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ON THE ART OF PERCUSSION,

3. Tl_le application is much less painful for the examiner and
the pat;ant t!mn any other mode of percussion. A very slight
If;t:;eﬂ will suthice to produce tones necessary for an exact dﬁgi

4. Tt at once enables those to percuss, who, from peculiar for-
mation ctf the fingers, want of opportunity, time, practice, &e.,
are deficient in the necessary dexterity.

5. It enables the examiner to draw conclusions, under ecir-

cumstances, and from percussing certain portions of the surface,
where, by other modes of percussion, no result can be drawn
from difference in tone.
_ Dr Winterich, however, remarks that the feeling of resistance
13 distinguished less clearly with the hammer; but he considers
this in every way secondary to the production of a clear tone.
When M. Piorry saw the instrument which I brought with me
to Paris in the spring of 1841, he made the same objection to it.
I can however state, that after using the hammer some time, the
feeling of resistance is very little affected by it, and that we be-
come as conscious of the different densities of the organs by
means of this hammer, as by means of the fingers.

With respect to the tone, every one who has used it can fully
concur in Dr Winterich’'s eommendations. I showed it to M.
Louis of Parig, and Professor Williams of London, who both
detected at once the superior tone that could be produced with it.
In Edinburgh it is now commonly used by several practitioners,
and Drs Henderson and Spittal employ it eontinually in the wards
placed under their charge in the Royal Infirmary of that city.

The pleximeter recommended by Dr Winterich is cireular like
Piorry’s, but somewhat smaller. 1 have found an oval one most
convenient. These are sold in most of the instrument-makers’
shops in Paris. T have caused the size to be reduced in such a
manner that the length is two inches and breadth one inch.
This pleximeter may be applied with great precision to every
part of the chest, even in emaciated subjects. It may be made
of ivory, wood, or metal. An inch-and-a-half scale drawn upon
the surface, will be found useful in measuring the exact extent
of the dullness, and determining the differences which may oceur
in it from day to day.

By means of the instruments now described, every student
acquainted with the relative situations of the different thoracic
and abdominal organs, is himself enabled, without other prelimi-
nary education, to detect the different degrees of sonoriety they
possess in a state of health and disease. I may say that by
means of these instruments, after one hour’s practice on a
dead body, he is placed on a par (as regards the art of percus-
sion) with the generality of experienced practitioners in this
country; and several of my pupils, after one month’s employ-
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ment of them, are enabled to mark out accumiie]:,r on the sur-
face of the body, the size and form of the heart, liver, spleen, &e.
I make this statement merely to convinee the profession that the
difficulty experienced by every one at first in employing the
fingers, is completely removed by using the pleximeter and ham-
mer now recommended. :

Of the different Sounds produced by P_ﬁrci.ﬁs?wn.——The_ sounds
produced by percussion arise from the vibrations occasioned in
the solid textures of the organ percussed. The different density
and elasticity of these textures will, of course, more or less modify
the number and continuance of the vibrations, and give rise to
different sounds.

M. Piorry considers that nine elementary sounds are thus
formed, which he has designated, from the organ or part which
originates them,  femoral, jecoral, cardial, pulmonal, intestinal,
stomacal, osteal, humorique, and hydatique.” 1 consider that all
these sounds may be reduced to three elementary ones; that, in
point of fact, there are only three tones oceasioned by percussion,
and that all the others are intermediary. These three tones are
respectively dependent, 1st, On the organ containing air; 24, On its
containing fluid; and, 3, On its being formed of a dense uniform
parenchymatous tisssue throughout. These tones, therefore, may
be termed the Zympanitic, the hwmoral, and the parenchymatous.
Percussion over the stomach gives the best example of the first
kind of sound; over the distended bladder, of the second; and
over the liver, of the third. The terms jecoral, cardial, pulmonal,
intestinal, and stomacal, however, may be used to express those
modifications of sound produced in percussing respectively the
liver, heart, lungs, intestines, and stomach.

No description will suffice to convey proper ideas of the various
modifications of tone occasioned by percussing over the different
thoracie and abdominal viscera. To become aequainted with
these, it is absolutely necessary to apply the pleximeter to the
body, and then half an hour’s practice with this instrument and
the hammer will be sufficient to render any one conversant with
those which may be heard in a normal state.

It must be remembered, however, that the tones even then
may vary according to circumstances. Thus, immediately after
a deep inspiration, the pulmonal sound will be rendered more
tympanitie, and, after expiration, more parenchymatous. In the
same manner, the stomach and intestines may give out different
sounds according as they are more or less full of contents. In
the left or right iliac fossa a clear tympanitic sound will be heard
when the intestine below is empty, and a dull parenchymatous
sound when it is full of feces.

o ;nitlggiﬂﬂf :hg different modifications of sound, which various
produce 1 a state of health, readily leads to the
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comprehension of the sounds which may be elicited in a morbid
state. Thus, the lungs may oceasion a dull or parenchymatous
sound, from solidification, the result of pneumonia or tubercular
deposition, or on the other hand, become more tympanitie, from
the presence of emphysema. The abdomen may give outa paren-
chymatous sound, from enlargement of the uterus, or an ovarian
tumour ; or a humoral sound, from the effusion of fluid in the
cavity of the peritoneum.

Of the Sense of Resistance produced by Percussion.—By the sense
of resistance, is understood the peculiar sensation resulting from
those impressions which are communicated to the fingers on strik-
ing hard, soft, or elastic bodies. It is of the greatest service in
determining the physical condition of the organ percussed.
The sense of resistance bears relation to the density of the object
struclk,—hence firm and solid textures offer more resistanee than
those which are soft or elastic. Of all the thoracic and abdo-
dominal organs, the liver presents the greatest degree of resis-
tance, and the stomach the least. The presence of fluid in the
hollow viseera, offers a medium of resistance between the paren-
chymatous organs on the one hand, and those containing air on
the other. But air much condensed, or fluid contained within
the rigid walls of the thorax, may offer a considerable degree of
resistance.

The sense of resistance should be as much educated by the
physician as the sense of hearing, and it would be difficult foran
individual, practised in the art of percussion, fo say which of
these two points is most valuable to him. Both are only to be
learnt by practice, and considering it perfectly useless to de-
seribe that in words which may be learnt in half an hour, by the
use of the pleximeter and hammer on a dead body, or the living
subjeet, I shall now procecd to deseribe the i

General rules to be followed in fﬁ?mcﬁas of Mediate Percussion.—
1. The pleximeter should be held by the projecting handles be-
tween the thumb and index finger of the left hand, and pressed
firmly down upon the organ to be percussed. Much depends
upon this rule being followed, as the sound and sense of resis-
tance are considerably modified according to the pressure made
by the pleximeter. A very easy experiment will prove this. If,
for instance, the pleximeter be struck while it rests lightly on
the abdomen over the umbilicus, and again, when it is pressed
firmly down amongst the viscera, the change in tone will be at
once perceived. In the first case a dull _suund is produced, from
the museles and integuments being alone influenced by the force of
the blow ; in the second case, a elear tympanitic sound 1s occasion-
ed from the vibration of the walls of the intestine. In every -
stance, therefore, the pleximetershouldbe so held and pressed down,
as to render it, so to speak, a part of the organ we wish to percuss.
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dehoacy, it is desivable that the chest or abdomen be not ex-

posed, it only becomes necessury that the covering of linen or

;Iﬂul.gnel be of equal thickness throughout, and not thrown into
M.

9. The position in which the individual examined should be
placed, will vary according to the organ explored. In percussing
the thoracic organs and the liver, a sitting position is most con-
venient. The stomach, intestines, uterus, bladder, and abdomi-
nal tumours or effusions, are best examined when the patient is ly-
mg on the back, with the knees flexed so as to relax the abdominal
walls, and, if necessary, the head and neck bent forward, and
supported by pillows. In pereussing the spleen, the individual
should lie on the right side, and when the kidneys are exaniined,
he should lie on the breast and abdomen. In cases of effusion
into the serous cavities, a change of position furnishes most valu-
able indications.

10. In pereussing any particular organ, the pleximeter should
be first applied over its centre, where the sound and sense of re-
sistance it may furnish, are most characteristic. Two blows
with the hammer are generally sufficient to determine this.
From the centre, the pleximeter should be moved gradually to-
wards the periphery, or margin of the organ, and struck as it
proceeds with the hammer, now foreibly, now lightly, until the
characteristic sound of the next organ be elicited. The plexime-
ter is then gradually to be returned towards the organ under
examination, until the difference of tone and sense of resistance
become manifest. In this manner having first heard the two
distinet sounds well characterized, we shall be better enabled to
determine with accuracy, the limit between the one and the
other. This may be done exactly after having determined,
whereabouts the line of separation is, by placing the long dia-
meter of the pleximeter transversely across it, and striking, first
one end of the instrument, and then the other, till the precise
spot is determined. This spot should now be marked, by placing
with a pen a dot of ink on the skin. The opposite and then
other portions of the margin of the organ should be limited in
the same manner, and these in turn should be marked with dots
of ink, until the whole organ be completely examined. Then
by uniting all these dots with a line of ink, we hﬂ.lve .the exact
form of the organ drawn upon the skin. When it is thought
necessary to render the first mark permanent, in order to see if
any subsequent change take place in the size of the organ, or ex-
tent of the dullness, it may be rendered so, by carrying lightly a
stick of argent. nit. over the ink line, while it is still moist.

Special rules to be followed in percussing particular organs.—The
short rules and practical remarks about to be given, are derived
partly from the precepts of M. Piorry, as I have heard him de-
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liver them in the wards of La Pitié, and partly from my own ex-
perience.

Lungs. Percussion of the lungs generally bears reference to
a change in density, which is only to be detected by comparing
the healthy with the morbid portions. The great practical f'“le
here to be followed, is to apply the pleximeter to both sides
of the chest in succession, with the same firmness, Exﬂﬂﬂ}’ m
the same situation, and let the blow with the hammer be given
with the same force. Care must be taken that the position of
both arms be alike, as the contraction of the pectoral muscles on
one side more than on the other may induee error. In short,
every circumstance must be the same before it is possible to _t:'lﬂf
termine in delicate cases, either from the tone or sense of resist-
ance, whether change of density exist in the lungs. When cir-
cumseribed alterations are discovered in the pulmonary tissue,
their limits may be marked out on the surface of the skin, in the
manner previously indicated. In this way, I have frequently
succeeded in determining with accuracy the size and form of eir-
cumscribed indurations, arising from partial pneumonia and pul-
monary apoplexy. Under the clavicles, the pleximeter must be ap-
plied with great firmness. Inferiorly, a thin layer of lung lies over
the superior surface of the liver; and to determine the exact
place where its inferior border terminates, the blows with the
hammer should be very slight. Posteriorly, also, the pleximeter
must be firmly applied, and the foree of the blows considerable :
but they should decrease in force inferiorly, where a thin layer of
lung descends over the liver much deeper than anteriorly.

In a healthy state, a distinet difference may be observed in
the sonoriety of the lungs immediately after a full expiration and
a full inspiration. This does not take place when the tissue be-
comes indurated from any cause ; and thus we are furnished with
a valuable diagnostic sign. Congestion of the lung, and pneumo-
nia in its first stage, causes only slight dullness and increased re-
sistance, which, however, are readily detected by the practised
percussor. In the second and third stage of pneumonia, and in
apoplexy of the lung, this dullness and resistance are well marl-
ed, and even an impression of hardness and solidity communi-
cated to the hand. When, however, the lung is studded with
tubercles, the induration is most intense, and the greatest de-
gree of resistance communicated.

Partial indurations from pneumonia, apoplexy, or tubercular
deposition, may be detected by pereussion, even when deep-seat-
ed and covered by healthy portions of the lungs. In this case
by pressing with the pleximeter, and strikin lightly, a tympu,ni:
tic sound only 18 heard ; but by pressing the pleximeter down
aﬁ;r{;llg'i,maund at:ti';kmg ‘i.'let.l'l force, the dull sound may be elicited

mseribed.  When induration, however, exists inferiorly
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in those portions of the lungs which overlap the liver, it requires
great practice to detect them with certainty. Caverns in the
lungs, when large and filled with air, induce a tympanitic sound ;
but they are generally more or less full of viscous and fluid mat-
ters, and giverise to dullness.

Two or three ounces of fluid may be detected in the pleural
cavity, by causing the patient to sit up. It is readily distin-
guished posteriorly, from the dullness of the liver on the right
gile ; on the left, however, the limit between it and the spleen
18 not g0 well marked. The height or level of the fluid is readily
determined, and should be marked daily by a line made with
nitrate of silver. If the effusion be only on one side, the peeu-
liar humoral dullness is more easily deteeted. It disappears on
placing the patient in sueh a position as will cause the fluid to
accumulate in another part of the pleural cavity, when the space,
which was previously dull, becomes clear. When the effusion
entirely fills the pleural eavity, no limit of course ean be detect-
ed ; but, even then, the dullness is distinguished from that of the
liver by the diminished feeling of resistance.

When air is effused into the pleura, the sound is like that of a
drum, and readily detected.

Heart. 'To mark out the preecise limits of the heart, consti-
tutes the first difficult lesson in the art of percussion. M. Piorry
commences by determining the clear sound at the upper end of
the sternum, and bringing the pleximeter gradually downwards

till the dull sound of the heart be heard. I have found it best

to place the instrument first under the left nipple, where the car-
dial dullness is most intense; then to draw it upwards, striking
it continually with the hammer, until the clear sound of the
heart be elicited, then, by bringing it down again towards the
heart, we shall readily distinguish the line where cardial dullness
commences, and thus limit the superior margin of the organ.
The same method is to be followed in determining the situation
of the lateral margins, only drawing the pleximeter outwards or
inwards, striking more and more forcibly with the hammer, until
the elear tympanitic sound of the lung only be heard. I have
found it difficult to determine the situation of the apex of the
heart, for as this rests on the diaphragm, and this again upon
the left lobe of the liver, it cannot readily be distinguished from
them. M. Piorry recommends, that the superior margin of the
liver be followed with the pleximeter, until a more obscure sound
and less resistance be met with. I have no dn_ubt that, with
eat practice, the apex might be limited in this manner, but
hitherto T have not succeeded in accomplishing it. The size of
the heart, however, may be pretty accurately estimated by limit-
ine if erior and lateral margins.
mr;l‘]iiz ?:::}I;'ma,l size of the heartgdiﬂ'ers in different persons. As

= dom o
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upper margin, 50 a thin layer of liver descends on the right side
over the intestine, Iit is therefore necessary to be cautious in
determining th_r: m't‘ermr margins, for a tolerably strong blow with
*r!'lﬂ hammer will give rise to a tympanitic sound from the intes-
tine, heard through the liver. The lower margin, therefore, must
be percussed in an inverse manner to the superior, and as we ap-
proach, the foree of the blow should be diminished, The inferior
margin of the liver is in general readily detected, from the con-
trast which its dullness and density produced on percussion pre-
sent, contrasted with the tympanitic and elastic feel of the intes-
tines and stomach.

The superior limit of this organ is generally found about two
inches below the right nipple, and its inferior border under the
lower margin of the ribs. The extent of the jecoral dullness in
the healthy state is in general two inches on the left side, three
inches in the hepatic region anteriorly, and four inches in the
hepatic region laterally. (Piorry.)

Variations in the size of the liver, from congestion, inflamma-
tion, abscesses, hydatids, tumours, atrophy, &ec. &e., may often
be exactly determined by means of percussion. In icterus, the
increase and diminution of this organ, as evinced by lines marked
on the skin, will generally be found to bear a proportion to the
intensity of the disease. When tumours are present, the infe-
rior border often presents an irregular form, If the inferior
lobes of the lung be indurated by tubercles or hepatization, it
becomes difficult or impossible to draw the limit between them
and the liver. When fluid effusion exists in the pleura, the in-
creased density of the liver still serves to distinguish it, through
the humoral sound of the fluid ; and by changing the position of
the patient, its upper edge in the majority of cases may be limit-
ed. In ascites, the patient should be made to lie on the left
side, in order to measure the right lobe, on the right side to
measure the left lobe, and on the abdomen to percuss it poste-
riorly. Sometimes the right lobe of the liver is so enormously
hypertrophied, that its inferior margin extends nearly to the right
iliac fossa. (Piorry.) : :

When the gall-bladder is much distended with bile, or contains
gall-stones to any amount, it may readily be detected by percus-
sion, and the dullness it occasions immediately under the inferior
margin of the liver, anteriorly and somewhat laterally, be mark-
ed off. M. Piorry is enabled to do this in almost every case,
but I must confess that I have often failed in detecting 1t.

Spleen.  In percussing the spleen, it is necessary that the pa-
tient lie on the right side, and it is advantageous that the exa-
mination be made before rather than after meals. Anteriorly
the sonoriety of the stomach and intestines causes the margin
readily to be distinguished.  Posteriorly, however, where the
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organ comes in contact with the kidneys, this is impossible. Its
superior and inferior margins may be made out by striking the
instrument with some force, and following the rule, No. 10, pre-
viously given.

The general size of the spleen is about four inches long and
three inches wide. (Piorry.) In diseased states it may be atro-
phied or enlarged. I have seen it measure ten inches long and
six wide. A pleuritic effusion, ascites, pneumonia, or tubercular
deposition in the inferior lobe of the Jeft lung, may render a limi-
tation of this organ difficult or impossible.

I am inclined to think, that if the size of the spleen were de-
termined more often than it is in fevers, some curious results
would be obtained. In several cases of so-called typhus fever
admitted into M. Piorry’s ward, percussion determined that the
spleen was considerably enlarged, and a more accurate interro-
gation of the patients proved that the fever was intermittent. In
the autumn of 1839, a man, previously healthy, entered La Pitié,
who had been knocked down by the shaft of a cabriolet coming
in contact with the left side. Considerable pain and swelling fol-
lowed in the region of the spleen, and this organ was determined
by percussion to be enlarged. The general {ever which accom-
panied this loeal lesion, was of a distinetly intermittent type. As
the spleen diminished in size, the fever disappeared. M. Piorry
has published a somewhat similar case, where the intermittent
fever arose after a fall on the left side, causing engorgement of
the spleen. Bleeding and leeches only caused diminution of the
local pain, but quinine cured the fever, and caused diminution of
the splenic engorgement.! In undoubted cases of intermittent
fever, where the spleen has been enlarged, I have frequently seen
a dose of 50 grains of quinine diminish the size of the organ an
eighth of an inch, and sometimes more, round its whole anterior
margin, in twenty-four hours, which would indicate at least a di-
minution of a quarter of an inch in its longitudinal and trans-
verse diameter. I am far, however, from thinking it fully esta-
blished, that the rcal eause of intermittent fever resides in en-
largement of the spleen, or that quinine acts especially on that
organ, although many well-observed facts tend to this conclusion
Those who maintain, that enlarged spleen is the result, rather
than the cause of the disease, may be asked, has the organ b
aecSI;mteIi pe;c;aaed in every stage of the dizorder ? Cve

omach and Intestines. 'The sounds elicitec i
E:mmach and intestines, are of the grezl,tgsli:;eslel:';.{il;:rfs islizn n.f t?.ﬂ
tioner: 1sf, As furnishing him with the means of dqete,rminlipn1 agl I-r»
fill}tilgl of other organs, as the liver, spleen, or bladder ; 2dly Ags ell'::
abling him to distinguish the presence or absence of fecal or ali-

1 : :
Mémoire sur I'état de la Rate dans les Fiévres Intermittentes.
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mentary matter; and, 3dly, As the means of diagnosing abdominal
tumours. Hence it is incumbent on every physician to be able at
once to recognise the difference between the tones furnished by the
stoma,c!], small and large intestines under various eireumstances,
To arrive at this knowledge, it is necessary to be acquainted
with the relative positions of the different abdominal viscera, and
the regions of the abdomen to which they correspond,

In exploring the abdomen by means of percussion, the plexi-
meter should first be placed immediately below the xiphoid ear-
tilage, pressed firmly down, and carried along the median line
towards the pubis, striking it all the way, now hard, now gently,
with the hammer. The different tones which the stomach,
colon, and small intestines furnish, will thus be distinetly heard.
The pleximeter should then be carried laterally, alternately to
the one side, and then to the other, till the whole surface be per-
cussed. In this manmer, the different tones produced by the
ccecum and aseending colon on the right side, and descending
colon on the left, will be respectively distinguished from that fur-
nished by the small intestines. The sounds and sense of resis-
tance will be modified according as the different viscera are full or
empty, as any one can determine by means of the pleximeter and
hammer on his own body. When the intestines are full of flnid
or solid contentg, such portions may be eircumseribed and mark-
ed out on the surface of the skin. I have thus often succeeded
in determining the internal margin of the colon, in its ascend-
ing. transverse, or descending portions. Sometimes a portion
of intestine is found lying between the abdominal walls and
the stomach. The latter however may be readily determin-
ed, by pressing down the pleximeter, causing the patient to
eat or drink, or by examining after dinner. The small intestines
are almost never deprived of the tympanitic sound—a eircum-
stance by which they may readily be distinguished from the
stomach and large intestines. The distance of any particular
knuckle of intestine from the abdominal walls, may be pretty
accurately calculated, by the force necessary to be employed in
pressing down the pleximeter, and striking with the hammer, in
order to elicit a tympanitic or dull sound. _

It is unnecessary to point out the numerous circumstances,
and morbid conditions, in which percussion of the abdomen may
prove useful in practice. Displacements of the stomach or in-
testines, femoral and scrotal hernia, me;sentepu, ovarian, and
other tumours, peritoneal adhesions and effusions, may all fre-
quently be diagnosed, and their limits determined by a careful
examination with the pleximeter and hammer. By means of
percussion, even the nature of the tumour may often be arrived
at, as for instance, whether it be fungus hematodes, EL::LI'l‘hﬂuE, en-
cysted, osseous, §&c., by the different degrees of resistance they









