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VARIATIONS OF PITCH IN PERCUSSION, ETC. 5

and repeated, to any extent, by every one. I shall, therefore, give my expe-
rience under this head briefly, and in a general way, i. e, without citing
particular cases.  The use of the term piteh, as applied to percussion sounds,
may be questioned, and questionable. Whether it be correctly applicable,
in a musical sense, to these sounds, or to those of auscultation, I shall not
stop to inquire. It suffices if the idea it conveys be intelligible, and if it de-
note an appreciable distinetion. A percussion sound elicited from the chest,
if not entirely flat, has a certain amount of resonance. This resonance may
differ in degree; in other words, the sound is more or less clear, or dull. A
peculiar quality of tone arises from the fict that the chest contains air in
vesicles, and hence the sound may be distinguished as the vesicular reso-
nance. Percussion sounds present, occasionally, deviations from this vesicn-
lar quality ; an example the most familiar being the change occasioned by
the presence of air between the pleural surfaces, or in a large excavation,
constituting what is known as tympanilic resonance, Now, in addition to
these classes of variations, the resonance on pereussion in different parts of
the chest, in morbid conditions, present a disparity analogous to, if not iden-
tical with that which constitutes the distinction called kigh or low in com-
paring musical tones—in other words, a disparity in pitch. This kind of
disparity is recognized by direcling alteniion to, and comparing the sounds
elicited from different regions, just as is done with reference to musical notes
in determining whether they are relatively Aigher or lower in key. The
faculty of distinguishing discords, in other words a musical ear as it is called,
doubtless assists this discrimination, and it is probably true that the ability to
detect a slight variation will correspond with the delicacy with which devia-
tions from the harmony of musical tones are appreciated.

What pathological significance belongs to the fact of a variation in the
pitch of resonance? The practical importance of the subject depends, of
course, on the answer to this question. The question leads to the enuncia-
tion of the following law: An elevation of piteh always accompanies dimi-
nution of resonance in consequence of pulmonory consolidation. In other
words, dulluess of resonance is never present without the pitch being raised.
This proposition is to be verified by observations which may be readily made.

Diagnosis of the Lungs and Heart; Barth and Roger’s Practical Treatise on Ausculta-
tion ; Gerhard on Diseases of the Chest; Prize Dissertations on Physical Exploration,
by Drs. Holmes, Bell, and Haxall; Blakiston on Diseases of the Chest: Latham on
Auscultation and Semeiology ; Swett on Diseases of the Chest, edition of 1852; Bow-

ditch's Young Stethoscopist ; Lawson’s Lectures, in the Western Lancet.
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Cases of tuberculous deposit, with marked disparity of resonance at the sum-
mit of the chest on one side, will furnish examples, and such eases are suffi-
ciently numerous. But the law may be tested in the healthy subject. The
preecordial region presents well-marked dullness compared with the corres-
ponding region on the right side. The percussion sound in the former situ-
ation will answer as a type of resonance, modified by an increased proportion
of solid material incident to tuberculous or other disease.

A practical advantage of attention to piteh, in employing percussion, con-
sists, thus, in its confirming the existence of dullness. It furnishes additional
evidence thereof, and adds positiveness to the conclusion, when the mere
diminution of resonance might not be with certainty determinable. To the
musical ear, more especially if skilled in discriminating musical tones, a dis-
parity in pitch is more quickly, as well as more clearly distinguished. It is
far easier to appreciate a contrast in this peint of view, than to determine a
slight, or moderate preponderance of resonance in the percussion sound on
one side of the chest. I have frequently illustrated this in teaching physical
exploration. A person just essaying to distinguish relative dullness of reso-
nance on percussion often fails in its recognition, even when it is pretty
strongly marked. He is unable to perceive a difference which is sufficiently
apparent to the practiced percussor. Under these circumstances, I have fre-
quently inquired if the learner were able to sing, or play on any musical
instrument. If he replied in the affirmative, I requested him to compare the
sounds on the two sides of the chest as if they were musical notes, with refer-
ence to pitch, and the disparity then became immediately manifest. If I am
misled with respect to the assistance to be derived in this way, by the results
of my own experience, the error involves a kind of self-deception which it is
very easy to impart, for many to whom I have pointed out this method of
determining dullness, have assured me that they have found it of great utility
in practice. By directing attention to the pitch, an intelligent student, with
some musical powers and cultivation, will become an expert in appreciating
a slight dullness sooner than he can attain to proficiency in the manipulating
tact of percussion.

Another practical advantage, certainly equal to, if not greater than the
foregoing, is derived from the fact that a distinet disparity of piteh may be
apparent, in some instances, when a disparity in the amount of resonance is
inappreciable. The correctness of this statement my observations lead me
not to doubt. Others, however, are to be satisfied by the evidence of their
own perceptions. This fact is stated by Dr. Bowditch in his work entitled
the Young Stethoscopist, and I do not recollect meeting with a similay
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stalement by any other writer. He says, “ A difference of note or of pitch be-
tween Lwo corresponding parts is not uncommon, when there is no real flatness
in either. It occurs in cases in which the lung is not by any means imper-
vious to air. Sometimes in the early stages of phthisis, and in pneumonia
in its early or latest stages:” (page 60, second edition.) In another place,
he remarks: “ Any degree of dullness, even the slightest difference of note
or of pitch, if confined to the upper part of the chest, between the portions
equidistant from the spine or sternum, augments my suspicion of the exist-
ence of tubercles:” (page 88,ibid.) To measure the exact amount of mere
resonance, so as to make an accurate comparison of two sounds that differ
but slightly in this respeet, it must be evident on a little reflection, is not
easy. The truth probably is, that the difference in pitch is perceived when
a slight disparity exists which is ordinarily called dullness, And this leads
me here to remark, it is not to be supposed that practical chest explorers
have not been accustomed to be guided by pitch modifications of sound.
Variations in this respect have been perceived without recognition, if this
antithesis be allowable. The disparity has been apparent, but attributed
solely to diminished resonance or dullness. This remark will be found to
apply equally to respiratory, or to percussion sounds. This, however, does
not prove that the practice of physical exploration will not be materially aided
by directing the attention to the variations in pitch as suck.

A contrast in percussion sounds in many of the diseases of the chest is
sufficiently obvious, requiring no special delicacy of discrimination. This is
the case in pleuritis with effusion, in the second stage of pneumonitis, and in
phthisis when the tuberculous deposit is abundant, Attention to piteh, under
these cirenmstances, may be said, with truth, not to be of much importance.
A flat, and a notably dull sound are readily enough discovered. It is in
connection with the diagnosis of the early stage of tuberculosis that the point
under consideration is particularly important. Of the importance of the
diagnosis of the disease in this stage it is not necessary to speak. In view
of the employment of means to arrest the further progress of tuberculization,
and the fair prospect, in many instances, of effecting that object, there is per-
haps noend in practical medicine more desirable than to determine positively
the presence of tubercle before the disease has made much progress. Any
addition to our means of giving precision to the diagnosis of incipient phthisis
is a valuable contribution, not only to our science, but to our art, inasmuch
as the prospect of saving or prolonging life is greater in proportion as the
affection is earlier recognized.

A disparity at the summit of the chest, however slight, is a sign to which
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will mark the limits of the organ in these directions, while the point of im-
pulse, if perceptible, will give the lower boundary. This method, thus, will
be found useful in determining the degree of enlargement in hypertrophy
and dilatation, and the amount of effusion in pericarditis.

The significance of variations in pitch, as of other points of disparity, in
the diagnosis of thoracic diseases, of course, is predicated on the equality of
both sides of the chest, in this respect, in health. Does this equality exist?
I cannot answer this question quite so explicitly as I could desire. Pitch
modifications will necessarily result from causes which at the same time occa-
sion obvious dullness, such as spinal curvatures, former pleurisies, arrested
tuberculous deposit, &e. These causes, and others, moreover, may occasion,
in some instances, a disparity in pitch, when the changes are not sufficient to
produce obvious dullness. Comparison in pitch affording a more delicate
means of discovering a slight deviation from the symmetry of the two sides,
it is not improbable that healthy chests may be less uniformly equal in this
particular than with respect to a marked diminution of resonance on one side.
The examination of a large number of individuals presumed to be free from
pulmonary disease would alone afford the data for answering the above ques-
tion positively. T have frequently examined chests, al the summit more par-
tieularly, with reference to this point, but without recording the results.
Within a few days 1 have noted observations in twenty-two persons. In all
save three, the pitch was equal in ihe infra-clavicular region, to which atten-
tion was more particularly directed, In one, (here was elevation of pitch on
the right side, apparently owing to greater development of the museles on
this side. In another,the same disparity existed, the same explanation not
being so obvious. There was no reason to suspect disease of the lungs in
this latter instance. The patient was a young female in perfect health. In
the third instance, the percussion sounds were clear and equal at the summit
anteriotly, but over the right scapula there existed evident dullness compared
with the sound over the left scapula. This person was a mechanic, and the
muscular mass in the interscapular space was notably thicker on the right
side. 1t is undoubtedly desirable that examinations of this kind ghould be
multiplied. ;

In practicing pereussion with a view to pitch, observance of the rules which
are familiar (o every practical auscultator is peculiarly important; I allude to
the position of the patient, care to strike suceessively on the‘ two sides at
corresponding points, and with an equal force, &e. Tact in eliciting 2 loud
Jistinct sound is desirable. A smart stroke is frequently more effective for
this object than a light feeble blow, not, however, using sufficient force to
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VARIATIONS IN THE PITCH OF SOUNDS IN HEALTHY RESPIRATION.

With a view to the study of the variations to be found in a healthy chest,
I have noted the results of physical explorations, more or less complete, of
twenty-seven individuals, presumed to be entirely free from any thoracie dis-
ease. This number of observations, althongh too few to settle the numerical
ratio of the occurrence of particular phenomena, will probabiy suffice for the
present object, which is merely to determine some general principles to serve
as the basis of the study of morbid deviations.

Of these twenty-seven individuals twenty-one were males, and six females.
The ages were various, all, with a single exception, being above childhood,
and none being advanced in life. The majority were young persons from
twenty to thirty years of age.

The normal respiratory sounds are resolvable into three divisions, according
to the parts of the pulmonary apparatus whence they emanate, viz., the tra-
chea, the bronchi, and the vesicles. Named from these their anatomical
relations, they are the frackeal, the bronehial, and the vesicular. The char-
acter of pitch belonging to the sounds produced in these three situations may
be eonsidered under distinet heads.

1. Tracheal Sounds.— On placing the stethoscope over the trachea, the
respiratory sounds are found to be notably high in pitch. The development,
that is to say the loudness of the sounds, in ordinary respiration, varies con-
siderably in different persons. In some persons they are quite intense, in
others feeble, and even indistinct until the persons are requested to breathe
forcibly, when they become much increased. The relative altitude of piteh
is immediately perceived on comparing the tracheal sounds with the vesicu-
lar respiration heard on listening over the chest. Two sounds are heard
uniformly in this situation, viz, the sounds of inspiration and expiration. An
interval occurs between these two sounds. The inspiratory is relatively
shorter than the expiratory sound. The sound of expiration is higher in
pitch than that of inspiration. These results have been uniform in all the
observations that I have made.

9. Bronchial Sounds.— Explorations for the bronchial respiration wera
made anteriorly near the claviculo-sternal junction, and, in a smaller portion
of the cases, in the interseapular space posteriorly. Of twenty-three exami-
nations in the former of these situations, the bronchial sound was appreciable
in twenty, and not discoverable in the remaining three instances, Of four-
4een examinations in the latter sitnation, £. e, the interscapular space, it was
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character is apt to be more apparent on the left than on the right side. Dr.
Gerhard speaks of the respiration being more blowing or tubular on the right
side. If my observations are correct, both Dr. Gerhard and Dr. Stokes may
be right, the discrepancy arising from confounding different elements which
enter into the bronchial respiration. It is occasionally more developed, that
is to say, louder on the left than on the right side. So far Dr. Stokes is cor-
rect, but in a very large majority of persons the piten is higher on the right
side, while this relative elevation never obtains on the left; and, as the piteh
is one of the most prominent of the elements of the bronchial respiration, the
foregoing results accord with the fact pointed out by Dr. Gerhard. The
observations of these twe distinguished writers are thus apparently not really
inconsistent with each other,

In degree, or loudness, the normal bronchial respiration presents in differ-
ent individuals great variations. In this point of view, it has no uniformity.
It is mever intense, and, in some persons, is quite faint, requiring a forcible
respiration to develop it sufficiently to study its characters; and it is not
appreciable in all persons.

In a certain proportion of the cases in which the normal bronchial respir-
ation is heard, not uniformly, a sound of expiration is appreciable. Of thir-
teen instances in which the inspiratory sound was present, a sound of expira-
tion also existed, the latter being absent in four. The sound of inspiration
may be heard behind and not in front, or on the right side and not on the
left. The facts with respect to these variations contained in the few obser-
vations T have noted are as follows: Of the above thirteen instances, in six
the sound of expiration was perceived only on the right side, either in front
or behind, and in seven it was appreciable behind, and not in front.

The sound of expiration appeared to be higher in pitch than the sound of
inspiration, in every instance in which attention was directed to this points
This fact is noted in nine observations, an exception thereto not being noted
in any. Thus, in this trait the normal bronchial respiration resembles the
tracheal.

In every instance in which attention was directed to the succession of the
sounds of inspiration and expiration, an interval between was observed. This
feature belongs to the bronchial, in common with the tracheal respiration.

It will thus be noticed that, in the more important of the elements of the
tracheal and bronchial sounds, they are similar. They both want a distinet-
ive quality which will be seen to characterize the vesicular respiration. They
are both high in pitch, in this respect probably not differing much from each
other. The inspiratory sound in both is short. The expiration in each is
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higher in piteh than the inspiration; the difference with respect to this point
between the tracheal and bronchial respiration being that in the latter an ex-
piratory sound is heard in a certain proportion of cases only, while it is uni-
formly heard in the former. In each, an interval occurs between the sounds
of inspiration and expiration. The charaeters distinguishing the two kinds
of respiration consist in the greater intensity of the tracheal sounds, the uni-
formity with which they are heard in different persons, and the constant
presence of an expiratory sound.

8. Vesicular Respiration.-— The vesicular respiration, as is well known,
differs from the tracheal and bronchial in having a peculiar quality, not capa-
ble of being very definitely expressed by language, but which is readily
enough appreciated by the practiced ear. The terms breezy and ezpansive,
perhaps, approach as near a definition as can be done by words, This
quality of sound is sui generis, and familiarity with it is very necessary to the
practical auscultator. The peculiarity alluded to may be characterized as,
par excellence, the vesicular quality. 1 shall have oceasion to refer to it
hereafter by this title.

In what other particulars does the vesicular respiration differ from the two
varieties already noticed ?

The difference in pitch is striking. The pitch 3s uniformly and notably
lower than that of the tracheal or bronchial respiration. This was true of
all the cases examined with reference to healthy variations. As a point of
difference, it is one to which, in connection with the subject of this memoir,
special attention is desired.

An expiratory sound is appreciable in a less number of instances than is
thie case with the bronchial respiration. Of nineteen examinations with ref-
erence to this point, the expiration was heard in nine. The pitch of the
expiratory sound, when it is heard, compared with that of the inspiration, is
another point of special interest in the present inquiries. Of eight observa-
tions in which the facts relating to this comparison were noted, the pitch of
the expiration was lower in el but #wo instances., In these two instances,
the pitch of expiration was higher in the right infra-clavicular region toward
the sternum, no expiratory sound being appreciable, in either instance, except
in the situation first mentioned. So far as these examinations go, then, the
rule is, that the sound of expiration in vesieular respiration is lower in pitch
than the sound of inspiration, with occasional exceptions® at the summit of

*.The sound of expiration is oftener Leard when the vesicular sounds are exagererated
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the chest on the right side toward the sternum. This rule, without the ex-
ceptions, is stated by Dr. Walshe in the last edition of this work on the heart
and lungs,

Aside from the foregoing differences, the duration of the inspiratory sound,
in the vesicular respiration, is longer than in the tracheal or bronehial. The
expiratory sound on the other hand, is as notably shorter; and when a sound
of expiration is appreciable, it is nearly or quite continuous with the sound of
inspiration. The latter statement I give on the authority of others, and my
own unrecorded experience, not having taken pains to note the facts relating
to the point in the healthy observations made with reference to the subject
under consideration.* There are some other variations in piteh which are
of practical interest. The pitch of vesicular respiration at the upper part of
the chest is higher than at the lower. This I have noted in eleven observa-
tions, which were all that have been made relative to this point. The pitch
does not appear to be sensibly raised by increasing the force of the respira-
tory movements, It seems to remain the same in ordinary and foreed respir-
ation. This I have noted in eight observations, being all that were made
relative to the point. The vesicular respiration has a sensibly higher pitch
at the summit of the right than of the left chest, in a large proportion of indi-
viduals. Of fifteen examinations relative to this point, the disparity just
noted was found to be more or less marked in eleven instances, no difference
between the two sides being apparent in the remaining four. The practical
bearing of the several facts stated in this paragraph on physieal exploration
in disease will be at once obvious.

In conclusion, while the tracheal and bronchial sounds were found to be
essentially the same in character, the circumstances distinguishing each from
the other being rather incidental than intrinsic, the vesicular respiration, on
the other hand, contrasted with the two former, exhibits some striking points
of dissimilarity. It has that inexpressible peculiarity distinguished as the
vesicular quality. The inspiratory sound is lower in pitch. The expiratory
sound, when heard, save in a limited situation, is lower than the sound of
inspiration, the reverse of this being true of the tracheal and bronchial sounds.

in supplementary respiration. In the clinical dhservations of cases of pnenmonitis, the
presence of a sound of expiration on the healthy side, and the lowness of pitch compared
with the sound of inspiration, are noted in several instances. See Appendix, First Series,
Cases of Pneumonitis.

% The continuousness of the expiration with the inspiration is noted in several of the
clinical observations, in which the lungs @ one side were free from (isease. See
Appendix, First Series, — Cases of Pneumonitis.
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there is a liability to err in estimating the pitch of a faint sound of respira-
tion. Its feebleness may, without due attention, give rise to the impression
that it is lower in pitech. With this doubtful exception, the elevation of the
pitch of expiration over that of inspiration was uniform, wherever the expira-
tory sound was sufficiently appreciable to study its characters,

Aside from what relates to the above pitch modifications, the facts noteid
with respect to other characters are as follows: The inspiration was short-
ened in every instance in which attention was directed to this point. This is
noted in five observations. An interval was observable between the sounds
of inspiration and expiration in all the observations containing information
on this point: viz, in siz. The expiration was prolonged whenever attention
was directed to this point. It is noted in five observations.

The characters, then, belonging to the respiratory sounds incident o pui-
monary solidification in pneumonitis, are, elevation of the pitch of both
inspiration and expiration; a higher pitch of expiration than of inspiration,
whenever the former is heard, almost if not quite uniformly; a shortened
inspiratory sound; a prolonged sound of expiration; and an interval between
the sounds of inspiration and expiration.

The respiration in the second stage of pneumonitis, as is well known, is
sometimes characterized as tubular, and sometimes as bronchial. As con-
trasted with the vesicular respiration, the first term is certainly significant.
The sound may also, with great propriety, be called bronchial, for, on com-
paring the several points just mentioned with the different elements entering
into the normal tracheal and bronchial sounds, more especially the latter, it
is perceived that they are essentially identical. The bronchial respiration in
pneumonitis is neither more nor less than the bronchial respiration heard in
(he healthy chest in certain situations, One of the chief points of difference
between the normal bronchial and tracheal sounds, it has been seen, is the
greater intensity of the latter. The respiratory sounds in pneumonitis vary
considerably, in different cases, in degree. The intensity appears to be a
contingent, rather than an intrinsic element. In some instanees, the devel-
opment of sound is fully equal to that heard over the trachea, and it may be
oven louder than is the tracheal respiration in some individuals. This coni-
parison of the respiration in pneumonitis with the tracheal and bronchial
sounds would naturally enough lead to inquiries respecting the physical phi-
losophy of the identity in their characters. Such inquiries, however, are en-
tirely foreign to my present purpose. To contrast the respiration of pneu-
rmonitis with the normal vesicular murmur would be to repeat the points of
Jifference already noticed in connection with the variations incident to health.
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