, cause
marked enlargement of the shoulder.
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ease known as Miroy’s disease (Fig.
474). This discase, also known as
chronic hereditary edema, may last
from early childhood to advanced old
age and often involves both legs. The
edema varies little and is followed by
hyperplasia of the skin and subcutane-
ous tissues,

An aneurysm of the popliteal artery
shows a pulsation in the popliteal space
and often enlarged veins over the pos-
terior aspect of the leg, the result of an
active collateral circulation about the
knee (Fig. 475).

The classical example of elephantiasis

THE EXTREMITIES

L

Fig 473 Edema of left leg from venous
thrombosis.

1 474 Milroy's discase.

is that seen in the tropics due to infec
tion with the Wuchereria bancrofi
which produces blocking of the lymp
channels. A similar condition, due t
obstruction of the lymph vessels, is see
from time to time in this country (Fy
476). The cnormous size of the leg
is responsible for the name “clephant
asis.” The slow, lumbering gait of thes
patients resembles also the gait of a
elephant. This enlargement is duc largel
to a hyperplasia of the skin and subcu
taneous tissues.

Fi6. 475. Ancurysm of left poplitcal artery

Fio. 476 Elcphantiasis.



3WOS ‘urpaTun st uolipuod A 30
Adofond ayy, “sdosa n1 1m0 awod yamm
‘sajnpou oy jo asurieadde apy 210399
Isie(UIr PUT IIA3] SWOS dAvy sjusned
YL, ‘Totawielp Ut S3Ydul g uelyl safref
ffa1E1 pue Jeisjejq “aapua) Kjjensn are
SAANPOU [JRUS I L, ‘WY IA0 UTYS Y1
10 Fuuappal YA SI[NPOu SnOILEIND
~QNS J{TIs SIS MNSOpON vy
“(06b ‘68Y ‘88 ‘P8P
*sdng) s109jn 9sospwA Soanpoud Jatel
UdMYA RONTINAND snoudA ystSEngs s
10 5snpa2q ‘sopjue A INOGE UOHTIOOD

162 STAALIWTILXA RHL

Arue pargdoa WA g0 woqwg gy o
£

-sip 3o seaxe ysndind o81v] J0 asned uow
“WOd B QI suioa asooueA  (L8f Sig)
IO[0D UL NJQ-YSIPPal “LAIT Paquaswnd
~1 yepngant ‘98e) v sadnpord Kuow
~wod &iapp parydod ayt fo wisioquig

pnuayna} smeydu’
wos} Suuapns jusned € Ul dwNER
snozowny smoys ggt 2andid (s8p 7
338 uayo At derpaed puw ¥y
23A0 BOWMWOD St eFeyirousey e



296 THE EXTREMITIES

Genu varum (Fig. 479) is also asso-
ciated with achondroplasia, and genu
valgum 15 a common complication of a
burth injury (Fig. 481).

Syplulitic periostitis, or gummata of
the shins, may produce local areas of
swelling and tenderness. Figure 482

Fic 481. Genu valgum from birth njury.

e e
Fia. 482, Gummata of the legs.

shows a patient with gummata on both
shins.

Fractures of the leg which have badly
set often cause a marked deformity of
the leg (Fig. 483).

Appearance of the Skin. The skin of
the leg vsually reflects the condition be-
neath or any general skin condution.

i
i
)
!
!

L< =

Fig 483, Deformuty duc to imperfect union

of fractured tibia,

Fio. 484, Varicose veins.
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Fia. 488. Discoloration due to varicose veins.

workers regarding it as a rheumatic in-
fection, others considering it tuberculous
in origin (Fig. 491). It 1s also seen in
coccidioidal granuloma. Closely allied
to it is erythema multiforme (Fig. 492).

Cutis marmorata is a curious marble-
like mottling of the skin wluch some
persons show upon exposure to cold.
The patient shown in Figurc 493 had
this condition when her legs hung down
for a time. It indicates vasomotor in-
stability. The patient shown in Figure
494 suffered from glomerular nephritis.

Buerger's  discase, (Fig. 495) or
thrombo-angiitis obliterans, is now rec-
ognized with increasing frequency. In
this disease, which predominates in
males of middle age, there 1s an inflam-

matory lesion of the arterics and veIns g 490, varicose veins of thigh and al

with thrombus formation. The legs are

domen,

-

Fia. 491. Erythema nodosum,
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THE EXTREMITIES

Fio, 495. Buerger’s disease, advanced case
showing gangrene of the foot.

F1o. 496. Tuberculosis of mnguwal lymph
nodes,

Buerger's diseas¢ is somefimes con-
fused with Raynaud’s discase. In Buerg-
er’s discase, however, the findings arc
constant; in Raynaud’s discase, parox-
ysmal, Buerger’s discase appears pre-
dominantly in males, Raynaud’s discase
almost exclusively i females.

The inguinal region should be cx-
amined with special care. An ancurysm
of the femoral artery is readily visible
as an expansile, pulsating mass. Enlarge-

ment of the inguinal lymph glands may
be seen or felt in tuberculosis (Fig.
496), syphilis, leukemia, Hodghin's dis-
ease and lymphogranuloma inguinale.
Enlargement of the femoral glands often
indicates an infection of the leg or foot
on the same side as an enlargement.

Tumors. Tumors of the leg may arise
from the bones or from the skin and
subcutancous tissues, The nrost com-
mon primary boge tumors are sarcomata
(Fig. 497), osteomata and ostcosar-
comata. Tumors of the thyroid gland,
breast and kidneys often show netastases
in the legs. Figure 498 shows a patient
with a hyperncphroma of the left hidney
who also had a metastasis in the left leg.

Fibromata and lipomata are seen
the leg. Figure 499 shows a large tumor
of the left thigh which proved to be a
lipoma. The patient shown in Figure
500 had a ganglion arising from the
tendon of the gastrocnemius muscle.

Leg ulcers are olten scen 1n patients
with vancose vems, syphilis, hemolytic
icterus (Fig. 501) and sickle celt anemia
(Fig. 502).

eered
Fi6. 497, Ostcogenic sarcoma of femur,
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The most common variety is falipes
varus (Fig. 503), which is usually con-
genital and bilateral.

Hallux valgus (Fig. 504) is a com-
mon foot deformity in which the great
toes turn outward and often the other
toes override each other. This condition
is commonly due to faulty footwear,
but may also be present in arthritis and
in myositis ossificans.

In congenital heart disease and in
chronic pulmonary infections with bron-

THE EXTREMITIES

Fi0, 505. Drumstick tocs in congemital heart
disease,

T

Hylf

Fie. 506 Fect in Friedreich's discase.

chicctasis we may have clubbed toes
(Fig. 505) as well as clubbed fingers

In hereditary spinal ataxia (Fried-
reich’s disease) the shape of the foot is
characteristic. The dorsum is high, the
arch decply hollowed, and the great toe
flexed at the phalangeal joint (Fig
506). This deformuty is bilateral. Flat-
foot, or pes planus (Fig. 507), is a com-

{
1

Fic. 507. Pes planus or flatfoot.
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F1e. 512, Ulcers of the plantar surface of the
feet i drabetes mellitus.

Fic. 514. Palpation of posterior tibial artery.

(Fig._SH) shows good pulsation when
the circulation is adequate,

ARTHRITIS

The following types of arthrius are
most commonly seen in the practice of
medicine.

1. Rheumatic Fever. In rheumatic
fever the joints most commonly involsed
are the wrists, elbows, knees and ankles.
This type of arthritis has two character-
istics that are pathognomonic. First, the
arthritis is migratory, involving one joint
and causing marked pain, redness, swell-
ing and local heat, then suddenly leaving
this joint and appearing in another joint
and then in another. The second char-
acteristic is that, after the arthritis leaves
one joint and passes on 1o another joint,
the first jont is perfectly normal in
cvery respect. After the arthritis has
subsided, the joints are normal.

The pain in this type of arthntis is
severe, Even the accidental jarring of
the bed of a patient by a passerby pro-
duces intense pain in the affected jonts

2. Atrophic Arthritis. This type of
arthnis is called atrophic because it
produces atrophy of the ends of the
bone that form the jomt, and not be-
cause the joint when tnspacted appears
atrophic. On the contrary, the joint 15
usually swollen, hot and tender. This
swelling is duc to the markedly thick-
ened pemarticular tissues, often associ-
ated with an cffusion into the jont. As
the process advances, the articular
cartilages are destroyed and a truc
ankylosis or fusion of the ends of the
bones occurs

Atrophic arthrins is belicsed to be
infectious in ongin. It 1s often scen
i youthful persons and commonly
causes atrophy of the muscles about
the joints. “Haygarth’s nodositics™ may
be seen in the later stages of this type
of arthrtis. Atrophic arthritis 15 also
called rheumatoid arthnbis

3. Hypertrophic  Arthritis. Hyper-
trophic “arthnus 1s so termed because
iy pertrophy of the bone, in the form of
bony spurs or outgrowths, is present.
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g

Fic 518. Gouty arthntis of the hands

bone. When it mvolves the knee, the
knee is swollen and shows such a
marked mobility that the patient often
can neither stand nor walk. The knee
can be flexed or hyperextended with
equal ease (Fig. 516)

In the foot this condition produces a
marked swelling of the ankle and foot
which become converted into a rather
shapeless mass unable to carry out the
normal functions (Fig. 517).

6. Gout. An attack of gout most
commonly involves the first joint of the
great toc, then the anlles, knees and
joints of the hands and wrist, Thomas
Sydenham, a famous sufferer from this
discase, wrote a classic account of an
attack of acute gout, which every medical
student should read. “The victim goss
to bed and sleeps in good health. About
two o'clock 1n the morning, he is awak-
cned by a severe pain in the great toc;
more rarcly in the heel, ankle or instep.
The pain 1s lihe that of a dislocation,
and yet the parts feel as if cold water
were poured over them.” Sydenham de~
scnibes how the patient awakens later
and finds the toe swollen,

The presence of tophi deposits of
sodium monourate in the joints of the
feet or clsewhere, as in the cartilages of
the car, is diagnostic. Sydenham’s state~
ment that “more wisc men than fools

e~

Fio. 519 Gouty arthrius of foot

arc victims,” as Osler remarks, docs not
hold good today.

Iemarthrosis, an clfusion of blood
into a joint cavity, is rarcly seen. ft may
follow trauma and is at times present in
blood diseases showing distuzbances in
coagulation time.
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CHAPTER 16

EXAMINATION OF THE
NERVOUS SYSTEM

THE EXAMINATION OF the nervous sys-
tem of patients proceeds along some-
what different lines from those we have
thus far considered. In this examination
we depend largely upon inspection, aided
by palpation, and not at all upon per-
cussion and auscultation. In cxamining
the nervous system the patient’s cooper-
ation is very important; indeed, many
neurologic examinations cannot be
carned out without it This chapter
should be considered merely an outline
for a neurologic exanunation and not an
exhaustive consideration No type of cx-
amnation requires more aticntion to a
varicty of small detals, more careful
examination or more scarching analysis
of findings obtained.
PSYCHE

C i The notes
whether the patient 1s conscious, un-
conscious, semiconscious, delinous or
stuporous. The patient may be suffering
from a delirium duc to certain fevers,
or to intoxication from alcohol or drugs.
Stupor may be the result of mental dis-
case, of an injury, of narcotic drugs or
of alcohol. Coma, or complete loss of
consciousness, is scen in diabetes, in

308

cerebral hemorrhage, in nephritis, after
an overdose of drugs, after too much
alcohol or after an injury to the head.
Comprehension. We  note  carly
whether the patient has a ful] realization
of his surroundings, recognizes fus
friends, comprchends words that arc
spoken to him, and is able to under-
stand the meaning of written words,
Failure of a patient to comprehend his
surroundings or recognize his friends
and companions may be due to lesions
of the frontal lobe and of the corpus
callosum Similar disturbances are scen
m patients suffcring from certain psy-
choses without demonstrable anatomic
lesions, and in patients suffering from
alcoholic or drug intoxication. A lack
of comprchension of spoken words o¢-
curs 1n “word deafness,” in lesions of
the first and second temporal convolu-
tions. Paticnts with word deafness have
perfectly normai hearmg, but the words
arc as strange as if spoken in a foreign
language with which the patient is not
famihar. A lack of comprehension of
written words occurs in “word bhind-
ness,” or visual aphasia, a condiion
usually duc to a lesion of the feft angu-
lar gyrus. The paticat can scc words,
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Fi6 521 Moderately advanced choked dish

are sharply defined, and it is somewhat
diminished 1n size. In secondary atrophy
the disk 1s dense white or grayish, its
margms irregular and hazy, and 1t may
be covered with connective tissue from
the organization of aprevious exudate.
Primary optic utrophy is most frequently
seen in tabes dorsalis and paresis, and
also in multiple sclerosis in which the
temporal half of the disk shows pallor
as compared with the rest of the disk. It

EXAMINATION OF THE NERVOUS SYSTEM

may also be due to acromegaly, or in-
toxication with poisons, especially wood
aleohol. It occurs in Lebers disease or
hereditary optic neuritis, Secondary optic
atrophy follows choked disk, brain
tumors, pigmentary degenerations of the
retina, embolisms and thrombosis of
the central artery, choroiditis and
glaucoma. It may result from injury of
the optic nerve due to fracture of the
orbital canal.

Hemorrhages in the retina are scen in
chronic nephritis, arterial hypertension,
leukemia, pernicious anemia, diabetes
and subacute infectious endocarditis.

The condition of the blood vessels
should be carcfully noted, since marked
arteriosclerosis of the retinal arterics
may be accompanied o lized
cerebral arteriosclerosis. Usually cho-
roiditis is readily recogmzed by the
patches of black pigment in the retina,
and is commonly the result of syphlitic
infection, although it may be produced
by other causes.

The fields of vision should be carc-
fully studied (Fig. 522). This may be

116- 522, Optic pathway showing how lesions
at various pownts appear on the ficld of vi-
sion, (Homans )



Supuadap med jo vonnquisp oy ‘wied
ASUNUL Yum pajeoosse st dseasip Sy
PIBRINGT JeeNn S wdas Apuomnuos
150W AT3U fetnuraSin At Jo uoisa| oYL,
31qssod
-un st Sumou ‘fersrepq st noiss) o n
‘paarsdrad Apipeat st apls paloage oy vo
UOIDEIINOD 9q) JO SSAWIGI3] swel siy
3s0p3 01 watied sy Junjse pue sapsnw
Xapossetn pue sdwar Ay vo s18Fuy o
Suneld Aq poztufodar oq ues s
P3133FR 2 UO UOHTANSEW JO S3osmn
om asn 0y Lupqem sy sxayy ‘pazkpered
SI DAION SI) UaGAL Sopstu prodfasyd
pue  1dpossewr ‘erodmal  sp—uoned
-nsew jo sapsnw aq sarddus yowerq
lemqgipucdl Ay} JO YIUeIq JO0W AL,
1231 13M0] 9 oIy
pue ‘dy 19%o] pue anduot 39gd iy Jo
sueIquIaw Snodnw ‘opdwyy oM jo wed
2amo] ‘Tes [euleixs ‘mef sy wol s13qy
K3psuas 2y} saured sy, *(supnqipuvy
SHWDY) Yo JoMQIPRORY YL "€
“Kyaed (eseu a1 Jo Jred 1m0y
pue Iea Jywof ‘xuireqd fesen ‘psuc)
‘eyaan ‘srefed prey ‘mel 2addn ‘pif 190y
ayy jo supsqmaW snodmw ‘Azt yeddn
3y} woIy St [jom se ‘ajdway 3y Jo wed
JOMO] PUT PU3Kd I9mOp ‘sYPaLd ‘ason
21 30 sapls 2 ‘p 324dn o woy VoD
-pSUas SANILD A19W SHYY, (SMopXOpY
snupy) asdoN Lopiopy YL T
SA130 YYY O
Jo suoisa] 10} 1593 Jueuodwt ue st (69
d) xopal Jrowiod oMy, puEfd feure]
oy 0} S1aqy KI101503S $3UIIED OS[E If
asou pUR ESLIOD ‘djess ‘peayano} ayl
wory puv (P 3980f 3y Jo TOHdIXd

oa1u
emmafiy agl Jo sayduRIq oyL ves od

447

A QIR) eanduntuas sy wosy e
A woy onesuss sau‘l\‘m p\u,: i‘,;:,:
gzlx;ua St qaueiq sy (smomgoyndg
) aanN onupypydo PTEY
SR (s B1d) sapueag
T PIPIMD §1 3 jeumad
-0 YL aemwopard siaqg Asosuss
W ytoye ‘siaqy  Kiosuss  pue
J00Ww Yiog Sutwteinos satsu pIx e
A3 ARy ayy assay npd
SIS0IS
odmmu pur sesiop soqur “sudutuaw
‘SIOWING UTEIq Bt U310 150U PRIARNOON3
SIF aAI3W SWIINPQE AG Jo SuorsH]
uotsIA J[qnop 10
‘eidoldip mitn sMwsqens feurim savnp
-o1d 2A10u iy Jo uOKsI v 3ka o o
S[FSNUI $N12A1 [PUINXD A Kfuo sanddns
2A330 SuUdNPQE Y $a40 oy Jo swawm
-3A0W SISTUIIXD A PN PIVIIIUCD d1e
Ssatatl i0q 23Uy ‘reaydon Iy Inje
P3IAPISHOD AfEnsn SU ‘I5pI0 [Rausumu
m  Apans  Fummopoy 0u  glaoype
‘3A13U SUDNPGE UL ‘AN YIS
{a [euniou ays JO 1eq) ueQ
13n0] Smaq 24> pardage ok jo afeun
oy ‘quas;xd 9q Aew (UOISIA 2jquop)
eidojdip snowuowoy [edmIap CsiEls
Furpuadsap usyw juaned suy Aq Apreman
-sed pojon St oM 199)3p ® ‘prem
~m pue premdn pawry st afs papaye
@ sarau zespgoon om jo siskpeied
O] 9% Se PIAJOAUT ST JOJOWO[Nd0 A
POAJOATN St GAIIT JE[YIOL I UK
“£frensp) ‘sSmnat Ul punoj Afjeuolsey
.30 1 3] 9IRX SI 9AIU JES[YIOI A
Jo sisjered pajelos] "IN YHnogy
any ayap © 30 juswdopa
-ap o o) 330e] pedy el wsedsore
-qdajg eusisky U1 Ueds 9q OSTE Kew 3
amon 0y 30 a1 jo
s10113 03 NP AUOWWOD IS0 St SIYL
nmeiqadied sug[nAUGIo 33 JO UONOED
~u0o opowseds ® S wspdsosydaig
SiESIOP S3qel Tt U3
Spnanbagur jou st quBn o awmsodsd
1o Bmoeno> Jo pralSUl STP nded
‘ydnd joorxopvivd ¥
o W 1 ! ~sp|"gugu:uxpue
euaisky Asdapda w oeos st ‘dnd an
1o Suorpenuod My 10 ‘snddity
: -spdnd paxg gist stSOI
sonpoid SIANEAUIp SY Jo JWOS pue

WILSXS snoA¥aN FHL 40 NOILVNINVXE



312

The patient should also be tested for
his visual acuity and for the presence
or absence of color blindness.

Third Nerve. The third nerve supplies
the levator palpebrae and the muscles
of the eyeball with the exception of the
external rectus, the superior oblique and
the dilator of the pupil (Fig. 523),
Branches of the oculomotor nerve pass
to the ciliary muscle and to the con-
strictor of the iris. It is convenient to
group the different findings produced
by lesions of the oculomotor nerve.

1. Abnormalites of the eyelids. Pto-
sis, or drooping of the upper eyelid,
due to paralysis of the levator palpebrae,
produces a striking appearance, It is
seen wm tabes dorsalis, in diphtheria and
in aneurysms of the basilar arteries.

2. Abnormalities of the Pupils. In
lestons of the oculomotor nerve the pupil
is usually dilated because of paralysis
of the constrictor of the iris. There is
also cycloplegia, or paralysis of the
ciliary muscle, which produces a foss of
the power of accommodation, because
there is mability to alter the surface of
the lens. Distant vision may be clear,
but near vision is indistinct

3. Abnormalities of ithe Extrinsic
Movements of the Eyes. A lesion of
the oculomotor nerve causes a divergent
strabismus due to paralysis of the in-
termnal rectus muscle, deviation of the
cyeball upward and outward due to
paralysis of the nfenior rectus muscle,
and deviation of the eycball downward

SUPRACRBITAL
ARGV

T InFRAOHBITAL
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Fig. 523, The nerve supply 10 the
(Cormung )
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and inward due to paralysis of the
superior rectus muscle.

In summary, paralysis of the third
nerve causes ptosis, deviation of the
eyeball outward and  downward,
mydnasis, and complete loss of pupillary
action both during accommodation and
to light.

Lesions of the nuclei of the oculo-
motor nerve occur in encephalitis, an-
terior poliomyelitis, amyotrophic lateral
sclerosis, multiple sclerosis, syringo-
myela, tabes dorsalis, botulism, cercbral
syphilis, brain tumors and in cercbral
hemorrhage or thrombosis. Occasionally,
lesions occur in exophthalmic goiter,
myasthenia gravis and in migraine. The
nerve itself may be affected in menin-
gitis, diphtheria, pncumonia, diabetes
and in poisoning with alcohol, lead or
nicotine. Fractures of the skull and
cerebral neoplasms may produce paral-
ysis of the nerve by pressure.

Argyll Robertson Pupil. This char-
acteristic sign of cercbrospinal syphilis
has been described clsewhere. It is a
pupil which reacts during accommoda-
tion and convergence, but slupgishiy or
not at all to lght, It 1s nearly always
bilateral, and miosts, or contraction of
the pupl, is often present. Anisokoria
and wrregulanties in the outlines of the
pupils are frequently present.

In carrying out this test it should be
remembered that in the aged, and
alcoholics, response of the pupils to
light is feeble, and also that morplune
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upon whether the first, second, third, or
all three of these branches are involved.
It commonly involves the maxillary and
mandibular branches of the trigeminal
nerve and, because of the location, is
falsely diagnosed as dental disease. In
herpes labialis the fibers of the maxillary
or mandibular branches are involved.
The ophthalmic division, however, also
may be involved, producing severe pain
and often scarring of the cornea.
Seventh Nerve. The facial nerve is
largely motor and supplies the frontal
muscle, the orbicularis oculi, orbicularis
oris and most of the other muscles of
the face (Fig. 525). Paralysis of the
frontal muscle produces inability to
frown, paralysis of the orbiculans oculy,
inability to close the cyelids; paralysis
of the orbicularis oris, mability to smile
or show the teeth on the affected side.
The condition known clinically as Bell's
palsy, which has been described else-
where (pp. 63 and 71), is due to a
lesion of the facial nerve. In Bell’s palsy
the affected side is flaccid and ex-
pressionless, the nasolabial furrow is
obliterated, the corner of the mouth
droops, the cye can only be partly
closed, the lower lid is lax, and tears
flow over the cheek. An attempt to close
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the eyelids causes rotation of the eye-
ball upward and outward. Because of
the paralysis of the muscles about the
mouth saliva often trickles out and food
lodges between the teeth and cheek.
The patient is unable to whistle or
blow.

Supranuclear paralysis due to lesions
of the cortex or of the facial fibers is
associated with hemiplegia. In nuclear
lesions there is gencrally bilateral
paralysis of the face, and when the
lesion is basal, the sixth and cighth
cranial nerves are often involved and
cross paralysis with hemiplegia of the
opposite side of the body appears. When
the nerve is affected in the fallopian
aqueduct, hearing is usually disturbed
and there may be loss of taste in the
anterior two-thirds of the paralyzed half
of the tongue.

The irritability of the seventh nerve
is greatly increased in tetany. This can
be demonstrated by tapping the cheek
just in front of the ear. This procedure
stimulates the facial nerve, producing
contraction of the muscles on this side
of the face (ChvosteR’s sign).

The chorda tympani, a branch of the
facial nerve, also carrics taste fibers
conung from the anterior two-thirds of

acial nerve. (Corning )
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the pharyngeal reflexes and loss of the
sensation of taste over the posterior
third of the tongue.

The ninth nerve is lable to neuralgia,
producing a syndrome comparable in
every way to trigeminal neuralgia, the
“trigger pont™ being in the tonsillar
region and the pan radiating into the
ear.

Tenth Nerve. The vagus nerve has a
wide distribution, supplying the pharynx,
larynx, lungs, heart, esophagus and
stomach. Lesions of this nerve may be
produced by pathological change in the
nucleus, an example of which is seen in
bulbar paralysis. It may be compressed
by tumors, by ancurysms, and by exu-
dates as in menngitis, and may be
affected by an inflammatory process.
In examining for lesions of the vagus
nerve, it 1s desirable to consider cach
division scparately.

Pharyngeal Branch. In  unilateral
lesions of this branch the soft palate
docs not move on the affected side and
the arch is lower on this side. The uvula,
which normally hangs i the midhne,
is deviated toward the normal side. Bi-
lateral lesions of the pharyngeal branch
produce difficulty n swallowing with
regurgitation of foods and liquids
through the nostrls. In bulbar palsy the
paralysis is bilateral; in diphtheria, uni-
fatcral or bilateral.

Laryngeal Branch. The superior lar-
yngeal mnerve supplies  the mucous
membrane of the larynx above the cord
and the cricothyrodd muscle, The in-
ferior, or reccurrent, laryngeal nerve
supplies all the muscles of the larynx
except the cncothyroid. The recurrent
laryngeal nerve curves around the arch
of the aorta on the left side and around
the subclavian artery on the nght side,
before ascending upward to innervate
the larynx. The long coursc of these
nerves renders them particularly liable
to injury, and they are frequently in-
volved in ancurysm of the aorta or of
the nght subclaviin artery. Paralysis of
the laryngeal and pharyngeal branches
causes a marked nasal q\ldlll)" of the

voice and difficulty in swallowing.

EXAMINATION OF THE NERVOUS SYSTEM

Examination of the larynx with a
laryngoscope may show in disease of
the laryngeal nerves bilateral paralysis
of the abductors, unilateral abductor of
adductor paralysis. In abductor paralysis
the vocal cords arc brought close fo-
gether in the position of phonation. This
condition may be produced by pressure
on the vagus or upon both recurrent
laryngeal nerves and is also scen oc-
casionally 1n tabes, bulbar paralysis and
more rarely in hysterin, Patients with
abductor paralysis usually show an in-
piratory stridor. Unilateral abductor
paralysis is scen most frequently in
ancurysms of the aorta, which press
upon the left recurrent laryngeal nenve,
and also in mitral stenosis, in which the
hypertrophied left auricle presses upon
the left recurrent laryngeal nerve. The
voices of such patients are hoarse and
rough, and a brassy cough may also be
present. In adductor paralysis the laryn-
goscopic cxamination shows that the
cords are far apart, and the patient is
unable to closely approximate them in
attempting to speak. This condition is
often seen in hysteria, and may occur
in acute laryngitis and after eacessne
use of the voice.

Cardiac Branch, The demonstration
by the Weber brothers in 1845 that the
vagus nerve contains fibers which slow
the rate of the heart remains one of the
strihing  scientific facts in physiology
and in clincal medicine. Pressure or
irritation of the vagus nerve slows the
action of the heart The slow pulse scen
i increased intracranial pressure due
to meningitis, brain tumors or cerebral
hemorrhage 1s probably due to stimula-
tion of the vagus nerve Wath complete
paralysis of the vagus, however, its in-
lubitory action is abolished and the
pulse ratc becomes rapid. This is some-
timcs scen in diphtheria,

The action of the pulmonary branch
of the vagus s sull poorly understood.

The musculir movements of the
stomach and  esophagus  are largely
regulated by the sagus. The most strik-
ing example of disturbances duc to the
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may be present. The best-known ex-
amples are the patellar clonus and the
ankle clonus. In patients with a lesion
of the upper motor neuron, a pull down-
ward on the patella causes rhythmic
contractions of the patella—the patellar
clonus, while marked dorsal flexion of
the foot produces a series of rhythmic
contractions of the tendon of Achilles—
the ankle clonus. The patellar clonus
and the ankle clonus are both conclusive
evidence of a disturbance of the upper
motor neuron (Fig. 533).

Another evidence of increased mus-
cular tonus is seen in exaggerated knee
kicks and Achilles reflex. The patellar
clonus is accompanied by an exagger-
ated knee kick, and the ankle clonus
by an exaggerated Achilles reflex.

Disturbances in the finer movements
of the hand show evidence of alteration
of muscular tonus.

Power, The most obvious evidence
of loss of power is seen in paralysis of
an extrenmty. Paralysis of one extremity
is spoken of as monoplegia. Paralysis of
both the arm and the leg on the same
side is called “hemiplegia.” Paraplegia
is paralysis of the lower extremitics. In
lesions of the cerebral cortex, it should
be remembered that movements rather
than muscles arc paralyzed.

A patient may show definite dimi-
nution 1 motor functions without pre-
senting an outspoken paralysis. The
motor functions of various nmuscles are
readily tested. Usually we test groups
of muscles, asking the patient to resist
the movement we arc making. We flex

EXAMINATION OF THE NERVOUS SYSTEM

and extend the following extremitios—
ankles, knees, thighs, wrists, elbows and
shoulders. A comparison of the patient's
resistance on the two sides to these
movements of the examiner will show
a marked difference when weakness is
present on one side. A patient should
be asked to grasp as firmly as possible
with his hands both the examiner's
hands. This procedure gives one a good
idea of the strength of the muscles of
the hands as well as of the comparatine
strength of the two hands.

Fibrillary Twitchings. Fibrillary
twitchings are disturbances of motor
function seen particularly in progressine
muscular atrophy. In this condition,
small bundles of muscles twitch from
time to time without the volition of the
patient and, indeed, usually without his
knowledge.

Chorciform movements are sudden,
spasmodic, purposclcss movements, ob-
viously due to motor stimulation and
probably of cortical origin. They are
seen particularly in Sydenham’s chorca
and in Huntington’s chorea; they usually
disappear in both discases during slcep.

Athetosis, or twitching and bending
movements of the fingers, is also in-
voluntary, and follows motor irritation,
usually the result of Iesions in the cere-
Brum, I is seen in lesions involving the
basal ganglia of the brain—tumors,
hemorrhage, softening, and in lenticular
degeneration (Wilson’s disease).

Tremor. The term “‘tremor” is usu-
ally employed to mean an involuntary
thythmic contraction of a group of mus-

Fi1G. $26 Diagram of ccrebrum showing motor and premotor arcas.
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may be present. The best-known ex-
amples are the patellar clonus and the
ankle clonus, In patients with a Iesion
of the upper motor neuron, a pull down-
ward on the patella causes rhythmic
contractions of the patella—the patellar
clonus, while marked dorsal flexion of
the foot produces a series of rhythmic
contractions of the tendon of Achilles—
the ankle clonus. The patellar clonus
and the ankle clonus are both conclusive
evidence of a disturbance of the upper
motor neuron (Fig. 533).

Another evidence of increased mus-
cular tonus is scen in exaggerated knee
kicks and Achilles reflex. The patellar
clonus is accompanied by an exagger-
ated knee kick, and the ankle clonus
by an exaggerated Achilles reflex.

Disturbances in the finer movements
of the hand show evidence of alteration
of muscular tonus.

Power. The most obvious evidence
of loss of power is seen in paralysis of
an extremity. Paralysis of one extremity
is spoken of as monoplegia. Paralysis of
both the arm and the leg on the same
side is called “hemiplegia.” Paraplegia
is paralysis of the lower extremitics. In
lesions of the cerebral cortex, it should
be remembered that movements rather
than muscles are paralyzed.

A patient may show definite dimi-
nution 1n motor functions without pre-
senting an outspoken paralysis, The
motor functions of vanous muscles are
readily tested. Usually we test groups
of muscles, asking the patient to resist
the movement we¢ are makmg. We flex

EXAMINATION OF THE NERVOUS SYSTEM

and extend the following extrenutics—
ankles, knees, thighs, wrists, elbows and
shoulders. A comparison of the patient's
resistance on the two sides to these
mo of the iner will show
a marked difference when weakness is
present on one side. A patient should
be asked to grasp as firmly as possible
with his hands both the examiner's
hands. This procedure gives one a good
idea of the strength of the muscles of
the hands as well as of the comparative
strength of the two hands.

Fibrillary Twitchings. Fibrillary
twitchings are disturbances of motor
function seen particularly in progressive
muscular atrophy. In this condition,
small bundles of muscles twitch from
time to time without the volition of the
patient and, indecd, usually without his
knowledge.

Chorciform movements are sudden,
spasmodic, purposcless movements, ob-
viously due to motor stimulation and
probably of cortical origin. They are
seen particularly in Sydenham's chored
and in Huntington’s chorca; they usually
disappear in both discases during sleep.

Athetosis, or twitching and bending
movements of the fingers, is also in-
voluntary, and follows niotor irritation,
usually the result of Icsions n the cere-
brum. It is seen in lesions wmvolving the
basal ganglia of the brain—tumors,
hemorrhage, softening, and in lenticular
degeneration (Wilson's discase).

Tremor. The term “tremor” is usu-
ally employed to mean an involuntary
rhythmic contraction of a group of mus-

Fin €74 Diacram of cerebrum showing motor and premolor areas.
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finger on the tip of his nose with his
eyes closed,

Adiadokokinesia is inability to carry
out rapidly in alternation diametrically
opposite muscular actions. It is tested
usually by asking the patient to sit
down, place his hands on his knees with
the palms down, and then rapidly pro-
nate and supwnate them. Adiadokokinesia
is seen in cerebellar disease.

Patients with Sydenham's or Hunting-
ton’s chorea have a peculiarly irrcgular
and bizarre gait, which causes them to
swing from side to side. Frequently the
patient, after taking a sercs of normal
steps, suddenly takes a very long step
with one leg and a catch step with the
other, pauscs a moment, and then pro-
ceeds to walk normally.

A staggering or drunken gait is sug-
gestive of cerebellar discase. if the cere-
bellar lesion 1s umilateral, the patient
has a tendency to pitch toward the dis-
cased side.

The gait of Parkinson's disease, de-
scribed as a man running after his center
of gravity, has been discussed previously
(p. 36). The gait of such a patient
becomes faster and faster until often he
has to lay hold of something in order to
stop. In spute of this stnking picture, the
patient with paralysis agitans rarely
falls.

In the hysterical condition described
as astasia abasia, the patient can move
the lower extremitics perfectly, but 1s
unable to stand or walk

REFLEXES

Examination of the reflexes is one of
the simplest and, at the same time, onc
of the most important of all ncurologic
cxanunations. Information regarding the
reflexes is casy to chait and of great im-
portance in diagnosis.

Pupillary Refleses. Direct Light Re-
flex. Normally the cye contracts wihen
light is shown on the ¢ye. The extent of
the contraction depends upon  the

amount of light which cnters the cye-
ball. The consensual light reflex is the
reaction of the right pupil to stimula-
tion of the left retina by a ray of Iight,

EXAMINATION OF THE NERVOUS SYSTEM

and vice versa. A pupil which has lost
the light reflex, but retained the reflex
of accommodation and convergence, is
known as the Argyll Roberison pupi
(see page 312). An Argyll Robertson
pupil is almost pathognomonic of syph-
tlis of the central nervous system. The
ciliospinal reflex 15 the term applied to
the dilation of the pupil when the skin
of the neck is scratched or pinched on
the same side. Disturbance of this reflex
is often one of the carliest signs of tabes,

The corneal reflex is carried out by
touching the cornea gently with a wisp
of cotton or some object that will not
damage it. This slight pressure produces
a sudden closure of the eye. The corneal
reflex is familiar to the anesthetist, who
considers its abscnce a proof of com-
plete anesthesia. In carrying out this
reflex, if there is a lesion of the trigem-
mal nerve, neither eye closes; if the
lesion is in the facial nerve, the eye on
the oppostte side will close

The biceps reflex is chicited by tap-
ping the biceps tendon, thus producing
flexion of the forearm.

The triceps reflex s produced by
striking the triceps tendon, producing
extension of the forearm

The abdominal reflex 1s obtamned by
stroking the skin of the upper part of
the abdomen paralle) to the costal bor-
der and the lower part parallel to Pou-
part’s hgament. Normally this procedure
produces contractions of the recti mus-
cles of the abdomen. Absence of ab-
dominal reflexes 1s found n discascs of
the anterior hom of the cord, such as
poliomiyelitis, involvement of the pyram-
idal tract, such as hemiplegia, and in
multiple sclerosis.

The cremasteric refles is chicited by
stroking the upper and mner aspect of
the thigh from above downward, causing
an clevation of the testicle on the same
side. It is quite acte in young children,
but in old people may be sluggish or
absent. Unilateral absence of the crem-
asteric reflex may occur in organic
hemiplegia.

Knee Kick. In most normal persons,
whan the patellar tendon is struck &
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F16, 530. Diagram of the ncrvous mechanism
involved in a normal hnee hick.

Ankle Clonus. The ankle clonus is
clicited by pressing the foot sharply
against the leg and holding 1t firmly in
this position (Fig. 529). When clonus
1s present, the foot shows a series of
rapid, rhythmical clonic movements.

An ankle clonus, like the patellar
clonus, indicates a lesion of the upper
ncuron, It is often present in tubercu-
lous disease of the spine, in tumors of

Fig. $31. Babinski reflex. (Babimby's oniginal illustration.)

EXAMINATION OF THE NERVOUS SYSTEM

the spinal cord and after cercbral
hemorrhage.

A pseudo-ankle clonus which is scen
especially in ncurasthenia may cause
confusion. However, a pseudoclonus
consists in irregular, uncven mosvements
which soon disappear, while a true
clonus consists in rhythmic regular con.
tractions which can usually be produced
at will.

Babinski Reflex. This is an extremely
important sigh and, with certain unim-
portant exceptions, ahsays indicates an
organic lesion of the pyramidal tract.
It is elicited by stroking firmly but not
roughly the outer part of the sole of the
foot with a moderately sharp instru-
ment. This procedure produces plantar
flexion of the smaller toes, but dorsal
flexion of the great toe (Figs. 531 and
532). In normal persons plantar flexion
of the great toe occurs. This sign may
be present in babics at birth, but is
never observed in normal children
after the second year. It is sometimes
present for a short time after an €pi-
leptic seizure. It has also been observed
duning insubin reactions and in hypes-
msulinism. In severe exhaustion a tem-
porary Babinski phenomenon may be
seen,

Another reflex wiuch is important as
indicating lesions n the pyramidal tract
is the Trémner or IloMmann reflex. In
clicting this reflex, the exanuner, with
one hand, supports the forearm of the
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dictation. He understands spoken words
and can write from copy.

In testing for aphasia we use the fol-
Jowing tests:

L. Ability 1o recognize the nature
and the use of objects
2. Ability to recall names of famil-
iar objects
3. Ability to understand spoken
words
4. Ability to understand printed or
written words
5. Ability to speak
6. Ability to read aloud and under-
stand words
7. Ability to write and to read
aloud what has been written
8. Ability to copy
9. Ability 10 write what is dictated

10. Ability to repeat spoken words.

Closely related to aphasia is apraxia
(a = neg. +4- zpécoar, prassein = to
do), which is the inability to perform
coordinated movements with the ex-
tremities, although these extremities
show po motor or sensory disturbances.
For instance, the patiznt with apraxia,
if given a cigarette and a match, may
put the match in his mouth and attempt
to strike the cigarette. Lesions of the
corpus callosum and of the frontal lobes
2re prone to produce apraxia.

Other disturbances in speech which
are important in diagnosis should be
mentioned.

Scanning speech is often seen in mul-
tiple scleresis. Here the iation is
slow, and the patient hesitates at the
beginning of words and then rushes on
with his sentences.

Slurring speech is seen in paresis, in
which the patient speaks in a slovenly
fashion and seems to stick, as it were, at
certain consonants.

Echolalia (5x% = echo 4o, lalia
— babble) is an interesting condition in
which the patient insoluntarily repeats
over and over words or phrases that he
has heard. ;

Another siriking speech defet is
palilclia (zédur, palin = backward +
Aahe, lalein = to babble), in which 2
patisnt repeats a great maoy times 3

EXAMINATION OF THE NERVOUS SYSTEM

word, phrase or sentence which he has
just spoken. In one instance, described
by MacDonald Critchley, a patient, ac-
companied by his wife to a moving pic-
ture theatre, was noted to be reading
the caption over and osver, His wife, be-
coming annoyed, poked him in the ribs
and said, “For God’s sake, Bob, shut
up.” The patient seplied, “I can't shut
up. I can’t shut up. I can't shut up,”
and continued to repeat this phrase until
his speech became inaudible. This pa-
tient proved to be suffering from the re-
sults of an attack of epidemic enceph-
alitis, which developed later into a typ-
ical parkinsonian syndromre. Palilalia
has been frequently described as a sequel
of epidemic encephalitis.

Disturb of Articul, Artic-
ulation is not a function of the corntex.
In disturbances of articulation a pa-
tient is pnable to speak clearly, but has
no lesion of the speech centers. Such
disturbances are seen especially in bul-
bar palsy and in pseudobulbar palsy.
The most advanced disturbance of artic-
ulation is anarthria, a condition in which
a patient is unable to say a word or
make a sound. Djsarthria is a disturb-
ance in speech, usually due to imolun-
tary tremors or to muscular motements
affecting the mechanism of articulation.
Anarthria and dysarthria may be due 1o
a lesion of the intemnal capsule, corpus
striatum bulb, or cerebelium or may be
due to discase of the affected muscles.

Stuttering and Stammering. Stutier-
ing and stammering are two of the com-
monest speech defects and are fre-
quently confused. In stuttering there
are spasmodic contractions of some of
the speech muscles interfering with ar-
ticulation; in stammering such contrac-
tions are absept. In stuttering the difi-
culty often disappears when the words
are sung.

AUTONOMIC FUNCTIONS

The autonomic systerms shows certan
changes in the course of ‘arjous dis-
eases. There are, however, certzin dis-
eases which apparently are lh:mschfs
due to disturbances of the autotomic
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330 INDEX

Anatomy, topographical, of abdomen, 247

of heart, 156
of lungs, 117
Ancmia
blood pressure in, 219
cardiac dilatation n, 191
fever in, 49
hands in, 282
pallor i, 50
pernicious, anesthesia n, 30
Jaundice in, 51
sweating in, 49
1ongue I, 79
sickle cell, leg ulcer 1n, 300
skin in, 50
systolic murmur in, 179, 191
Anesthesia, 29
areas of, 324
Ancurysm(s), 239
of aorta. See Aorta.
arteriovenous, 241
summiary, 242
of carotid artery, 84, 85
dissecting, 240
of femoral artery, 300
murmur 1, 193
of popliteal artery, 294
pulse retardation in, 197
of signs, 239, 241
of symptoms, 239, 241
Angina
Ludwig's, tongue 1, 79
pectors, 236
pain in, 24, 25
pseudo, 237
Vincent’s, 83
Angtoneurotic edema, 82, 327. Sce also
Edema.
Anisocoria, 68, 312
Ankle clonus, 318, 322
Ankylosis m arthrius, 305
Anterior axillary line, 92
Antibiotics, skin cruption due to, 53
Aorta
abdomunal, anenrysm of, 240, 261
summary, 241
aneurysm of, 239, 240
dissecting, 240
eyes in, 68
mass in, 95
Oliver's sign in, 90
pain in, 25
roentgenogram in, 245
systolsc thrill, 162

Aorta, aneurysm of, voice in, 36
coarctation of, 193, 233
blood pressure in, 220
pulsein, 197
rocntgenogram in, 245
dilatation of, retrosternal dulacss i,
169
pan from, 25
stenosis of, murmur in, 193
pulse inequality in, 197
thoracic, aneurysm of, 239
summary, 241
Aortic disease, apex displacemeat in, 157
carotid artenies in, 85
Aortic insutliciency, 185, 227
blood pressure in, 214, 217
cardiac impulse in, 157
cyanosis in, 61
Duroziez's sign 1, 193
electrocardiogram in, 243
head movements i, 64
murmur n, 180, 185, 186, 193, 228
point of maxtmum impulse in, 157
pulse n, 201, 228
retinal arterics i, 70
roentgenogram 1, 244
summary, 230
uvular pulsation in, 83
Aortic stenosis, 186, 228
electrocardiogram 1, 243
murmur m, 180, 186, 193, 228
pulse 1, 202, 229
roentgenogram 1n, 245
summary, 230
systolic thrill, 162
Aortic valve, rupture of, 186, 228
Aortitis, 187
Apex
beat of heart See Pount of mavenal
unpulse
thrust, bifid, 159
Aphasia, 37, 325
auditory, 325
motor, 37, 325
tests of, 326
visual, 308, 325
Aphonia, 37
Apical reduplication, 159
Apoplexy, 33
Appendicitis, pain in, 22, 27, 260
Apraxia, 326
Arcus senihs, 68
Aretacus the Cappadocian, 2, 33, 82
Argyll Robertson pupil, 68, 312, 320
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332 INDEX
B

Babinski reflex, 322
Back, examunation of, 96
hines and arcas over, 92
poker, 97
Balanitis, 267
Balzac, Honoré, de, 32
Bamberger's sign, 223
Bant1's disease, ascites in, 252
Birdny test, 315
Bane, 173
Barrel chest, 94
with kyphosis, 140
Bartholin's glands, cysts of, 277
palpation of, 273
Basch, Samuel von, 212
Bascedow, Karl, 199
Basedow’s discase, 199
Bayle, Gaspard Laurent, 146, 147, 148,
151, 154
Beat, heart. Sec Heart.
Bellows murmur, 181
Bell's palsy, 63, 314
Bertin, R. I. H, 182
Biceps reflex, 320
Biermer’s sign, 122
Biot, M C,, 100
Biot's respiration, 100
Bismuth line, 78
Bladder, distention, 257
pain in, 29
roentgen ray in cxamnation of, 266
Blankenhorn, M. A, 218
Blepharospasm, 313
Blindness, 311
night, 311
word, 308, 325
Blister, fever, 56, 74
Blood pressure, 212-220
auscultatory method, 213
accuracy of, 215
compared with palpatory meth-
ods, 214
changes 1n, 218
n coarctation of aorta, 220
diastolic, 214
clevation, 217. Sec also Hyperten-
sion.
low, 219
normal, 217
oscillometric method, 215
palpatory method, 212

Blood pressure, palpatory method, ac-
curacy of, 215
compared with auscultatory
method, 214
records, 218
systohc, 214
venous, veins of tongue in, 81
Blood vessel wall, palpation of, 210
Blood vessels, auscultation of, 193
Block, H., 177
Bone, maxullary, sarcoma of, 73
Paget's disease of, 96
Botallo, 189, 233
Botulism, specch in, 37
Boutllaud, J. B, 173, 174, 178, 191
Bouveret, L., 199
Bouveret’s disease, 199
Bowlegs, 295
Bowles stethoscope, 125
Bradycardia, 200
Bradypnea, 98
Brain tumor, respiration in, 99, 100
Bramwell, C, 175
Branchial cleft cysts, 87
fistula, 87
Branham, Harris H., 241
Branham’s sign, 241
Braun-Menéndez, E, 171
Breast
carcimoma of, 95
chancre of, 95
chicken, 94
funnel, 94
male, lactating, 95
tumors, 95
Breath, 81. See also Breatlung
sounds, abnormal, 131
bronchial, 129
in bronchiectasis, 140
m bronchutis, 139
bronchovesicular, 132
n emphysema, 140
1n lung collapse, 145
normal, 106, 127
mn pleunsy, 142, 143
1n pneumonia, 146
n pnecumothorax, 144
1 pulmonary fibrosis, 150
tracheal, 130
in tuberculosis, 149
veseular, 127
Breathing. Sce also Breath
amphorc, 131
asthmatic, 131
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332 INDEX
B

Babinski reflex, 322
Back, examination of, 96
lines and areas over, 92
poker, 97
Balamtis, 267
Balzac, Honoré, de, 32
Bamberger's sign, 223
Bantr’s discase, ascites 1n, 252
Birany test, 315
Barie, 173
Barrel chest, 94
with kyphosis, 140
Bartholin's glands, cysts of, 277
palpation of, 273
Basch, Samuel von, 212
Basedow, Karl, 199
Basedow's disease, 199
Bayle, Gaspard Laurent, 146, 147, 148,
151, 154
Beat, heatt. Sce Heart
Bellows murmur, 181
Bell's palsy, 63, 314
Bertin, R. J H., 182
Biceps reflex, 320
Biermer's sign, 122
Biot, M C., 100
Biot’s respiration, 100
Bismuth hine, 78
Bladder, distention, 257
pain in, 29
roentgen ray in examination of, 266
Blankenhorn, M. A, 218
Blepharospasnt, 313
Blindness, 311
night, 311
word, 308, 325
Blister, fever, 56, 74
Blood pressure, 212-220
auscultatory method, 213
accuracy of, 215
compared with palpatory meth-
ods, 214
changes in, 218
n coarctation of aorta, 220
dastolic, 214
elevation, 217. See also Hyperien-
sion.
low, 219
normal, 217
oscillometric method, 215
nalnatory method, 212

Blood pressure, palpatory method, ac:
curacy of, 215
compared with auscultatory
method, 214
records, 218
systolic, 214
venous, vens of tongue n, 81
Blood vessel wall, palpation of, 210
Blood vessels, auscultation of, 193
Block, H., 177
Bone, maxillary, sarcoma of, 73
Paget’s disease of, 96
Botallo, 189, 233
Botulism, speech in, 37
Bowllaud, J. B., 173, 174, 178, 191
Bouveret, L., 199
Bouveret's disease, 199
Bowlegs, 295
Bowles stethoscope, 125
Bradycardia, 200
Bradypnea, 98
Brain tumor, respiration in, 99, 100
Bramwel), C., 175
Branchial cleft cysts, 87
fistula, 87
Branham, Harns H., 241
Brapham's sign, 241
Braun-Menéndez, E., 171
Breast
carcinoma of, 95
chancre of, 95
chicken, 94
funnel, 94
male, lactating, 95
tumors, 95
Breath, 81. Sce also Breatlung
sounds, abnormal, 131
bronchial, 129
i bronchicetasis, 140
n bronchitss, 139
bronchovesicular, 132
in emphysema, 140
1n lung collapse, 145
normal, 106, 127
in pleunsy, 142, 143
1n preumoma, 146
mn pneumothorax, 144
in pulmonary fibrosts, 150
tracheal, 130
n tuberculosis, 149
vesicular, 127
Breathing. Sce also Breath
amphonie, 131
asthmatic, 131
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334 INDEX

Cardiac, failure, tachypnea in, 98
veins of neck in, 85
mpulse, See Point of maxinuun im-
pulse.
irregularities, 22
clectrocardiogram in, 243
mummurs, See¢ Heart murmurs.
outlines, 164
1m percussion, 162, 163
in pregnancy, 167
respiration and, 166
pulsation 1 lung retraction, 160
shadow, 165
Cardiopulmonary murmurs, 192
Cardiorespiratory murmurs, 192
Cardiospasm, 264
Cardiovascular disease, physical findings
in, 221-245
Carotid artery, ancurysm, 84, 85
thrabbing, 84
Carotid body, tumors of, 89
Carotid pulse, 84
Carotinemua, 51
Carphologia, 283
Catatonta, expression 1n, 33
Cauliflower ears, 70
Caviar lesion of tongus, 81
Cawitation 1n tuberculosis, 150
Cazenave's disease, 73
Celsus, 261
Cerebral hemorthage. Sce Hemorrhage
Cerebrum, motor and premotor areas, 318
speech areas 0, 325
Cervical nb, 90
eyes 1n, 69
Cervical vertebrae, dislocation, 89
Cervix, uter, 278
Chalazion, 66
Chancre, 269
of breast, 95
of finger, 288
hard, 269
of lip, 74, 75
of mpple, 95
of penis, 269
soft, 269
of vulva, 277
Chancroid, 269, 277
Charcot’s joint, 305
Charcot’s knee, 305
Charcot’s triad, 283
Checks, 71

Chest
msculation of, souads heard i, 126

Chest, barrel, 94

with kyphosis, 140

deformities as cause of myocardial i
sufficiency, 235

in emphysema, 140

funnel, 94

inspection of, 92-101

normal, percussion of, 112

palpation of, 101

percussion of, 102
in disease, 118

percussion outlines, 115

phthisic, 94, 150

in pneumothorax, 143

postenor aspect, percussion note of,

shape, 94
1n tuberculosss, 149
veins in mediastinal tumeor, 93
Cheyne, John, 100
Cheyne-Stokes respiration, 100, 234, 239
Chicken breast, 94
Chulls, 49
Chinhing, 111
Cholecysttss, pam in, 22
Cholecystography, 265
Chotea
gatn, 320
head movements n, 64
Hunungton's, 35
Sydenhant's, 35
Chorea, Sanct Vin, 35
Chnstian, Henty A, 223
Chrome poisomng, 74
Chvostek’s sign, 72, 314
Cirrhosis
of liver, ascites 1n, 251
edema of legs in, 293
murmur 1, 193
of lung, 150
Claw hand, 285
Clepsydra, 195
Clek, midsystolic, 175
Clitonss, elcphantiasis of, 272
hypertrophy of, 272
Clock, pulse, 196
Clonus, ankle, 318, 322
patcllar, 318, 321
Clubbing of fingers, 150, 189, 286
Clubfoot, 301
Cnidos, school of, 10
Coarctation of aorta, 193, 233 Sce also
Aorta.
Cochlear nerse, 315
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336 INDEX

Deafness, word, 308
Deficit, pulse, 208
Deformuties, developmental, of car, 70
of hands, 284
Delirium, 33, 308
cardiac, 159
tremens, 33
speech in, 37
Delirium cordis, 159, 207
Delusions, 309
Dercum’s disease, 39
Dermatographism, 57, 327
Descensus uteri, 277
D’Espine, M. A, 137
D’Espine’s sign, 137
Diabetes mellitus
alopecia in, 64
breath in, 81
gangrene of toes 1n, 303
hair in, 64
lips 1n, 82
pruritus vulvae n, 276
respiratory rate in, 99
skin in, 50
Diagnosis, instantancous, 36
physical, history of, 1
Diaphragm
movements of, 99
nerve supply, 24
pain in, 23, 24
sign, 121
Duastasis recti, 255
Duastolic pressure, absence of, 214
Digitalis posoning, pulsus alternans w,

pulsus bigenunus n, 208
Dilantin addiction, gums 1, 79
Diphtheria, odor 1n, 82

tonsils in, 82

vagimtis i, 276
Diplopia, homonymous vertical, 313
Disease

Addison’s, 53, 80

Ayerza's, 235

Banti’s, 252

Basedow's, 199

Bouveret's, 199

Bright's, 28

Buerger's, 34, 298

Cazenave's, 73

Dercum's, 39

Fredreich’s, 302

Graves', 39, 40, 50, 66, 69, 179, 191,

199, 219, 282

Disease, Hodgkin’s, 48, 87, 95
Menidre's, 315
Mikulicz's, 65
Milroy’s, 294
Paget's, 60, 96, 292, 295
Parkinson’s, 36, 62, 64, 283, 319, 320
Parry’s, 199
Pott’s, 96
Raynaud's, 288, 327
Recklinghausen’s, 57
Riggs’, 76
Roger's, 188, 233
Simmonds’, 39
Stokes-Adams, 200
Vaquez-Osler, 52, 74, 177, 219, 232,
282
Wilson’s, 68
Duscases of the Heart, 178
Dusk, choked, 70, 309
Dock, William, 171, 201
Dersalis pedss artery, palpation of, 303
Drug intoarcation, coma 1, 33
fever 1n, 49
Drumstick fingers, 286
Drumstick toes, 302
Ductus arteriosus, patent, 189, 233
Dulness, arcas of, 112
at lung apex, 113
Duodenal ulcer, pamn 1n, 27
Dupuytren’s contracture, 285
Duroziez, P, L., 193
Duroziez’s sign, 193, 228
Dwarfism, 43, 292
Dwarfs, 42
achondroplastic, 42
ateleiotic, 42
types of, 43
Dysarthria, 326
Dyspnea
1n bronchitis, 139
paroxysmal, acute, 234
in pneumonia, 145
Dystrophy, muscular, emaciation in, 40

E

Ear{s), 70
deformuty of, 70
topht of, 70
Ebers Papyrus, 2, 195
Ecchymoses, 55
Echolalia, 326
Ectropion, 67
Eczema of vulva, 273
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338 INDEX

Eyelids
abnormalities of, 312
edema of, 65
ptosis of, 65
Xanthomata of, 66

F

Face, 60
carcinoma of, 74
edema in nephntis, 65
lymphosarcoma of, 72
Facial necve, 314
paralysis of, 63
Facial paralysis, 71
eyes in, 65
Facies, 309
hepatic, 252
Hippocratic, 62
leonine, 62
Fahr, George, 130
Fallot, tetralogy of, 189, 232, 245
Family history, 15
Fat, 37, 38
Fat atrophy, 38
Feet, 301-304
arthntis of, 306
Charcot’s joint, 305
in Friedreich’s disease, 302
osteomyehtis, of, 303
Femoral artery, aneurysm of, 300
Femur, sarcoma of, 300
Fetal rhythm, 174
Fetor hepaticus, 81
Fever, 46
blister, 56, 74
causcs of, 47
continuous, $6
cusis, 46
curve, 47
cffect on pulse rale, 199
intermuttent, 46
in malania, 46
lysis, 46
Pel-Ebstein, 48
psychogenic, 49
relapsing, 47, 48
remittent, 46
respiratory rate in, 99, 100
rheumatic. See Rheumatic Jever.
Fibrillary twitchings, 318
Fibnllation, auricular. Sce Awuricular
fibrillation.
Fibroma of gums, 72

Fibrosis, pulmonary, physical findings,
150

Filana sanguinis hominis, 267
Fingers, 286-289
anomalies of, developmental, 289
chancres of, 288
clubbed, 286
clubbing of, 89
in bronchiectasis, 139
in congenital heart disease, 232, 286
in Jung abscess, 152
in pulmonary fibrosis, 151
in tetralogy of Fallot, 189
in tuberculoss, 150, 286
drumstick, 286
fusion of, 289
Hippocratic, 286
osteoma of, 288
supernumerary, 289
tumors of, 288
Fmgemails, 288, 289
n endocarditis, 231
sphinter hemorrhage, 289
Fishberg, 122
Fistula, arteriovenous, 241
branchaal, 87
Flatfoot, 302
Flea-bite discase, 54
Flight of 1deas, 309
Flint, Austin, 6, 102, 130, 186
Flint murmur, 186, 228, 230
production of, 186
Floyer, Sir John, 196
Fluid wave, 261
examunatton for, 261
Fluorosis, 77
Flush, hectic, 61
Flutter, auricular, 86
Foot. See Feet
Ford stethoscope, 125
Forehead, gumma of, 60
lipoma of, 60
Fournet, 148, 154
Frénussement catawre, 161
Fremutus

1n ppeumonia, 146
rhonchal, in asthma, 141
in bronchitis, 139
tachle, 102
vocal, 101
in bronchiectasts, 140
in emphysema, 140
in lung collapse, 145
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340 INDEX

Graves' disease, temperature chart, 49
throbbing carotids n, 84
thyroid gland in, 86
underweight n, 39

G, sardonic, 63

Grocceo, Pierro, 121

Grocco's sign, 121
in pleurisy, 142

Grooves, Harnison's, 94

Gumma of forehead, 60

Gummata of legs, 296

Gums, 76

hyperplasia of, 78

Gwyn, Norman B., 193

H

Habit spasms, 34, 64
Habits, patieat’s, 14
Hair, 64
Hales, Stephen, 212
Halitosis, 82
Hallucinations, 309
Hallux valgus, 302
Hamman's sign, 141, 192
Hammer, Adam, 237
Hand(s), 281-286
absence of, congenutal, 289
in acromegaly, 281
anomalies of, developmental, 289
arthritis of, 287, 306
claw, 285
color of, 282
deformitics of, 284
movements of, 282
obstetrical position, 283
n pituitary msufticiency, 281
shape, 281
size, 281
spade, 281
temperature of, 282
in tetanic convulsion, 283
in tetany, 283
tumors of, 288
Harelip, 74
Harnson's grooves, 94
Harvey, William, 2, 21, 24, 156, 171
Haygarth's nodositics, 287, 304
Head, 59
examnation of, 59-90
movements, 64
in Paget’s discase, 60
pan in, 22
steeple, 59

Head, Henry, 22, 325
Head's arcas, 22
Headache, 14, 22
indurative, 89
Hearng, impairment of, 315
test for, 71, 315
Heart
anatomiy of, topographical, 156
apex of, displacement, 157

atrophy of, effect on cardiac dulness,

168
auscultation of, 171-193
beat, apex, 156
diastohc, 158
dropped, 159, 205
electrocardrogram and, 243
block, 208
bradycardia in, 200
couphing of beats, 209
electrocardiogran 1n, 243
jugular wave in, 208
partial, pulsus bigenunus i, 208
disease, congemtal, 231
acyanotic group, 232
cyanosis i, 52, 60, 61
cyanotic group, 232
Hippocratic fingers 1n, 286
murmurs of, 188, 189
roenigenogram m, 245
toes n, 302
posture in, 34
valvular, chronie, 225
electrocardiogram in, 243
dulness. See Cardiac dulness
effect on percusston note, 115
enlargement of, 168

fatlure, congestive, 234, Sce also Car-

diac falure
fatty, 239
friction sounds, 177
inspection of, 156
movements duning systole, 157
murmurs, 178, 192
character, 180
Flint, 186, 228, 230
functional, 190
extracardiac, 192
intracardiac, 190
Graham Stecll, 188, 227, 229, 230
machinery, 189, 233
organic, mechanism of production,
178
production of, 178
Roger's, 233
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342 INDEX

Humming-top murmur, 193, 240
Hunter, John, 24, 40, 237, 269
Hunterian sore, 269
Huntington’s chorea, Sec Chorea.
Hutchinson, Sir Jonathan, 77
Hutchinson’s teeth, 77
Hutchinson’s triad, 77
Hydrarthrosis, internmttent, 307
Hydrocele, 268
Hydrocephalus, 59
Hydropneumothorax, 144
lung-fistula sound, 136
rales in, 135
Hydrothorax, 143
Hyperacusis Willisii, 71
Hypcresthesia, 324
Hypernephroma of kidney, 256, 300
Hyperpiesia, 217
Hyperresonance, 118 See also Percuis-
sion note, hvperresonant.
Hypertension, 217
arterial, electrocardiogram in, 243
exophthalmos 1n, 66
gallop rhythm in, 175
conjunctival hemorrhages n, 68
essential, 217
mn hyperthyroidism, 219
paroxysmal, 219
veatricular enlargement in, 168
Hypertherma, habitual, 49
Hyperthyroidism, See Graves” discase
Hypochondrium
left, enlargement of, 255
palpation of, 262
nght, enlargement of, 255
palpation of, 262
spasm of, 260
Hypoglossal nerve, 317
Hypopituitarism
legs 1n, 293
obesity m, 250
Hypotension, 219
Hypothyrodism
hypotension in, 220
psyche n, 32
Hysteria, ancsthesia in, 30, 324
corneal reflex in, 70

1

Ichthyosis, 50
Icterus. See Jaundice.
Ideas, Bight of, 309

Illness, present, 11
effects of, 12
progress of, [2
relation of, to physioclogical func-
tions, 12
Illusions, 309
Impairment of hearing, 315
Impotence, 327
Infantlism, 266, 271
genitalia in, 266, 271
voice in, 36
Infarction of lung, physical findings, 152
roentgen ray m diagnosis of, 155
Infrascapular arcas, 92
Inguinal region, enlargements in, 257,
243, 300
Inspection, 1
of abdomien, 248
n ancurysms, 239
1n aortic insufficiency, 227
in aortic stenosss, 228
in asthma, 141
w bronchiectasis, 139
1n bronchutis, 139
of carotid pulse, 84
of chest, 92
1n emphysema, 140
general, 31-57
of heart, 156
in lung collapse, 145
in mutral msufficiency, 226
in mutral stenoss, 226
of neck, 83
m pencarditis, 222, 224
in pleurisy, 142, 143
in pneumoma, 145
in pneumothorax, {44
positton in, 31
1 pulmonary fibrosis, 150
of rectum, 279
m trscuspd insufficiency, 229
n tuberculosts, 148, 149
Intention tremor, 283, 319
Interscapular arcas, 92
Interstittal emphysema, 141
Interventricular defect, 188
Interventricular septum, perforation of,

I cnigen ray
of, 265

Intracardiac functional murmurs, 190

Inventum Novum, 3

Iritis, conjunctivae 1n, 68
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344 INDEN

Lintis plastica, 264
Lip(s), 74
chancre of, 74
cyanosts, 74
epitheliona of, 76
Lipoma, 38
of forehead, 60
of leg, 300
of neck, 89
symmetrical,
lymph glands 1, 89
Litten, M., 99
Latten's sign, 99
in pleurisy, 143
1 pulmonary fibrosis, 150
in tuberculosts, 149
Laver
cirthosis of. See Currhosis.
disease, parenchymal, breath odor w,
81
enlargement due to cardiac faslure,
234, 262
flatness, 115
hemangioma of, 254
pain 1n, 28
palpation of, 258
roentgen ray in exarmmnation of, 264
in tricuspid insufficiency, 229
tumor, 255
Logue, R. B,, 241
Lordosis, 97
Ludwig, Carl, 196
Ludwig’s angina, tongue 1, 79
Lumbar region, enlargements in, 256
left, palpation of, 263
right, palpation of, 262
Lung(s)
abscess, breath 1, 82
physical findings, 151, 154
roentgen ray m diagnosts of, 155
apex, dulness at, 114
auscultation of, 124-138
base, phonogram at, 115
carcinoma of, physical findings, 151,
153

L ttiple, 38

F

roentgen ray wn diagnosis of, 155
cirrhosis of, 150
collapse of, masstve, ellect on cardiac
dulness, 167
physical findings, 145
diseases of, physical findings 1, 139~
155
dulness, 120
areas of, 112

Lung(s), edema of, physical findings,
152, 154
expansion, 117
infarction of, physical findings, 152,
154
roentgen ray in diagnosss of, 155
iobes of, topography, 117
note, 103
pain in, 22
resonance, limuts of, 116
retraction of, cardiac pulsation wn, 160
sounds, 105, 106
topography of, 117, 118
Lung-fistula sound, 136
Lupus erythenatosus, 73
Lupus vulgaas, ears in, 70
Lymph glands
axillary, enlargemient of, 95
cemvical, in feokemia, 88, 89
tubercuiosis of, 87
inguinal, enlargement of, 300
Lymph nodes, cervical, enlargement of,
87

mgunal, tuberculosis of, 300
palpation of, 83
Lymphademtis, inguinal, 269
tuberculous, lymph nodes in, 87
Lymphosarcoma of face, 72
Lysis, temperature falling by, 46

M

MacCallum, Wilham G, 202
Machinery murmur, 189, 233
Machnow, 41
Mackenzie, Str James, 25, 159, 196, 197,
198, 203, 204, 205, 206, 221, 238
Magendie, Frangors, 171
AMal perforant, 303, 327
Malaria, fever in, 46
spleen m, 262
tertian, temperature chart, 46
Malta fever, 47
Mamaullacy baes, 92
Mandsbular nerve, 313
Manget, 147
Mama, danaing, 35
Marey, Eticnne fules, 196
Margolies, A, 175
Marie, Picrre, 62, 325
Marting, Paul, 105
Mask, Parkinsontan, 62
Mastod tenderness, 70
Maxulary bone, sarcoma af, 73
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346 INDEX

Myocardial triad, 239
Myocarditis, 238
electrocardiogram 1, 243
Myocardosis, 239
Myo-edema, 107
Myxedema
appearance in, 32
hawr i, 64
hands 10, 282
psyche in, 32
skin in, 50
tongue in, 79

N

Nails. Sce Fingernais.
Nasal septum, perforation of, 74
Neck, 83
anatomuc structures of, 83
examination of, 83-90
lipoma of, 89
palpation of, 84
phenomenon, Brudzinski’s, 323
rigidity, 90
swellings, 87
Nephritis
acute, pain in, 28
ascites n, 252
chronsc, exophthalmos n, 67
gallop rhythm n, 175
hypertension 1, 218
pericarditts and, 222
respiration in, 98, 100
retinal hemorrhages i, 310
urea frost n, 56
ventricular enlargement 1, 168
edema in, 65
of arm 1n, 281
Nephrosts, ascites in, 252
Nerve(s)
cranial. See Cranial nerves
supply of diaphragm, 24
to eycball muscles, 312
Nervous system, autonomic, 326
cxarnation of, 308-327
Nettle rash, 57
Neuvralgia, ntercostal, pan i, 27
trifacial, pain in, 22, 313
Neuntis
intercostal, pain in, 28
pain in, 22
peripheral, gait in, 36, 319
<ciatic, pain in, 29

Neurons, motor, 317
Nevi, spider, 56
Night blindness, 308
Nipple, Paget's disease of, 95
retraction of, 95
supernumerary, 93
Nodes, Heberden's, 287, 305
Osler’s, 231, 288
Parrot's, 60
Nodosities, Haygarth’s, 287, 304
Nodules, rheumatic, 289
Noises, 104
Norris, G. W, 112
Nose, 72
saddle, 73
tumors of, 73
Noscbleed, 74
Nostrils, mspection of, 74
Nutrition, 37
Nyctalopia, 308
Nystagmus, 69, 315
miners' 69
vertical, 69

(o]

Qbesity, 37, 249
1 hypopituitarism, 250
pitmtary, abdomen i, 249
O'Brien, 40
Obstetrical position of hand, 283

Qcclusion, coronary. Sce Coronary

clusion.
Oculomotor nerve, 312
Odors, 81

in pemphigus, 57
Olfactory nerve, 309
Oliver, W. 8., 90
Oliver's sigh, 90
Ophthalnua, gonorrheal, 68
Ophthalmuc nerve, 313
Opisthotonos, 34
Oppenhetm’s sign, 323
Oppenheimer, E. T, 175
Optic atrophy, 70, 309
Optic nerve, 309
Optic pathuay, 310
Orchutis, 270
Oruas, 0., 171
Orthopercusston, 164
Orthopnea, 234
Orthotonos, 34

e mee
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348 INDEX

Paralysis
abductor, 316
adductor, 316
agitans. Sce Parkinson's discase.
of auricle, 207
facial, 63, 71
facial nerve. See Facial nerve.
laryngeal, voice in, 36
pseudobulbar, speech in, 37
radial, wrist drop in, 283
supranuclear, 314
vagus, tachycard:a in, 199
Paraphimoss, 267
Paraplegia, 318
spastic, gait in, 319
Paresis, anisocora in, 68
speech n, 37, 326
Paresthesia, 324
Parkinsonian mask, 62
Parkinson's disease, 36
facial expresston in, 62
gait m, 36, 320
hand movements 1n, 283
head movements in, 64
tremors in, 319
Parotid gland, tumor of, 72
Parotitis, epidemic, pain m, 22
unilateral, 72
Parrot’s nodes, 60
Parry, Caleb Hilliard, 199
Parry's discase, 199
Patellar clonus, 318, 321
Patent ductus arteriosus, 189, 233
Patient, position of, for percussion of
chest, 112
Paul of Aegina, 195
Pectoriloquy, 136
Pediculosis capitis, 64
lymph glands in, 89
Pel-Ebstein fever, 48
Pellagra, 282
tongue in, 79
Pelvis, frozen, 279
plaster-of-Pars, 279
Pemphigus, 57
Penis, carcinoma of, 270
chancre of, 269
elephantasis of, 267
herpes of, 268
Peptic ulcer, pan in, 27
Percussion, 1,2, 5
of abdomen, 263
in aneurysm, 240
in aortic insuflicicncy, 228

Percussion, in aortic stenosis, 228
in asthma, 141
auscultatory, 111
of cardiac outline, 162, 163
of chest, 102, 112
in discase, 118
of heart, 162, 166
method, 163
limuts of, 108
medzate, 4, 106
method, 107
in mutral insufficicncy, 226
in mutral stenosis, 226
note, amphoric resonance, 111
in bronchiectasis, 140
in bronchitis, 139
cracked-pot resonance, 111
dull, 110, 120
cffect of heart on, 115
in emphysema, 140, 141
flatness, 120
hyperresonant, 118
in lung abscess, 151
in lung collapse, 145
n lung edema, 152
nomenclature of, 105
pitch of, 114
n pleunisy, 142, 144
in pneumonia, 146
in pneumothorax, 144
n pulmonary fibrosis, 151
qualities, 109
resonant, 105, 109
shiftung dulness m abdomen, 263
m pleural cavity, 120
n tuberculosis, 148
tympanitic, 110
outhnes of chest, 115
palpatory, 112
in pencarditts, 222, 223, 224
physics of, 106
resistance to, 112
signs, special, 122
sounds. See Percussion note.
tactile sensation, 112
threshold, 164
in tnicuspid insufliciency, 230
1 tuberculoss, 148, 149, 150
Perforation of nasal septum, 74
Pericardal cfTusion Sce Pericarditis with
eflusion.
Pericardsal friction rub, 161, 178 Scc
also Friction rub.
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350 INDEX

Pneumohydrothorax, Hippocratic suc-
cussion in, 136
Pneumonia, chronic, 150
cyanosis in, 51, 145
interstitial, 150
lobar, breathing 1, 98, 129, 146
cyanosis in, 145
heart sounds in, 177
painn, 22
percussion note in, 118
physical findings, 145, 153
rales in, 133
respiratory movements in, 99
roentgen ray in diagnosis of, 154
tubercular, lobar, 147
Pneumothorax
coin sign in, 138
effect on cardiac dulness, 167
percussion note in, 118
physical findings, 144, 153
respiratory movements in, 99
roeatgen ray in diagnosis of, 154
vocal fremitus in, 102
Point of maximal impulse, 156
amplitude of, 158
character, 157
force of, 158
negative, 158
Pointing test, 315
Poker back, 97
Poker spine, 97
Poliomyelitis, emaciation from, 40
muscle atrophy 1n, 90
neck in, 90
scoliosis from, 96
Polycythemia
in congenital heart discase, 232
hands i, 282
nosebleed 1n, 74
in tetralogy of Fallot, 189
vera, blood pressure e, 219
cyanosis m, 52, 74
heart sound in, 177
skin 1, S0
Polyps, cervical, 278
rectal, 280
Popliteal artery, embolism of, 297
Posterior axillary Line, 92
Posture, 33
in Buerger's disease, 34
Potain, C., 174, 175, 178, 190, 192, 213
Pottenger, F. M., 112, 128, 148
Pott’s discase, 96

Power, loss of, 318
Praxagoras of Cos, 195
Precordium, 160
Pregnancy, cardiac outhines 1, 167
stnae of, 248
Premotor areas of cercbrum, 318
Pressure, blood. Sce Blood.
Presystolic murmur, 190
Presystolic thnll, 161, 226
Procidentia uteri, 278
Progeria, 44
Prolapse of uterus, 277
Prostate, palpation of, 279
Pruritus vulvae, 273
Pseudoclonus, 322
Pseudocyesis, abdomen in, 254
Pscudopregnancy, abdomen in, 254
Psyche, 32, 308
Psychic states, psyche in, 32
Ptosis, of eyelids, 65, 312
Pubic region, enlargements m, 256
palpation of, 263
Pulmonary discase, roentgen ray mn
diagnosis of, 154
Pulmonary embolism, 152
Pulmonary insufficiency, 188, 229
summary, 230
Pulmonary stenosis, 187, 229
congenital, 188
clectrocardiogram in, 243
murmur 1, 187
roentgenogram 1, 245
summary, 230
systolic thnll, 162
Pulmonary tubcrculoss. Sce Tubereu-
losis.
Pulsation, cardiac, 1n lung retraction, 160
Pulse, 195-211
anacrotic, 202, 203
n aneurysm, 240
n aortic wsulficiency, 200, 201, 228
in aortic stenosts, 200, 202, 229
capdlary, 210
carotid, 84
charactenstics of, 198
clock, 196
collapsing, 201, 228
Corngan, 201, 228
deficit, 208
dicrotic, 203
force of, 198
hard, 210, 259
incquality of, 197
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352 INDEX

Reflex(es), ciliospinal, 320
contralateral, 323
corneal, 69, 320
cremasteric, 320
Hoffmann, 322
lesions affecting, 323
light, 320
pupiliary, 320
triceps, 320
Trémner, 322

Reid, W. D., 182

Relapsing fever, 48

Renal colic, pain n, 28

Resonance, 103
amphoric, 111
cracked-pot, 111

in tuberculosss, 148
impaired, 120
lung, limits of, 116
Skodaic, 120
in pleurisy, 142
in pneumonia, 146
vesicufar, 118
vocal, 136
dimimshed, 137
in pleurisy, 143
1n pneumonia, 146

Resonatars, 105

Respiration, 98
abdomunal, 98
Biot’s, 100
cardiac outhnes and, 166
Cheyne-Stokes, 100, 234
cog-wheel, 132
costal, 98
daphragmatic, 98
effect on heart murmurs, 181
in emphysema, 140
thoracic, 98

Respiratory movements, amplitude of, 99

in bronchiectasis, 139

in pneumonia, 145
Respiratory rate, 98

1n bronchitis, 139

in pleurisy, 142
Retina, 70

hemorrhages in, 70, 231, 310

Retraction, systolic, 158
Retropharyngeal abscess, 83
Retrosternal dulness

n dilatation of sorta, 170

increased, 169

mediastinal tumor and, 169
Rhbagades, 75

Rheumatic fever, 304
odor in, 82
pericarditis and, 221
wrists in, 289
Rhinophyma, 73
Rhonchi, 132
in bronchiectasis, 140
in tuberculosis, 150
Rhythm
fetal, 174
gallop. Sce Gallop.
of heart, 173
of heart sounds, 172
pendular, 174
of pulse, 204
tic-tac, 174
Rubs, cervical. See Cervical Rib.
Riboflavin deficiency, mouth in, 76
Richets, 295
chest in, 94
dwarfism in, 43
legs in, 295
rosary of, 94
shull wn, 60
Riesman, David, 173
Ruggs’ discase, 76
Rung, Kayser-Fleischer, 68
Ringwornt of vulva, 273
Rinne’s test, 315
Rusus sardomicus, 63
Riva-Rocci, Scipione, 213
Rivens, Lazarus, 253
Roentgen ray i diagnosss, of cardiac
discase, 244
of diseascs of abdomen, 263
of pulmonary discase, 154
Roger, Henr, 188
Roger's disease, 188, 233
Roger's nturmur, 233
Romberg's sign, 36, 319
Rosary, richety, 94
Rose spots, 1n typhod fever, 53
Rotch, 168
Rotch's sign, 168, 169 222
Rufus of Ephesus, 9, 195, 204

S

Suber shun, 295

Sabot hcart, 245

Saddie nose, 73

St. Vitus® dance, 35
Sanctonus, 196

Sandsfort, Eduard, 231, 232
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354 INDEX

Sound(s), coin, 137
dispersion of, 106
fallmg-drop, 136
friction. See Heart.
heart. Sce Heart.
lung, 105, 106
lung-fistula, 136
marginal, 134
percussion. Sce Percussion note.
physics of, 102
transnussion of, 105
vocal, phonogram of, 102
voice, 102
waves, 107

Spade hand, 281

Spasms, habit, 34, 64

Speech, 36, 325
areas in cerebrum, 325
centers, 325
scanning, 37, 326
slurring, 326

Sphygmomanometer of von Basch, 212
of Potam, 213
of Riva-Rocet, 213
Tycos, 216

Spider nevi, 56

Spinal accessary negve, 317

Spine
deformities of, 96
movements of, 97
poker, 97
spondylitis of, 96, 97
tuberculosis of, 96

Sputzenstoss, 158

Spleen
n endocarditis, 231

Stature, 40
Steell, Graham, 188
Steeple head, 59
Sieppage gan, 319
Steno, Nicolas, 232
Stenosis, aortic. Sce Aorta, coarctation
of, and Aortic stenosis.
mtral, Sce Mitral stenosis.
pulmonary. Sce Pulmonary stenosis.
tricuspid. Sce Tricuspid stenosis.
Stercognosis, 324
Sternaf hnes, 92
Stethoscope, 4, 124
binauraf, 125
Bowles, 125
Ford, 125
Lacnnec’s, 4
monaural, 124
Piorry's, 4
Stokes, William, 178, 181, 199
Stokes, collar, 52
Stokes-Adams disease, 200
Stomach
carcinoma of, 255
leather bottle, 264
outlning of, by percussion, 111
roeatgen ray in exanunation of, 264
Strawberry tongue, 79
Stupor, 308
Stuttering, 326
Sty, 66
Subsultus tendium, 283
Succussion, Hippocratie, 2, 135
m pneumothorax, 144
Sudamuna, 56
Sunburn, S0
Si ke, 49

cnlargement, diagnostic | fure,
263
n nuliary tuberculosis, 147
pain in, 28
palpation of, 259, 262
roentgen ray i examination of, 265
Splinter hemorrhage, 231, 289
Spondylitis of spine, 96, 97
Spoon nasls, 289
Sporoirichosis, 290
Spotted fever, 55
Sprue, toague in, 79
Sputum
in bronchicctasis, 139
w pneumonia, 145
Stammenng, 326
Stagvation, breath in, 81
fever in, 49

Sweating, 49
unilateral, 327
Sydenham, Thomas, 35, 306
Sydenham’s chorea. Sce Chorea
Syndrome
Brown-Séquard's, 324
Frehlich's, 38
Homer's, 67,327
Korsakoff's, 33
Syphihs
congemtaf, forchead i, 60
teeth in, 77
hair 1a, 64
nose in, 73
palate in, 82
secondary, mucous patches in, 82, 277
tecth in, 77
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356 INDEX

Tongue, veins of, indicating venous pres-

sure, 81
Tonsilltis, follicular, acute, 82
Tonsils, 32
Tonus, 317
Tooth. See Teeth.
Topht of car, 70
Torso, pam in, 24
Torticollis, 89, 396
Touch, test for, 324
Tower shull, 59
Tracheal tug, 90
Trapezius muscle, atrophy of, 90
Traube, Ludwig, 45, 115, 202, 236
Traube's double sound, 193
semulunar space, 115
Tremor, 318
ntention, 283, 319
Treponema pallidum, 239
Triad, Charcor’s, 283
Hutchinson’s, 77
Merseburger, 199
Trangle, Rauchfuss’, 121
Triceps, reflex, 320
Trichinosis, eyelid edema in, 63
sphnter hemorrhages in, 289
Trichomonas vaginalis, 276
Trichophytosis, 273
Trichterbrust, 94
Tricuspid tsulficiency, 188, 229
relative, 190
summary, 230
venous pulse in, 86
Tricuspid stenosis, 188, 230
sumniary, 230
Trfacial neuralgea, 22
Tngenunal perve, 313
Trgger zones, 22
Trochlear nerve, 313
Tromner, E., 323
Tromner reflex, 322
Trophic changes, 327
Trousseau’s sign, 283
Tubercles, miliary, 147
Tuberculosis
of cervical sertebrac, 89
cyes in, 68
fibroid, 150
of hip, 97
of lymph glands, 87
of lymph nodes, 300

mihary, acute, physical findings n, 147

of peritoncum, asciles in, 252

Tuberculosis, pulmonary, acute, 147
advanced, 150
With cavitation, 153
chest shape in, 94
chronic, physical findings, 148,
rocnlgen ray in diagnosis of,
emaciation m, 39
first stage, 148
{lushing of cheek in, 61
minimal, 148
moderately advanced, 149
rales 1, 133
respiratory movements in, 99
respiratory rate i, 99
sccond stage, 149
third stage, 150
shin in, 50, 93
of spine, 106
sweating n, 49
Tularenua, lymph glands in, 95
Tumor(s)
of bladder, 257
of breast, 95
of carotid body, 89
fatty, 38
of fingers, 288
of hands, 288
of humerus, 292
of hidney, 262
of legs, 300
of liver, 255
malignant, fever in, 49
mediastinal, edema of arm mn, 281
retrosternal dulness and, 169
vens in, 93
of nose, 73
of ovanies, ascites with, 252
of parotd gland, 72
pulse retardation in, 197
of tongue, 79
Tumng fork vibrations, 104
Turban, 121
Turmschadel, 59
Twitchings, fibrillary, 318
Tycos, sphygmomanometer, 216
tecord of, 216
Tympanites, 253
Tympantic note, 104
Tympany, 104
Typhoud fever
abdonunal wall in, 260
fever in, 49
fingemails in, 289
. e
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356 INDEX

Tongue, veins of, indicating venous pres-
sure, 81
Tonsillitis, follicular, acute, 82
Tonsils, 32
Tonus, 317
Tooth, Sce Teeth.
Tophi of car, 70
Torso, pain 1n, 24
Torticollis, 89, 396
Touch, test for, 324
Tower skull, 59
Tracheal tug, 90
Trapezius muscle, atrophy of, 90
Traube, Ludwig, 45, 115, 202, 236
Traube’s double sound, 193
semlunar space, 115
Tremor, 318
intention, 283, 319
Treponema pallidum, 239
Triad, Charcot's, 283
Hutchinson's, 77
Merseburger, 199
Triangle, Rauchfuss’, 121
Triceps, reflex, 320
Trichinosis, eyelid edema 1n, 65
splinter hemorrhages in, 289
Trichomonas vaginalis, 276
Trichophytosts, 273
Trichterbrust, 94
Tricuspid sufficiency, 188, 229
relative, 190
summary, 230
venous pulse i, 86
Tricuspid stenosis, 188, 230
summary, 230
Trfacial ncuralgua, 22
Trngeminal nerve, 313
Trigger zones, 22
Trochlear nerve, 313
Tromner, E., 323
Tromner reflex, 322
Trophic changes, 327
Trousseau's sign, 283
Tubercles, miliary, 147
Tuberculosis
of cervical vestebrae, 89
eyes in, 68
fibroud, 150
of hip, 97
of lymph glands, 87
of lymph nodes, 300
nuliary, acute, physical findings in, 147
of pertoncum, ascites in, 252
pulmonary, 146

Tuberculosis, pulmonary, acute, 147
advanced, 150
with cawitation, 153
chest shape in, 94
chronic, physical findings, 148, 153
roentgen ray in diagnosis of, 154
emaciation in, 39
first stage, 148
flushing of cheek in, 61
minimal, 148
moderately advanced, 149
rales in, 133
respiratory movements in, 99
respiratory rate in, 99
sccond stage, 149
third stage, 150
skin in, 50, 93
of spine, 106
sweating in, 49
Tularenua, lymph glands in, 95
Tumor(s)
of bladder, 257
of breast, 95
of carotid body, 89
fatty, 38
of fingers, 288
of hands, 288
of humerus, 292
of hidney, 262
of legs, 300
of hiver, 255
malignant, fever in, 49
mediastinal, edema of arm in, 281
retrosternal dulness and, 169
veins m, 93
of nose, 73
of ovarics, ascites with, 252
of parotid gland, 72
pulsc retardation 1n, 197
of tongue, 79
Tuning fork vibrations, 104
Turban, 121
Turmschadel, 59
Twauchings, fibrillary, 318
Tycos, sphygmomanomcter, 216
record of, 216
Tympanites, 253
Tympanutic note, 104
Tympany, 104
Typhoid fever
abdonuinal wall an, 260
fever i, 49
fingernails in, 289
hair in, 63






358 INDEX

Wave(s), fluid, 261

sound, 106

vibration, 104
Weber’s test, 315
White, Paul D, 191, 226, 236
‘Whooping cough, conjunctival hemor-

rhage in, 68
ulcers of tongue in, 81

Willis, Thomas, 71, 81
Wilson’s discase, 68, 318
Wintrich'’s change of tone, 122
Witch's marks, 57
Wolferth, Ch. C,, 175
Wood, F. C., 158
Word blindness, 308, 325
Word deafness, 308

Wrist(s), 289

drop, 283

rheumatic nodules on, 289
Wryneck, 89
Wuchereria bancrofti, 267, 294
Wyckoff, I., 190

X

Xanthomata, 66

diabeticorum, 51
Xanthomatosis diabeticorum, 51
Xanthosis, 50

hands in, 282
X-ray. Sce Roentgen ray.






