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PLATE 3.

Right lung, showing well-defined thickening of apical pleura. Areas of emphysema
and hl'l:m:|:uiuwunlullin. Disseminated patches of anthracosis at buse. Milinry tubor-
cles il|:1i1|]_\' rm-ugni;-'.u-:l on section near lateral margin.  Attention g called to Plate 10,
répresenting the gross appearance of the left lung of the same individual,






PLATE 4.

s ._jnl |II‘I|r-'"
Aia w? it
_ -

Right Inng from case of miliary tuberculosis. Note extensive raised areas of emphy-
sema involving nearly all portions of the lung. Note anomaly of fissure. Note the
well-defined interlobular septa.  Upon section, the ll:llu_x diselozed l_'r'Eri::.:nl mi]iar}." de-
wsit, This lung was one-third larger than the left lung from the same individual.

he left lung was small, contracted, and bound down by exceedingly firm adhesions.


















PLATE 6.

SBection of lung hardened in formalin, showing distribution of miliary ubercles.
Mote ealeareons deposits






























PLATE 1.

Section of Iung hardened 1n |':|L'r:||:1|i:1, showing extensive areas of anthracosis. :'gill.l'!
not only the involvement at root, but also the disseminated arveas at the base. Note
tibrous puckering at apex.















































































































































































































160 PHYSICAL SIGNS

nence, the ribs being more conspicuous and the intercostal spaces deeper
and usually narrower. In the back the seapule stand out broadly from

Fig. 7.—The short, broad, and thick chest.

the ribs, giving rise to a suggestive winged appearance. There is no
material deviation from normal respiratory movements save under

Fig. 8.—Patient in whom the physieal evidences of tuberculous involvement were well defined
at ench apex.

exertion or excitement, when they become noticeably shallow and are
somewhat accelerated.
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164 PHYSICAL SIGNS

air to these parts, and to the effect of atmospheric pressure. Small bony

Fig, 15.—Representing very prominent scapule in the absence of tuberculous infection or emacia-
tion.

enlargements may be seen or felt at the junction of the ribs with the
costal cartilages. This line of beaded projections has been described as

Fig. 16.—Representing patient in far-advanced phihisis without winged seapule.  Note prominence
of spinal eolumn.

the “rachitic rosary.”” In some cases there is a pronounced depression
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Fig. 17.—Extensive emphyseman _Fig. 18 —Very extensive emphysema 1o
in patient with moderate tuberculous patient with pulmonary tuberculosis, bronchiecta-
invalvement at nght apex. fig, and chronie bronehitis,.  Note the charactenstie

clubbing and thickening of the terminal phalanges
typical of such conditions.

of the lower portion of the sternum, and the costal cartilages bend
inward and backward to meet the ensiform appendix in such a manner

Fig. 19.—Hemnrkably defined funnel chest in patient with extensive pulmonary tuberculosis.

a8 to suggest the name of “funnel breast.” A rachitic chest with funnel
breast is shown in Figs. 20 and 21.
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The pictures exhibited to illustrate these types of chests will afford

Fig. 20.—Rachitic type of chest and funnel breast in o patient with moderate tuberculous involve-
ment.

a clearer conception of their striking peculiarities than any further

Fig. 21.—8Bide view of preceding case.

description. It should be repeated that in many instances no path-
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ologic changes are found within the chest, despite the outward mani-
festations suggestive of disease, and vice versi.

Unilateral Prominence of the Chest.—An entire side may thus
be affected, the shoulder being elevated, the ribs lifted upward and
outward, the intercostal spaces very shallow, and the scapulae pulled
upward, outward, and forward.

This enlargement of one side may be due to the presence either of
air or of liquid in the pleural cavity. In the valvular type of pneumo-
thorax the pleural overdistention is extreme, as the air is pumped into
the cavity with each inspiration, and is not permitted to escape upon
expiration, the enlargement of the affected side usually becoming well
marked.

In small pleural effusions it is often impossible to recognize any
appreciable change in the external appearance of the chest, but when
the quantity of liquid contained within the thoracic cavity is large, the
careful observer cannot fail to distinguish a disparity between the two
sides.

Whenever one lung is compressed by effusion, damaged by disease,
bound down by adhesions, or in a state of collapse, the other lung under-
goes a compensatory emphysema. This supplemental work results in an
inerease of volume and in a corresponding enlargement of one side.

Unilateral Retraction.—An entire side of the chest is occasionally
depressed and more or less diminished in size. Rarely this may result
from imperfect development following hemiplegia in infaney. In such
cases the retraction is associated with atrophy of the muscles of the

Fig. 22 —Unilnteral rotraction of chest following hemiplogin in infaney.

chest, as well as of the corresponding side of the face, arm, and leg.
Fig. 22 illustrates this retraction very well. The subject is a boy
nine years old, with extensive tuberculous infection of the left lung,
who recovered after the lapse of two years, exhibiting marked fibrosis.
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RESPIRATORY MOVEMENTS

It has been stated that much information can be gained with refer-
ence to the character of the respiration before stripping the patient for

Fig. 25, —Hard localized prominenee in upper sternal region, oceurring in o woman, sixty-five
years of age. The growth 15 carcinomatous 1n nature, with similar involvement of mediastinum
and right ﬁ:n . (Compare with radiograph, Fig. 86.)  On account of the physical sipns of con-
solidation in the nght lung in assecintion with loss of weight and general prostration, the patient
was sent to Colorado for supposed pulmonary tuberculosis.

inspection. It is difficult at times to form correct impressions regarding
the respiration with the patient prepared for examination, on account

Fig. 20.—8howing ciroumseribed reiracilon richt Interal region. Note prominenee of b,

of nervousness and the too conscious efforts in breathing. It is true,
however, that a comparison of the respiratory movements upon the two
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FPERCUSSION 151

known anatomic border in a line at right angles with 1t. It is also of
advantage in some cases to keep the pleximeter finger parallel to the
border which it is desired to ouftline.

The Manner in which the Blow is Dealt.—Comparatively little atten-
tion is paid by the average practitioner to this feature of percussion, and
" it is largely for this reason that incorreet results are so often obtained.
The principle to be observed in dealing the blow is to deliver it quickly,
the fingers instantly rebounding like the hammer upon the pianoforte
when the keys are struck. The blow should be repeated three or four
times in quick succession. The slightest lingering of the hammer
finger upon the pleximeter finger is sufficient to interfere materially

=

Fig. 28.—Bhowing wrong method of percussion. Fig. 20.—Bhowing correct method of per-
GUSSIO1L,

with sound vibrations, and thus modify the resonance. As sometimes
practised, the hammer finger or fingers are allowed to remain upon the
pleximeter finger while the examiner listens to ascertain the character-
15ties of the resonance. It is much better that the middleé finger of the
right hand should serve as the hammer and not permit the other fingers
to be in contact with it. The blow should be dealt with the bulbous tip,
this portion striking the pleximeter finger always at a right angle. It is
imperative that a uniform amount of force be used in delivering the
h].ﬂw' a8 slight variations may result in failure to bring out striking
‘l'ﬁm?"h"*’-”’ of percussion. One of the most important considerations
pertaining to percussion relates to the region from which the hammer
motion is made. All writers who have mentioned this subject have
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226 PHYSICAL BIGNS .

although the other physical signs pointed to an absence of tuberculous
infection at this region. Signs of slight infiltration with moisture were
detected, however, in the left lung, especially from the third rib to the

Fig. 38 —Pronounced visual retmaction, nght apex, without tuberculous involvement.

base. Upon r-ray examination it was found that the tuberculous process
was limited solely to the left lung, without evidence of apical involve-
ment upon either side. The extent of the dissimilarity of percussion out-
lines at the apex is shown in Fig. 39. In Fig. 6 are shown practically

Fig. 39.—Pronounced shrinkage of the outline of perenssion resonance at right apex, despite
absence of tuberculous involvement in this region. Physical evidences of a tuberculous process
porfectly defined in left lung.  (Compare with mdiograph, Fig. 53.]

uniform resonant boundaries at the two apices upon careful pprcuminn.
If anything, the area of resonance was slightly smaller at the right apex.
Reference, however, to the skiagraph (Fig. 45) reveals an appreciable














































































252 DIAGNOSIS AND PROGNOSIS

tissue abnormality. On the other hand, a structural lesion sufficient
to show a distinet shadow change is often preceded by such sub-
jective and objective signs as will warrant an unqualified diag-
nosis. The use of the fluoroscope is admittedly of some aid in afford-

F

Fir, 44.—Posteror view. Well-marked thickening of right medinstinal pleum, exerting
nouneed traction at right apex, shrinkage of apex ns recognized by pliysical signs suggesting tu rra
culous involvement. The thickening of mediastinal pleurs somewhat simulates aortic ANeUrVaI.
(Compare with Fig. 37.)

\ing an opportunity to note the delayed or diminished descent of the

diaphragm. This has been reported by several as characteristic of
the very mmpmm stage of apical involvement. It may be present,
however, in cases of long-standing pleural adhesions and eertain abdomi-
nal conditions interfering with the movement of the diaphragm. In
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such cases this sign is, of course, devoid of any special significance. I
have observed a material retardation in the descent of the diaphragm
upon one side, without the slightest obtainable evidence of tuberculous
infection. Some have reported, as a result of transillumination, a
distinct appreciation of the comparatively small size of the heart in

Fig. 45.—Fosterior view. Blight tuberenlous infiltration at right apex in spite of normal apical
roussion outline, as shiown in Fig. 6. Also marked thickening, l:_rrrh:l.hl_\' glandulur, at roat of nght
ung. Heart small in size, displaced upward and to the right.  Note peculiar configuration of rba.

consumptives. While this iz of elinical interest in yielding confirmatory
evidence of previously entertained impressions, such recognition per
¢ 1s insufficient to justify an assumption as to the existence of early
tuberculosis. In the same way it may be added that while wonderfully
accurate and valuable information may be secured as to the extent and
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nature of the structural changes in advanced phthisis, this constitutes
no evidence as to the invariable utility of the w-ray for diagnostic pur-
poses in ineipient cases without pronounced lesions.

One of the chief objections to the use of the Rinteen rays for intra-
thoracic diagnosis is the necessity of their exclusive employment by

Fig. 46.—Posteror view. Very slight thickening left apex. Moderate thickening at right
apex with tuberculous infiltration extending to fourth rib. Note the peculiar eurve of ribs in upper
part of pieture.  Heart small, partinlly obsoured, and disploced slightly to the left.

experts. Only in such hands may it be possible to secure sufficient
detailed definition to permit of correct interpretations. In an effort
to obtain the necessary detail the time of exposure should be as short
as possible, and the chest should be at rest.
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Fig. 47.—Fosterior view. BSlight infiltration, each apex, more pronounced on right. Thickening
mediastinal pleura, with infiltration at root of each lung.

Fig. 48.—Posterior view. Slight tuberoulous infiliration each apex, with small disseminated
tuberaulous glands in the cervical and upper mediastinal regions. Arrow indicates isolsted remnants
of cervieal glands, (For fuller deseription of this case see p, 421.] Heart amall and pulled upward.
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During the past yvear, with the valued assistance of Dr. 5. B. Childs,
I have resorfed to radiography in a large number of clearly defined
cases of tuberculosis, in order to compare the clinical and skiagraphie
findings. This method of diagnosis has been used to confirm, if possible,

__ Fig. 40— Posteror view, Well-defined tubereulous infiliration at the oot of each bronchus
with complete absence of physieal signs, in a patient exhibiting progressive loss of weight and daily
temperature elevation. Heart displaced slightly to the nght.

the results of physical examination with reference to small ecircum-
seribed effusions, pulmonary cavities, and suspected mediastinal glands.
 As a rule, the information secured has been strikingly conclusive. As
. a result of this inquiry, however, previous convictions as to the slight
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Fig. 50 —Fosterior view. Moderate tuberculous infiltration each apex, more pronounced at right.
Heart displaced slightly to the left.

Fig. al—FPoaterior view. FPeribronchial infiltration, right interseapular region, eorroborative of
.'a-'!i,'r'hll'.'l-i signa, which consist of very hne elicks at end of Inspiration following o -:'-:-l.igh,

17
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practical value of the x-ray in the diagnosis of very incipient cases
without well-defined structural lesions, have been substantially con-
firmed. Though transillumination of the chest has not been found
to be of great utility for the purposes of early diagnosis, save in excep-
tional cases, it has afforded in some advanced stages information of a

Fig. 52.—Posterior view. Moderate tuberculous infiltration, both lungs, slightly more marked
at le!dnpux, hickening of mediastinal pleum. Henrt smndl, pertially obscured, and displaced
|L|_I1'|'.|,|r .|

highly important nature. Decided value has attached to its employ-
ment corroborative of, or supplementary to, the results of physiecal
examination. It is of some interest to note that several cases of slight
but undoubted infection, upon the basis of physical signs, were found
to exhibit no appreciable shadow variation. Upon the other hand,
although the physical examination in some instances disclosed signs
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Fip. 53.—Poaterior view. Widely disseminated tuberoulous infection of the left Tung, without
apical involvement. Note peculiar mottled appearance, suggesting possible milinry infection. This
ease 1= of interest in view of the uniform absence of shadow at the apices, despite dispanty in the per-
cussion outlines, as shown in Fig, 30,

FiH'. hd,—Posterior view,
Iing. Mot
right lung. i Com-
pare with Fig, 13, page 164,

f w, HExtepsive tuberoulous infiltration ill'ﬁ't!-h’il'l_[!’ almoat the ontire left
wouline motiling in seapular region,  Slight involvement of dght apex and ot root of
‘hyaieal signs denote cavity in left upper lung, ns sugested in the mdiogmplh,
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of an exceedingly definite character, apparently permitting conclusive
interpretations, the radiograph revealed a surprising divergence from
the elinical findings. The lack of correspondence between the results
of the physical and x-ray examinations related particularly to the

—

'

Fig. 55.—Posterior vicw. Moderate tuberculous infiltration of both apices, Cavity size of epe
nt right apex. Well-defined thickening of medinstinal pleurn axtending above clavicles, with grent-
est breadth at level of clavicle. Tuberculous gland at junction of sixth rib with vertebra, as indi-
eated by arrow.  Heart small, partially obscured, and displaced upward.

determination of the size and position of the heart, the diagnosis of
pulmonary cavities, and the detection of hronchial Elamlh

Slight and even moderate cardiac displacement from the traction
incident to fibrous tissue proliferation was found in several cases, when
such condition was not suggested upon physical examination. This
was especially true of upward displacement resulting from marked
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fibrosis of the mediastinal pleura. It is well understood that certain
difficulties in the way of accurate physical diagnosis are incident to
the anatomic location of a considerable portion of the heart beneath
and to the right of the sternum, and to its frequent denudation upon

. Fig. 56.—Posterior view. Extensive tuberculons involvement of right base, with connective-
tisgue contractile change. Note height to which diaphragm sscends on right side, as compared
with left. Slight involvement of right apex. Slight tuberculous infiltmtion, left upper lung, Note
circumseribed aren simulnting cavity, Heart small, partinlly obseured, and displaced 1o right.
Compare with Fig, 102,

the left side by pulmonary shrinkage. This often increases the area
of eardiac dulness in tuberculous patients to a very material extent.
Several times I have experienced the utmost diffieulty without the aid
of the z-ray in determining with precision between a displaced and a
dilated or hypertrophied organ. The obstacles in the way of a correct

e

)
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ssetuins |

Fig. 57.—FPosterior view. Extensive tuberculous involvement, éntire left lung, in negro,  Prooess

F_;F.— |

has undergone complete arrest.  Compare with Fig. 93.

Fig. 58, —Posterior view. Pronounced thickening of medinstinal plenra, with infiltration uf right

apex. Physical signs strongly suggestive of pulmonary cavity. Second and t|IIT‘d nl.'ﬂ‘ on the right

prey |u1|l1]|3'1]'i:-u.cte: in order to permit collapee of eavity. No cavity discoverable in picture. Com-
pare with Fig
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differentiation between simple displacement, among consumptives,
and changes in size incident to adherent pericardium and other eauses,
are enhanced by the morbid pulmonary change sometimes present
in immediate contiguity to the heart itself, often obscuring the results

Aol M3

Fig. 50.—Posterior view. Well-marked infiltration of right hlhf. 1.::11'E_in11|n_rl}' pronounced at
”H:t'r.m.]'ll- Also infiltration of the left lung at the same level, with marked thickening above the base
of the heart.

of percussion. In such cases the use of the z-ray has been shown to be
of inestimable value as an aid to diagnosis. Short exposures are
- necessary for the aceurate study of the heart, otherwise, on account of
the cardiac pulsation, there is lost a sharp definition of outline. Very
short exposures of from one-half to one-fifth of a second, however, are
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rarely attended by satisfactory results, save in little children or much
emaciated adults. Perfect sharpness of outline iz not indispensable
in the determination of the size and position of the heart. Moderately
long exposures of from five to twenty seconds in duration, while pro-

Fig. 60.—Postenor view.  Well-defined tuberculous E:1fi|1:!'!+!ic1:!|,_lhllI;I! .I'Ll:l'-lll‘\l"'.El., More I!t:ﬂ.'rk.[‘.ti o
the left. Pronounced thigkening, mediastinal pleura and peribronchial infiltration.  Also thicken-
ing of left base. Physical zsigns show moisture left =ide, apex to base,

ducing a less clear definition of the cardiac boundary, are occasionally
required, especially in well-nourished individuals and in those of
considerable muscular development. A hazy outline similar to that
of a composite photograph is sometimes unavoidable in skiagraphs of
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the heart on aceount of its movement, and although less satisfying from
an artistic point of view, is none the less valuable in a study of the size
and position. The position of the heart is further considered in con-
nection with displacement of organs as a result of pleuritic contraction
change. (See p. 358.)

Fig. 1. —Posterior view. Extensive tubereuloua infiltration of both apices on the right, to
the minth rib, and on the left, to the sixth. Heart small, partinlly obseared, pulled upsward and
to the right. Notiee higher level of dinphragm on left side.

The employment of the x-ray has been of some interest in the
clinieal study of pulmonary excavation. While but few cavities have
appeared in the skiagraphs which had not been previously detected,
several were noted by the physical signs which subsequently failed to
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materialize in the x-ray picture. This lack of verification constituted
4 conspicuous feature of some cases in which a diagnosis of pulmonary
excavation seemed to have been irrefutable. In each case error in the
interpretation of the physical signs was occasioned by the existence of

Fig. 62.—FPosterior view. Extensive fuberculous infiltmtion, right lung, from second rib to
base, postariorly. As result of well-dafinod contractile change diaphragm pulled upward and heart
of small size and partially obscured, displaced upward and to right. Tuberculous infiltration of left
lung, from ;;fmx to sixth rib, pwu_-rimllg, Note mottling in both lungs. Cavity left upper bhack.

i

Compare with Fig. 101,

a localized area of consolidation directly over a primary bronchus.
In one case a similar diagnosis of pulmonary cavity had been made
previously by three elinicians of unusual skill in conducting physical

examinations.

- p——— -

i
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Bronchial glands were depicted prominently in a few pictures after
a diagnosis had been made upon the basis of the physical signs and
pressure symptoms, More frequently, however, they were found in the
skiagraph when their presence had not been anticipated.

Upon the other hand, the z-ray picture occasionally simulated
certain pathologic conditions which, in fact, did not exist, notably
aortic aneurysm and pleural effusion. As these conditions were
assuredly absent upon the basis of the physical evidences, it follows that
the skiagraphic findings per se are sometimes susceptible of erroneous

. . g 63.—Posterior view. Extensive tubereulous involverent, entive left lung, with modemnte
infection at right apex. Pronouneed connective-tissue eontraction change in left lung, with marked
plaural thickening. Heart small, partially obscured, and displaced notieeably to the left.  Small
cavities between third and fourth and Gith and sixth ribs, Compare with Fig, 97.

construetion save by an expert interpreter. The suggestion of aneurysm
was oceasioned by enormous hypertrophy of mediastinal pleura, and
the simulation of pleural effusion, by excessive thickening and contrac-
tion of the pleura. As a result of this comparison of the clinical and
Z-ray evidences of pulmonary tuberculosis, the conclusion has been forced
that valuable supplementary information is offered by radiography, in
cases exhibiting definite struectural change, but that its most important
diagnostic scope is limited to such conditions. A considerable num-
ber of interesting reproductions are presented in order to illustrate this
position.
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It is worthy of note, however, that in a few exceptional cases the
employment of the z-ray was of signal advantage as an aid to the early
diagnosis when the physical findings admitted of reasonable doubt.

It should be understood that, in submitting the following radio-

Fig. 6i4.—Posterior view. Extensive tuberculous infiltration, entire left lung.  Slight infil-
tration, right apex. Well-defined mediastinnl’ gland ot root of right long. Heart small, partially
obasure d, and displaeed to left,

graphs, the plates are selected almost entirely with reference to their
relation to the results of physical examination. It is designed to
present the z-ray findings of a few patients, in whom the ill'lgtm%ls Wi

more or less obscure, upon the basis of the physical exploration of the
chest. In m:idltmn, there are exhibited radiographs of individuals
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displaying well-defined physical evidences of active and extensive
tuberculous infection. The patients comprising the series of cases, as
represented by the radiographs, do not conform to any fixed tyvpe of
pulmonary tuberculosis, the physical signs denoting a varying degree

: Fig. 65, —Pasterior view. Tuberoulous imhltration, entire left lung, with pronounced pleural
':hl-l‘kf'llﬂ'll.iﬂ.l base. Note mottling in se apular region.  Heart small, partially obseured, and dis-
placed to laft. Slight infiltration, root of nght lung. Cavity in left upper back.

and character of pulmonary involvement. Thus will be seen, from an
z-ray standpoint, the different pathologic changes in '[JH|1II-UZI].1.I". tuber-
culosis, from the very incipiency of the disease to the advanced stages.
The pathologic processes »-I:cmn upon x-ray examination consist
of slight apical infiltration, moderate tuberculous eonsolidation, localized
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in extent, wide-spread areas of tuberculous consolidation, sometimes
involving an entire lung and parts of the other, differing degrees of
pulmonary exeavation, diffused tubercle deposit in miliary tuberculosis,

Fig. 66.—Postenor view, Veryextensive tuberculous infiltration of left lung, with well-marked
fibrous tissue chaopge, pulling the heart upward and to the left, Note the dark shadow oceasioned
by the heart over the lower part of the scapula,  Well-marked circumsonbed tuberculons patches
distributed through this lung, also over the apex of right. Note absence of heart shadow n front
of vertebral column. Heart of small size. Compare with Fig, 98,

well-marked thickening of mediastinal pleura, often simulating aneurysm,
tuberculous enlargement of tracheobronchial glands, contractile changes
incident to fibrous tissue proliferation, resulting upward and lateral
displacement of the heart, the frequent small size of this organ, the
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imperfect descent of the di iElll] agm upon one side, marked unilateral
pleuritic thickening simulating effusion, small and moderate pleural
effusions, the density of the shadow corresponding with the curved
lines of percussion dulness, loealized empyema, pneumopyothorax,
and other processes of a non-tuberculous nature, though of diagnostic
interest in connection with pulmonary phthisis.

The oceasional utility of the z-ray as an aid to the early diagnosis
of pulmonary tuberculosis is well illustrated in Fig. 45, which shows
a pronounced tuberculous infiltration at the right apex, although the
apical percussion outline is entirely normal, as shown in Fig. 6. Careful

Fig. 67.—Posterior view. Enormous tuberculous infiltration, with extensive pleural thicken-
ing, entire left ]!H]l.,’ {l'L".II‘.‘.- in front of the "\-IJ:IIII of the aop ;|_||||| helow anterior end of first fib
corroborated by physical signs.  Heart obscured, but pulled to the left.

auscultation also fails to disclose the slightest evidence of tuberculous
infection.

In connection with the preceding case, the r: wliograph, Fig. 44, 1s of
especial interest. In this instance, the physical signs suggest a possible
tubercle deposit at the ||;:ht apex. There is an .:l]fl],'lt{"tll]‘.lll‘ shrinkage
of the air-content in this region, as shown by the pere ussion boundaries
represented in Fig. 37. Upon z-ray examination there is found no
evidence of tubercle deposit at either apex. A thickening of the right
mediastinal pleura had exerted sufficient traction at the right apex to
afford a reasonable suspicion of shrinkage from tubereulous infection.

In the radiograph, Fig. 53, is shown a tuberculous infiltration
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involving almost the entire left lung. While the auscultatory evidences
are well defined in this area, there 1s also an appreciable shrinkage in
the percussion boundaries at the right apex. The absence of shadow
change in the latter region is, therefore, possessed of considerable
clinical interest. Upon the other hand, the apical shrinkage seen in
Iig. 41 is amply explained by the destructive change represented in
the radiograph, Fig. 56.

In Fig. 46 the skiagraph discloses elearly the presence of a slight
thickening at the left apex, with moderate tuberculous involvement at
the right, extending nearly to the fourth rib, yet the physical signs in

Fig. 68.—FPosterior view. Extensive tubersulous infiltration, entire left lung, with pronouneed
pleural thickening at base,  Mottling in left scapular region.  Slight opacity at right apex. Heart
small, obscured, and displaced to left,

this case are entirely negative. The small size of the heart in this case
is worthy of note.

By reference to Fig. 47 it will be seen that the results of z-ray
examination disclose a slight tuberculous process at each apex, some-
what more pronounced upon the right, with an appreciable infiltration
at the root of each lung, yet in this case, as in the preceding, the physical
signs afford no suggestion of tubercle deposit.

Fig. 49 is also of much interest in connection with the early diagnosis
of pulmonary tuberculosis. The patient had displayed for several
months a continuous loss of weight. There were daily temperature
elevations, rapid pulse, and general prostration. There was no cough or
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expectoration, and the physieal examination was absolutely negative,
vet the radiograph shows an apparent tuberculous infiltration at the
root of each bronchus.

. I'.il-r. LI} D Posterior view, I":;u;lun-lir(\- fonnEcliye-tiasie 1"1||1I!I':L-:"ti||I|_witE!| l‘.l1'l|l||1|||t|.l::!'||. jl-||."!lr'|||
1F|trkl*m:m 1.||:r|::u|.|g|‘:nt|l_ entire loft lung. Nnh* 'I:'|_11~|.':|| curvntane of r-[:liln" incident to 1_I:|.-:'Ii1_111.
Henrt displaced markediy to left and partinlly obseured by pleural thickening, This ease is of
E‘-*ilﬂ‘f-‘lh-] interest in view of the fact that the patient hias secured o remarkable arcest of the tuber-
culous process, with entire abzence of tubercle bacilli.

In Fig. 50 the radiograph represents the existence of a localized
tuberculous infeetion at each apex, somewhat more pronounced upon
the right side. The physical signs in this case at the time of examination

14
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admitted of reasonable doubt in their interpretation, altliough some
months previously moisture was recognized at each apex.
Evidence of slight tuberculous infiltration at each apex is seen by

{7 Chiite . B

Fig. 70.—Posterior view., Extensive infiltration of entire rght lung. Moderate infilimtion
of left. Heart small and displaced to right. Several small cavities on nght side and hmnl:‘hinl
glands on left. Condition at base of right lung somewhat obacure.  Marked shadow at right
sugeesting pleural effusion, in corroboration of physical signs. Negative result from half- duzun
aspirations.

reference to the radiograph, Fig. 48. Tuberculous cervieal glands were
readily palpable. Upon each Hl[ll” there was pronounced dulness upon
percussion, and the respiratory sounds were appreciably enfeebled.
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The results of z-ray examination, as shown in Fig. 51, are strikingly
corroborative of the physieal signs. In the radiograph is shown a
slight tuberculous deposit in the right middle and upper back. The

Ko |

Fig. 71.—Poaterior view. Extensive tuberculous involvement, both lungs. Note tha com-
pamtively slight change at apices and the sxtensive pleural thickening at right base. Cavity in
rnght lung between fourth and ffth ribs and well-defined infiltration, left lunge, in the neighbor-
!““'P_’I of the fifth and®sixth ribs. Note marked plearal thickening nt left base.  The physical signs
in fght back strongly suggeated ploural sffusion, but negative results wore obtained from numer-
ous aspirations. Heart apparently small, partially obacured, and displaced to the rght.

physieal signg, as indicated in Fig. 36, relate purely to the presence of

very ﬁn.e clicks in the right upper interscapular space at the end of
Inspiration following a cough.



276 DIAGNOSIS AND PROGNOSIS

It_ is apparent, from the preceding cases, that the z-ray may
oceasionally be of service in the detection of small localized areas of
quiescent or arrested tuberculous infection. This is especially true

Fig. 72.—Posterior view. Pleural effusion, right base. Extensive tubercelous involvement,
upper nght lung. Large eavity, right lung, fifth to seventh ribs.  Tuberculous infiltration, entire
left lung. Heart obzeured,

when an incipient tuberculous proeess limited to one apex is unassociated
with fine clicks or well-defined modifications of the normal respiratory
sounds.

Among the cases with more pronounced tuberculous involvement
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there was no difficulty experienced in establishing a diagnosis from the
]ih‘n“‘lif‘i!l examination. In many cases, however, the information
yielded by the skiagraph as to the extent and nature of the involvement
was of considerable value. As previously stated, this related especially

Fig. 73.—Posterior view. Case of modemte plewral effusion, left lung.  Chameteristic letterof 8"
curve, extending to the inferior angle of the scapula, in ||.|1'u| corroborntion of I:li'l'l-""l‘l al =igns.

to the detection of slight degrees of cardiae displacement unrecognized
upon physical examination.

In addition to the cardiac displacement from traction exerted by
virtue of fibrous tissue proliferation, the enormous thickening of medias-
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tinal pleura has been of much interest in many cases. The lack of
parallelism between the physical and radiographic findings, with
reference to pulmonary cavities, has already been cited. .

The frequency of the conspicuous enlargement of tracheobronchial

. Fig. 74.—Fosterior view. Oase of localized empyema of left lung three weeks after operation.
Skiagraph taken through dressings, showing drinage-tubs in sifu. Heart small and partially
obscured. Compare with Fig, 106,

rlands, when unsuspected upon physical examination, is also worthy of
note.
In addition to these general considerations, to which attention has
been called, it is perhaps well to analyze a few features in some detail.
The radiograph discloses the existence of tuberculous infiltration
in both lungs in 28 out of a total of 37 cases of pronounced pulmonary
infection. In 9 instances the infection of the lesser involved lung
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was not noted upon physical examination, although the more extensive
processes in the other were readily detected. In these cases small
areas of -tuberculous infiltration are shown in the radiograph, either at
the apex or at the root of one lung.

: _Fig. T'- - Fn::tpr'mr view, f'u_ﬂ' of old ]|-r|r'1:||||||-|;:3.'|:11_'||||-r:l|x 190 _'g.‘r':]:ri nlter 'H1-_|||'-:]e' :}J;wrul!iun,
Cavity injected with three and one-half ounces of Bigmuth salution.  Note retraction of right side
and unilaternl curvature of spine.  Heart obsoured.  Compare with Figs, 107, 108, 104,

Among the non-tuberculous cases, numbering 10, 3 are instances of
extensive thickening of mediastinal pleura, of which the radiograph
in 1 ecase simulated the appearance of aneurysm to a striking de-
gree.  One shows clearly the characteristic letter * S" curve in pleural
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effusion, 2 are cases of circumsecribed pneumothorax, 2 of pneumopyo-
thorax, 1 represents the pathologic change in carcinoma of the medias-
tinum and lung, and 1, in abscess of right lung following pneumonia.

Fig. 78.—Poaterior view. Same cose a8 Fig, 74, Pneumothorax three years after Scheds
operation.  Cavity injected with one and one-half ounces of bismutn solution. Note small size
of cavity in comparison with Fig. 75. Heart obscured.

In the distinetly tubereulous cases the mediastinal pleura is greatly
thickened in 19, the simulation of aneurysm being pronounced in 5. In
the radiographs taken from cases of carcinoma of the mediastinal pleura
and absecess of the lung respectively, the resemblance to aneurysm is
especially marked.
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Extensive unilateral thickening of the pleura is found in 18 instances.
Of these, the possibility of pleural effusion is suggested by the radio-
graphic findings in 8 cases. _ .

A pronounced disparity with reference to the height of the diaphragm
upon the two sides is noted in 8 cases.

. Fig. 77.—Posterior view. Cnse of cireumseribed empyema ten vears after operation, show-
ng r":?ﬂ'fll“l'l of tenth rib. Hmall dark At i ri|:||.|_ bBaae 1a the ahadow of o E:Ii.l!l!l"' ol lead i11tii:"|’|.l5l|

the II:II.I!!I!“[! of lln} pieatrix,  Slight infiltmtion, upper portion of ench lung, espocinlly |1ru|n1|1:||||::r'3
at the right. Thickening of mediastinal plenrn.  Pulling of heart upward and to the right. Heart
of small size. Compare with Fig. 105,

The heart is apparently of small size in 20 instances. It is partially
or entirely obscured in 17, while in the remaining eases no deviation
from the normal size is suggested. As a result of the traction incident
to fibrous tissue change the heart is displaced to the right in 9 cases,
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to the left in 10, upward in 6, upward and to the right in 5, upward
and to the left in 1, making a total of 31 instances of cardiac displace-
ment.

| ga b o 4 1
Fig. 78.—Fosterior view. 8light tuberoulous infiltration of right 1|p:|wr_1|.m§.. with marked consoli-
dation and pleural thickening ot right baze, Compore with Fig, 104,

Pulmonary cavities are shown in 13 cases, and perceptible enlarge-
ment of tracheobronehial glands in 10.
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el 2. Cheidde MR K

Fig. 79.—Posterior view. 'V ery extensive tuberculous infiltmtion, entire left lung, with marked
pleural thickening at base. Note the laternl ‘-E:II11'I.] eurvatune uwu,ll"ni to fibrous fissue contructile
changes.  Moderate tuberculous infiltration, rght upper lung. Heart of small size, partinlly
oheeured, and displaced to the left. Compare with Fig. 42,
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Fig. 80.—Posterior view. B8light thickening, right apex
tubereulous involvement. Slight mottling of left lung, denoting probabile santecedent tuberculous
infection. . Well-defined pleural thickening at left base, corroborating physical signs. Heart dis-
placed slightly to the right.

. undoubtedly incident to previous
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Fig. 81 .—Posterior view. Moderate tuberculous infiltration, nght a?r.'x, with a small and lur
eavity. Slight infiltration, left apex, Thickening at root of left lung. Heart of small size. We
marked thickening of mediastinal pleura simulating aneurysm.

Fig. 82 —Posterior view. Well-marked thickening of mediastinal ploura, closely simulating aortio
aneiryam. Heart small, displaced upward and to right (courtesy of Dr. Arneill).
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Fig. 83.—Posterior view. Gross infiltration at right apex, with thickening of mediastinal
pleura, simulating ancuryvem. Slight l..uhr:rr‘.uimm.n wmeity ot left apex, with some thickening at
root of both lungs. Heart displaced o little to the right. Fartinl obliterntion of cavity at right apex.
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Fig. 84 —Posterior view. Well-marked fibrosiz of medinstinal plenra, simulatin nucur.!.ﬁm
Large cavity on the right, behind, above, and below alavicle, inclosed by fibrous tissue band which
Moves ?Hrl'-' definitely on respiration, as disclosed by the fluoroscope.  Heart small, partinll

1=

ohaeured Blu.::ud upwn:rr] and to the left. A complete cervienl rib on right, rudimentary on left
(eourtesy of [ir. Sewall)
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Fig. 85 —Posterior view. Infiltration of each apex. Well-defined thickening, mediastinal
pleurn, markedly simulating anearysm. Large cirenlar pulmonary cavity in nght upper megion,
Charmetenstie mottling from tuberculous infiltration on botlh sides, Heart small and displaced
upward.
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e

. Fig. 88.—Posterior view. Extonsive carcinomatous infiliration of mediastinum, very closely
simulating aneurysm. Diffused glandular involvement in both lungs, secondary to primary involve-
ment of the left breast, which was completely excised two years ngo. Evidences of advaneed
infiltration in the lung are corrobortive of physical signs. A visible palpable mass, recognized as
per photograph (Fig. 25), over the upper part of the sternum.  Heart obscured, displaeed upward
and to the right,

16
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of 22 (htde M-

Fig. B7.—Posterior view. Bkiagraph taken after death from general miliary tuberculosis compli-
eating pulmonnry phthisia. Extensive tuberculous infiltration with pleural thickening of left side.
Heart small, obsoured, pulled materinlly to left. This picture iz of especial intersst as showing
well-defined miliary deposit in mght lung, unobscared by thickened pleum.
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f 88, —FPosterior wiew. Pronounced fibrous tizsue proliferation of nght lung, producing
marked displacement of heart to right.  Slight destruetion of pulmonary tissue, as shown by cove
ity. best marked between sixth and seventh nbs,  Moderate inliltation at root of left lung,  (This
condition 18 more fully deseribed in text, see p. 206.) Heart of small size.
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Fig. 8t%.—Posterior view. Thickening of mediastinal Flnnm. with heart disloeated upward.

Elight imfiltration in nght upper lung, Two well-marked glands at root of right bronchus,  This
picture is of interest by virtue of anomalows shadows upon each side, ineapable of interpretation by
physieal signs or by z-ray appearance. Heart of small size.
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Fig. 90.—Anterior view. Large abscess in right lung, following pneumonin. Circumscribed
shadow very closely simulating aneurysm, and Blending with the shadow of the heart. Condition
confirmed by autopsy (courtesy of Dr. Sewall).
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the ages of eight and fifteen than prior to eight, or between fifteen and
twenty. Inearly life the process is invariably more active than in sub-
sequent years, the absorptive powers being much greater and toxemia,
as & rule, more profound. It is also likely that the capacity for ﬂhamp-
tion of toxic products is greater from eight to fifteen than in the imme-
diately ensuing years, but its influence is more than ofiset by the far
greater docility of patients at such time of life than in the years approach-
ing manhood. Children around twelve are less inclined to disobedience,
and much more amenable to discipline than in the neighborhood of
fifteen to twenty. At the latter period they are more apt to be willful
and difficult of restraint, even if without tendency to viciousness. This
is especially noticeable among young people who have been subjected to
the pernicious influence of indiscriminate petting and parvental indul-

1. 81.—Marked unilateral deformity as a result of Fig. 82 —Illustrating s gain of fifty-
extensive fibrosis in a boy of eleven years. five pounds in weight in n boy fourteen
yvears old with extensive bilateral involve-

ment.

gence. The management of such patients is often fraught with exceed-
ing difficulty. Although the natural disposition may be gentle and
kindly, the temperament not essentially irritable, and the manner not
domineering, the formation of character is necessarily incomplete. there
often being exhibited an unfortunate lack of self-control or submission
to the advice of others. Patients at this age have not reached years
of discretion, and have not been permitted to aecquire that maturity of
judgment which is necessary to successful results. It has been my
observation that the prognosis has improved with every semidecade
from twenty to fifty, and diminished from that time onw ard. This has
been more particularly true among males than females. In the latter,
on account of the menopause, with its attending nervous disturbances,
I have found the best results to obtain in the fifteen-year period from
thirty to forty-five.
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CLINICAL MANIFESTATIONS OF BONE AND JOINT TUBERCULOSIS 449

was finally decided by Drs. Baer, Packard, Powers, and myself that the
original diagnosis of spinal caries was correct. There was no angular
projection, and the skiagraph shows no deviation from normal contour
of the spine.

Fig. 116.—Pott's dieeass of gecond and third lumbar vertebrm, eausing scoliosis. Note high
point at which sacral canal opens.  (Compare with Fig. 1156.)

Fig. 115 illustrates a pronounced deformity in a patient with sacral
and lumbar earies and a discharging sinus, who came under my obser-
vation in January, 1907. His pulmonary disease had been of four

ears’ standing, following an attack of appendicitis without operation.
n May, 1906, after visiting various health resorts, he experienced marked
24
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pain in the neighborhood of the left sacro-iliac articulation, with the sub-
sequent development of a fluctuating tumor which was opened at once.
The lower portion of the spinal column is seen to have undergone an
abrupt curvature to the left. The accompanying skiagraph (Fig. 116)
shows extensive necrosis of the sacrum with moderate involvement of
the bodies of the second and third lumbar vertebre.

The symptoms of tuberculosis of the hip-joint are almost always
of very insidious onset, although they occasionally begin more or less

_ Fig. 117.—Tuberculous infection of tlm inferior 1]1:ra.rt of thn third lumbar vertebra. The
diseased area is indicated by the arrow. Note dark shadow above arrow resulting from abscess
formation. ‘This patient died about one year subsequent to the time of this examination from
tuberculous meningitis.

abruptly. The condition is recognized as an involvement of a single
joint, thus affording a differentiation from rheumatism and other poly-
articular affections. There i= no invariable relation hbetween the symp-
toms referable to the joint and the general condition, although many
patients are observed to present indieations of more or less physical
debility. Fever is present in some instances, but possesses compara-
tively little diagnostic import.

The early symptoms are pain, lameness, and impaired mobility of the

e
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joint, due to muscular spasm. Pain is by no means constant, and may
be absent at any stage of the disease. There is no direct interdependence
between the amount of pain and the extent of pathologic change involv-
ing the joint. It is sometimes absent despite an extensive destructive
process involving the head of the femur, or even producing perforation of
the acetabulum. If there is an acute ostitis, however, the pain may be
very intense. Often it is more pronounced during sleep, and gives rise
to the production of night-cries, which have been deseribed. The pain
during the night is produced by spasmodic contractions following relax-
ation of the muscles, which, during waking hours, have served to protect
the sensitive joint. The child does not always awake, but if aroused,
rarely complains of pain or bad dreams, and does not exhibit evidences

4 Fig. 118 —~Incipient tuberculosis of both hip-joints. The disease is indicated by slignt
Ilreﬁ'uja._nt.y in the -uf;[mr part of the rim of the acetabulum and by characteristic cloudiness about
each joint. Clinieal symptoms of the disease were present in the mght hip-joint ot the time of
taking the aiu_a&mph_ but were not marked in the lefe until about two months later,  The disease
in this ease evidently orginated in the right hip=joint, ns evidenced both by the clinieal symptoms
and by the greater amount of atrophy shown in the right femur.

of fright. In the early part of the disease there is but little admission
of local pain or sensitiveness to pressure. As the affection advances,
however, these symptoms may become pronounced to a considerable
extent. The pain is usually referred to the knee, and is aggravated upon
Jarring or manipulating the limb. Varying degrees of remission of pain
may take place. Lameness is of much more importance, even as an
early symptom of hip-joint disease, than pain. The limp is more or
less characteristic, the patient being observed to favor the joint as much
48 possible upon walking. There is a noticeable stiffness or irregularity
of gait, with diminution in the length of the step and a distinet favoring
of the affected joint. The weight is borne upon the ball of the foot rather
than the heel, and is speedily transferred to the other foot. In some
cases there is a tendency toward flexion at the ankle as well as at the
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ening of the affected limb, for which compensation is afforded by tilting
of the pelvis, varies with the degree of abduction, which is usually asso-
ciated with outward rotation.

An appearance of shortening is produced by flexion and abduction
with inward rotation, which position in more advanced cases is volunta-
rily assumed upon walking. This is accompanied by an upward tilting
of the affected side. When the limb is apparently lengthened, the
fold between the thigh and gluteal fat is lower than its fellow of the
opposite side, and is less pronounced on account of the flexion of the
thigh. When the limb presents the appearance of shortening, the glu-
teal fold is higher and shallower than upon the unaffected side, while

. Fig. 120.—Tuberculous infection of the left nectabulum. 'The disense is indicated in the
skingraph by the lighter shadows which are seen in the upper part of the acetabulum.  Note the
atrophy that has taken place in the left fernur.  This skiagraph shows the disease a little farther
advanced than is represented in Figs. 118 and 119,

in front the vulva is elevated and the inguinal fold is deepened and
lengthened.

Atrophic changes in the museles of the affected limb are almost
constant, and are especially pronounced in the thigh and gluteal region.
The atrophy takes place surprisingly early. :

_ Suppuration may occur both within and without the joint, and give
rise to external evidences of abscess formation, pus often presenting
in the anterior and lateral regions of the thigh.

Late in the course of hip-joint disease actual shortening of the limb
may take place. This condition, however, is of comparatively slight
Importance in diagnosis on account of its delayed manifestation.

. In Figs. 118 to 124 inclusive are shown the serial stages of hip-
Joint disease from incipiency to recovery as disclosed by the z-ray.
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The technic of physical examination, the methods of ascertaining
the various measurements, and the details of differential diagnosis of
hip-disease, perhaps more than any other tubereulous joint lesion, belong
strictly within the domain of orthopedic surgery.

The symptoms of tuberculosis of the knen-]mnt conform in their
essential characteristics to the general description of tuberculous joint
lesions mentioned on p. 445. Attention was directed to local swell-

v chate mB

Fig. 121.—Active tuberculous disease of the left hip-joint.  The head of the femir has been
almost entirely absorbed. A drainage tube is shown in siti.  Thers was o discharge of a pint of
pus from the _'|-;1|'|'|I: du;l:,. al the time of the examination.

ing, tenderness, pain, ecircumseribed temperature elevations, infiltra-
tion of tissues, limitation of motion and flexion. These changes afford
a fairly accurate characterization of the symptoms of knee-joint
tuberculosis. Lameness is usually present, the limp varving with the
intensity of the inflaimmatory and destructive process. The swelling
15 produced by the pathologic changes in the neighborhood of the joint,
in the synovial membrane itself, and by the presence of moderate effusion
between the articular surfaces. Motion is limited, and flexion is invari-
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Fig. 122.—Well-marked tuberculosis involving ihe left acetnbulum and head of the left
femur. The disease in this ease has persisted for three yvears, but at present the process of repair
is becoming established. Note the charactenstic atrophy of the left femur.

Fig. 123.—01d tuberculous infection of the left hip-joint. The patient now has faidy good

use of the leg, the disease having been arrested, The head and part of the neck of the femur have

n absorbed and the remnant of the neck is disloeated bnekward.  The lesions in the aeetabulum
are well shown, Note the chameteristie ateophy of the left femur.
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ably present, as well as reflex spasm of the muscles. The degree of
flexion corresponds largely to the acuteness of the infection. Other
deformities of a secondary character may take place. The various

__ Fig. 124.—Complete recovery from an extensive tuberculons infection of the rght hip-joint
in infancy. The skiagmph shows that the head of the femur has been absorbed.  Firm bony
union has taken F!nce between the thickéened neck and the acetabulum, permitting no movement
at this joint but the patient hinas a useful limb.

displacements of the tibia upon the femur with certain other deformities
are late manifestations of the condition, and do not require more than
mention of their occasional existence in such cases.











































































. ) . o - A8 10 d K gl &
3 = H L= ekl E i & LLLE Lr] I
} 1 1 [ i ;| AL ! =il 1 !
i C 1 ! 1 ! ! 4 d
| 211 LAY E L EAS . ] 12T
11 J v LIS dELIL 1L L& 4
1 T ¥ Ty : O 4 .
| } i I - | 1 fR LBy [ v ] :
=11 LCFLL i H LE
o b i T ; : i 1 1= PRB = e
: ¥ i Al B
: s i 3 % g : “ETYIT 1 "
] 1 ) &5 0 L [ [ [} Bk
- : BT 6 ' T A ) 2
. :











































1 ] : W) IO ¥ BIL : =
F L ) A=l
T T ] - - : = :
B A1) I LN 3 e : :
- - T 2 R













|
|
|
i
|

TUBERCULOSIE OF THE KIDNEY 497

As a matter of fact, tuberculosis of the kidney is rarely recognized in
its incipiency, and after the disease has passed this period, there
exists but slight justification for delay in resorting to radical surgical
operation. Procrastination at this time is met with the unanswerable
argument that there is practically nothing to gain by delay, and immi-
nent danger of descending infection to the bladder, as well as extension
to the kidney of the opposite side, as shown by the comparative autopsy
statistics of bilateral affection. It is true, however, that in exceptional
instances satisfactory results are secured by eclimatic and hygienic
management, suggesting the propriety of utilizing these measures for a
time in cases exhibiting the earliest stage of infection. It is recognized
that it may be extremely difficult to differentiate between the early cases

Fig. 126.—Posterior view. B}:EagruIPI: showing large oval tumor of left kidney of tuberculous ori-
gin. (For deseription of case see p. T48.)

. appropriate for climatic and hygienic management, and those suited for

immediate operation. It must be admitted, also, that it is in precisely
this class of cases that the most satisfactory results of operative sur-
gery upon the kidney are attained. The following considerations, how-
ever, afford a justification of occasional recourse to general measures
before resorting to radical operation: the earlier recognition of the dis-
ease than formerly; the means afforded for securing a fairly accurate
determination of the progress through frequent urinary examinations;
the excellent results not infrequently attained by hygienic management
I incipient cases; the great importance of the kidney to the vital
economy, and, finally, the knowledge that even with the removal of
the diseased kidney the primary foeus still remains in the body and
may constitute the source of future infection.
32
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628 PROPHYLAXIS, GENERAL AND BPECIFIC TREATMENT

method is much greater than obtains in lower berths of Pullman sleeping-
cars, though the conditions are in some respects quite similar, With the
upper berth made up and the curtains tightly drawn the traveler in
the lower compartment occupies throughout his entire length a modified
window-tent. The comparatively small window opening is practically
offset by the forcible entrance of air ineident to the rapid motion of the
car, yet the air within this confined space, even during hot weather, when
the windows are open, often hecomes noticeably foul. It is apparent that
a vitally important feature of the window-tent is the opportunity afforded
for the egress of expired air by virtue of the proportionately large open-
ing. An added factor is the small capacity of the inclosed tent, with its
rounded upper surface facilitating the course of the air-current. In
describing the ventilation of the window-tent Knopf states that the
cold air enters at the bottom of the open space, deseribes a quarter
circle, and makes its exit at the top, carrying with it the exhaled carbon

Fig. 131.—Dr. 3. A. Knopf's window-tent.

dioxid. This I have verified by the use of a delicate instrument known
as the air meter, the current being perceptibly inward at the bottom
and outward at the top. In cold weather it is apparent that the outward
direction of the air-current at the top is facilitated by the egress of heated
air from the room through the aperture above the window-tent. This,
of course, would not obtain during warm weather or when the window
is brought down to the level of the canvas. It is also found that the
degree of ventilation within the tent varies materially according to the
direction of the wind and the temperature of the surrounding atmo-
sphere: in other words, it is dependent somewhat upon the temperature
relation of the inspired and expired air. The course and vigor of the
air-current within the tent are greater in proportion as the temperature
of the exhaled portion is warmer than that of the outside atmosphere.
In cold weather the warm evpired air rises to the upper portion of the
tent and makes its exit in that region, its place being taken by the
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struction, and the frequent uninviting environment. Other drawbacks
to their practical efficacy for advanced cases consist of inaccessibility
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Fig. 134 —Eummar shack for sleeping and housekeeping purposes.

to the dwelling, remoteness of the kitchen, and consequent diffieulty
in serving properly prepared food, the frequent absence of nurse or
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ENFORCEMENT OF AN OPEN-AIR EXISTENCE G35

attendant, especially at night, and a location, as a rule, too near the
ground, which becomes wet and damp in unfavorable weather. How-
ever, these wooden structures, notably Millet's sleeping shack and King's
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Fig. 135.—Another shack similar to the preceding.

lean-to, are eminently useful devices, far superior to any form of tent
in cold weather, and appropriate for a large number of patients. The

Fig. 136.—8hack appropriate for warm weather.

sleeping shack is, in effect, & porch severed from all communication
with the house, thus entailing certain disadvantages, as described.

It is my custom to obviate these objections during the summer
months by providing in the mountains, for a class of patients, shacks
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that are suitable not only for sleeping, but for housekeeping purposes.
These are inexpensive, but perfectly comfortable and well adapted to
small families. A view of these somewhat primitive but none the less
inviting abodes secured at a minimum of expense is shown in the
accompanying photographs.

The lean-to arrangement, as developed by Dr. King, oi Loomis Sana-
torium, 18 virtually a sleeping shack designed for the accommodation of
from eight to sixteen people. A wide shed is erected with a projecting
roof over an open front. The ends may be open or closed, according to
the requirements imposed by weather conditions. The beds, which are
placed in a row in the rear of the inclosure, facing the opening in front,
are assured of sufficient protection from beating rain or snow. Space is
afforded for reclining chairs between the foot of the bed and the front
of the inclosure. Canvas curtains are suspended along the open
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. Fig. 137.—Double sleeping porch with easterm and southern exposures.  This summer residence
is provided with porches upon all sides save the north, which is proteeted by the rocky formation
appearing in the baekground.

exposure, which is thus capable of being closed at certain times. The
most recent modification of the original lean-to consists of the con-
struction of a well-equipped dressing-, bath-, and toilet-room, and a
spacious sitting-room connecting two separate apartments for sleeping
purposes.

An ingenious, somewhat expensive, and rather impracticable device
18 the revolving shelter, so constructed that the support of the building
is borne by wheels which traverse a circular iron rail around the base,
with a pivot at the center. The only important principle invoked
by the substitution of these structures for the ordinary sleeping shack,
is the means afforded for avoiding more completely the chilling effect
of wind and storm, as well as for securing, if desired, the greatest possible
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658 PROPHYLAXIS, GENERAL AND SPECIFIC TREATMENT

remain in the direct rays of the sun only during such times as actual
benefit is experienced, and to remove the invalid whenever discomfort
supervenes. It is not altogether the varving degrees of heat from the
sun's rays that produce beneficial results. At different times there is
demanded a judicious exposure to direct sunshine or protection from
the intense heat according to the state of the . patient and conditions
of weather.

I am not in sympathy with an application of the theory of outdoor
sleeping at night regardless of other considerations. This practice,
when advised with proper discrimination, is capable of producing

for
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Fig. 139.—Another residence with appropnate sleeping poreh.

inestimable benefit in the way of an improved appetite and digestion,
with an increased feeling of bien élre, but its routine adoption is followed
in some instances by harmful results. It must not be forgotten that
the patient at all times must be kept perfectly comfortable, as well as
being supplied with fresh air. In extremes of weather comfort can be
secured only by lowering the canvas curtains, and closing all outside
apertures to such an extent as to preclude proper ventilation. During
severe cold, patients not only arve more comfortable in a bed-room with
moderate heating facilities, but at the same time are afforded much
better ventilation from one or two open windows, than is possible upon
an outside porch with all curtains tightly closed. Further, it has been my
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experience, save during the summer, that some patients do poorly when
sleeping out-of-doors. An explanation is found in the varying degree
of bronchial irritation coéxisting with the tuberculous infection. In
so far as the bronchial element predominates, by just so far is the cough
made more distressing and the general condition thereby less favorable
through exposure to the cold air at night. During the winter months
the therapeutic indication for cases of chronic bronchitis per se is not
fresh air, but rather protection from drafts and exposure. It appears

. L S

Fig. 140.—Bmall city cottages for groups of patients. The upper sleeping porches do not
appear in the picture.

consistent and wise to offer bronchitic patients suffering trom com-
plicating tuberculous processes, the same judicious consideration.
While in many cases there iz no direct relation between the extent of
the tuberculous change and the amount of bronchial irritation, the
fact remains that severe bronchial disturbance reacts decidedly to
the disadvantage of the invalid. This is especially exhibited in the
fatigue inecident to the cough, and in the reflex vomiting after the
ingestion of food, which materially interferes with nutrition.

CHAPTER XCIII
REGULATION OF DIET

Tar vast importance attaching to the diet of tuberculous invalids
15 demonstrated by the fact that nutrition is, to a very great extent,
the measure of nature’s constructive efforts toward an arrest of the
disease. It is true that oceasionally individuals develop tuberculosis
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656 PROPHYLAXIS, GENERAL AND SPECIFIC TREATMENT

reference to congeniality, temperamental peculiarities, tastes, stage of
the disease, and financial ability, the presence of a competent housekeeper
and nurse, and finally the directing influence of a non-resident medical
attendant, must afford a combination sufficient to produce satisfying
results. In Fig. 141 is shown a summer residence peculiarly adapted
to the needs of a few patients. The house, octagonal in shape, is entirely
surrounded by a sereened poreh, which is divided into sections by inter-
vening wire screening and adjustable awnings.

The medical control should not be permitted to predominate offen-
sively, but should continue as a non-intrusive factor in the constant
physical guidance of the temporary household. It seems unnecessary to
more than mention the improved psvehic effect of such an environment,
which exercises a potent influence upon many pulmonary invalids. In

Fig. 142.—Same residence as preceding,. Section of poreh communiecating with #leeping-room.

this manner much of the ennui and nostalgia, with resulting general
depression, so frequently observed in institutions, may be effectually
obviated. On the other hand, to those previously unaccustomed to
‘separation from home, sanatorium sojourn is often utterly beyond their
powers of individual adaptation. In pursuance of the foregoing ideas
it has been my custom for many vears to provide suitable accommo-
dations for my patients in residences appropriate for varying classes.
These abodes are selected either on the outskirts of Denver or in the
mountains of Colorado, according to the season. This grouping of
patients, particularly during the warmer weather, in the midst of new
surroundings, has been found, as a rule, especially advantageous. Asa
result of the constant attendance of an efficient nurse, a suitable régime
is maintained somewhat along the lines of a cottage sanatorium.: Some
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idea as to the private accommodations for patients of this class may be
afforded by reference to the accompanying photographs.

The preceding course of remark 1s intended to apply to invalids
seeking climatic advantages away from home, but does not refer to
exceptionally mmtractable cases. Among patients of the latter class,
autocratic control is urgently indicated, the routine discipline of well-
regulated sanatoria being found subservient to implicit obedience and
hence conducive to best results. The necessity of careful individualiza-
tion is thus apparent, the most suitable environment for one being quite
inappropriate for another.

Apropos of the foregoing considerations, it is of interest to compare
the advantages of the sanatorium with certain objectionable features

Fig. 143, —Another view, same cottage.

relating to the care of pulmonary invalids in health resorts when accom-
panied by members of the immediate family. Under such circumstances,
obvious difficulty is experienced in many instances in securing an atmo-
sphere of complete repose. In addition, the continuous presence of
relatives 1s frequently found inimical to perfect discipline. Disturbing
factors arise by virtue of the conflicting opinions sometimes entertained
by a parent, husband, or wife regarding the appropriateness of the régime,
and by the lack of insistence upon conformity to prescribed instructions.
The physician is likely to be seriously handicapped by the stubbornness
and perversity of accompanying relatives, whose temperamental peculi-
arities and disposition may demand the display of more tact, discretion,
and firmness than the control of the patient. Unwarranted petting,
condolence, or indulgence is responsible in many instances for serious
retardation of recovery. Provided relatives evince a cheerful accept-
ance of the instructions detailed by the physician, it frequently follows
42
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Fig. 145.—Bection of porch of same house as preceding.
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that, despite their cordial acquiescence, the patient is wont to refuse
to near ones that implicit obedience which could otherwise be obtained.
The influence of home life, even through no negligence or perversity of
judgment on the part of the family, is sometimes responsible for unfor-
tunate laxity of discipline. In addition to the occasional likelihood of
physical or social indulgence, the hours of rest in the open air are less
apt to remain undisturbed, and the ingestion of food, upon the whole,
less satisfactory. It is unnecessary to state that these objections do
not invariably obtain, the efforts of the physician in some cases being
vigorously reinforced by accompanying relatives. In undertaking the
management of pulmonary invalids, particularly serious cases, in pri-
ate houses, 1t 1s desirable to secure the services of a forceful, quiet,
and discreet nurse, through whose tact and firmness there may be
secured implicit compliance with directions. Given an atmosphere of

- -

Fig. 148.—Mountain residence with sleeping porches upon eastern and southern exposures,

repose and contentment in a well-chosen house, satisfactorily provided
with pﬂn,h accommodations and an abundance of appetizing food pre-
pared in accordance with individual tastes, the physician is in a position
to elaborate a full conception of institutional régime.

An important and somewhat neglected aspect of the closed sana-
torium is the possible rile of such institutions as centers of scientific
research, but this feature, which is rec o,f_nmmE as of immense value, may
be ﬂ.mp]lﬁed to the fullest extent only in those institutions ‘:U]meted
by State aid. Ample opportunity for original laboratory investigation
should obtain in sanatoria conducted for the benefit of lllillgﬁllt consump-
tives. Upon the other hand, elinical observation of a high order of
merit is permitted outside of institutions to physicians possessing the
proper equipment and ideals.

An economic phase of the sanatorium movement is worthy of pass-
ing mention. It appears, from a practical standpoint, that more bene-
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Fig. 148 —Another view of same howse. Taking the cure in the mountaing.

ficent results may be attained by the construction of a greater number qf
tuberculosis dispensaries, and by the more generous maintenance of anti-
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tuberculosis societies than by the expenditure of extravagant sums of
money for the erection of magnificent publie or private sanatoria. The
absurdity of erecting an imposing structure for the ostensible purpose

Fig. 149.—Five-room cottage in mountaing with sleeping poroh.

of housing patients with most ineipient infection without constitutional
impairment who are enjoined to remain constantly out-of-doors is quite
apparent. The cost of such institutions is assuredly out of all proportion

Fig. 1560.—Another five-room cottage in the mountaing with sleeping poreh.
to the benevolent results. On the other hand, at a less expense, endur-

ing benefits can be obtained through the establishment of modest dis-
pensaries. Protest, therefore, should be made against the unreasonable
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expenditure of public money for costly buildings, which, in many in-
stances, are injudiciously located in damp, moist regions or in immediate
proximity to large centers of population. It frequently happens that
in proportion as the cost for construction is excessive, the funds for

Fig. 151 —Six-room cottage in mountains, with outdoor sleeping accommodations upon three sides.

maintenance are insufficient. This is particularly true of several promi-
nent sanatoria in England and America. It should be emphasized
that no practical advantages to the consumptive accrue from elaborate
details of construetion or superfluous equipment.

Fig. 152.—Small cottage with sleeping porch.

Despite ample facilities for the accommodation of tuberculous
patients in England, the King's sanatorium near Midhurst has been
recently completed at an approximate expense of $1,000,000. The
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Fig. 154.—"Rock Rest."

outlay in many respects was not strictly demanded, yet no provision
was made for the admission of cases which were not entirely charitable.
The cost of the Beelitz Sanatorium near Berlin is even more prodigious.
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Three million dollars have been expended for its construction, with pro-
vision, however, for 600 beds. It is hardly necessary to present photo-
graphs of the various sanatoria in this country and abroad in order to
illustrate the beauty of architectural design and the general magnificence
of construction. The majority of readers are already quite familiar with
the general features of American sanatoria, the most modern of which pos-
sess administration offices in close proximity to the buildings devoted
to the housing of patients. Private sleeping balconies communicating
directly with an inside chamber are provided almost invariably, while
protection is afforded in extremes of weather from the summer heat
and the winter storms. It is important that all rooms occupied by con-
sumptives should be spacious, sunny, and well ventilated. These con-

Fig, 155 —8mall inexpenzive cottages.

siderations are particularly important with respect to 4 common dining-
room, in which the air during the winter season is likely to become
noticeably foul. Porches should be constructed in nearly all available
places, especially in protected corners, in order that shelter may be
secured when necessary from sun, wind, snow, and rain.

Waiving any mention of climatic considerations, it is important
that due attention be given to the matter of location. If the teaching
for vears as to the efficacy of fresh air is correct, it is essential that
institutions designed for the exclusive aid of consumptives should be
g0 situated as to render the greatest possible benefit. It is important
that sanatoria should be located apart from densely populated distriets,
and preferably in mountainous regions, rather than upon the lowlands.
The site for the institution should not be selected upon the extreme crest,
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of an elevated region, on account of the unnecessary exposure to severe
winds. For the same reason its location upon the unprotected plains,
particularly in the higher altitudes, is peculiarly inappropriate, no
natural shelter being afforded from the heat of the sun during the summer
months, and from the boisterous wind occasionally prevailing at other
seasons. Certain disadvantages also accrue from placing the buildings
in deep valleys, on account of the lesser hours of sunshine and the greater
tendency to dampness, with inferior drainage. An ideal site for a sana-
torium, or, in fact, for all buildings especially designed for pulmonary
invalids, should be upon the southern slope of a hill or near the base of a
moderately hich mountain. In order to afford shelter from the prevailing
winds the buildings should be located, according to regional weather

l

Fig. 166.—~Bix-room cottage, somewhat primitive, but quite comfortable and with ample porel:
TOO

conditions, either to the east or west of a spur extending southward.
It is still more advantageous if the mountain rises to a considerable
distance in the far background, even to a height of several hundred feet,
a8 shown in the accompanying illustration of a private residence (Iig.
157). The soil should be dry, porous, and sandy, although a rocky for-
mation is not undesirable. On account of the necessity of irrigation
in dry climates, no elaborate attempt should be made to beautify the
grounds by laying out expansive lawng, or by disposing flower-gardens
In the immediate vicinity of the sanatorium, although such ornamen-
tation greatly adds to the outward attractiveness of the institution.
Undoubted benefit acerues to the pulmonary invalid from a pleasing
landseape. Attractive views, combining land and sky effect, contribute
to a remarkable degree in breaking an unceasing monotony. Definite
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Fig. 1680.—An upper porch at The Home.
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Fig. 161.—A porch in connection with the hospital addition.
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and has been found appropriate for a large class. By virtue of an
unusual environment, patients are permitted to partake of its essential
advantages and at the same time conform to such hygienie restrictions
as may be imposed in individual instances. The establishment is open
to any practising physician, and, therefore, without any fixed system
of sanatorium régime. There is permitted to any medical attendant,
however, the exercise of such supervisory control over his own cases
as he sees fit to institute or has the power to maintain. By means of
spacious, well-arranged porches, ample facilities are afforded for outdoor
living. Scrupulousaftention is devoted to the disinfection of apartments.
The Home is pleasingly furnished, and provides very desirable accom-
modations for people with limited resources, as well as for those more

Fig. 162, —Another poreh in connection with the hozpital addition, Oakes Home.

favored financially. The expense varies in the several departments
from $30 to $120 a month, according to individual requirements in the
way of care and nursing. An idea of some of the pleasing features of
this institution may be conveyed by the accompanying illustrations.

Excellent accommodations are also afforded at the Agnes Memorial
Sanatorium, which is operated as a closed institution for the care of
consumptives. This was founded through the generosity of Mr. Law-
rence (. Phipps, of Denver, and is under the active management of
Dr. G. Walter Holden.

A worthy institution, known as The National Jewish Hospital for
Consumptives, bestows upon the very poor who are fortunate enough to
gain admittance, a most substantial charity.
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Colorado Springs, located at the base of Pike's Peak, presents climatie
features closely resembling those obtaining in Denver. There is the

i1 v
U

Fig. 163.—The eloister, Oakes Home.

‘same proximity to the great plains, the same abundance of sunshine,
‘the large number of exceptionally clear days, the low humidity, and the

Fig. 164.—The Adams Memorial addition to the Home. Note porches connecting with each
POENENN .

small amount of rainfall. The altitude, however, is nearly 1000 feet
higher, with a corresponding increase of variability. There are high
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of Charity and provides ac- r

commodations for about 200
patients.  The latter was
founded in 1904 through the
efforts of the late Dr. 5. E.
Solly and the generosity of
Gen. Wm. J. Palmer. It is
located on the outskirts of
the city, affords excellent ac-
commodations for twenty-five
patients, and is under the
supervision of D, C. F.
Gardiner, W. H. Swan, and
H. W. Hoagland.

It is not to Denver and
Colorado Springs alone that
the invalid in search of health
need look for suitability of
climate, attractiveness of ac-
commodations, and opportu-
nity for reereation. According
to seasonal changes, opportu-
nity is afforded in other parts
of the State for such tempo-

rary sojourn as may suit the |

inclinations and satisfy the
apparent needs of those for
whom a rational diversion is
indicated to break an other-
wise unceasing monotony.
With the advent of warm
weather patients may avail
themselves of the {facilities
presented in wvarious resorts
for the enjoyment of country
life and mountain air. Ex-
cellent accommodations may
be obtained at Estes Park,
seventy-five miles from Den-

ver, at an altitude of about |

7000 feet. This park, at the
foot of Long's Peak, consists
of a plateau about ten miles
long and six miles wide, con-
taining innumerable hills and
valleys, and surrounded by
gigantic mountains with snow-
clad peaks and craggy preci-
pices. Fifteen years ago the
late Dr. Ruedi, upon arrival
from Switzerland, endeavored

Fig. 166.—Portion of Estes Park,

to select in Colorado a location suitable for comparison with Davos as to

climatie characteristics, fauna, and flora.

He found that “a difference
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of 2000 feet between Colorado and Switzerland was required to put
invalids under the same conditions.” Considerable resemblance was
shown between Estes Park and Davos, except as to the factor of altitude.

Fig, 167.—Another view of Estes Park.

As a result of close meteorologic observation he was enabled to call
attention to a diminished variation in the barometric pressure in Estes
Park as compared with that of Davos, and to the far greater number of

= e —— e e o,

Fig, 168.—Summer residence at Estes Park.

hours of possible sunshine. A striking difference in the humidity was
also noted, the absolute precipitation in the Swiss mountains being
considerably in excess, but the prevalence of wind decidedly less
marked.
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