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INTRODUCTION.

In the preceding paper (Garvin, Lundsgaard, and Van Slyke) a
report was made of a series of determinations of the different lung
volumes in thirty-one adult men suffering from pulmonary tuber-
culosis, A comparison was drawn between the actual values and
the values calculated from the chest dimensions on the basis of cer-
tain ratios previously worked out on normal subjects (Lundsgaard and
Van Slyke). The literature concerning pulmometry in pulmonary
tuberculosis is given in the preceding paper.

The present paper is a report of similar determinations on twenty
adult women with phthisis. The technique in determining the lung
volumes, in measuring the chest wall, and in determining the move-
ment of the diaphragm is fully described in Papers I and II. The
presentation of the experimental and clinical observations on the
women is carried out after exactly the same plan as in Paper II,
where sufficient explanation can be found. Only the explanation
of the symbols used in the individual diagrams (Text-figs. 1 to 20)
will be repeated here:

Physical Signs.—
Light lines, slight dullness.
Heavy lines, moderate dullness.
Cross-hatching, marked dullness.
Fine dots, fine riles.
Larger dots, moderate and coarse riles.
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Small rings, large crackling réles.

Crosses, pleuritic rubs.

Circles, antrum formation.
There is no difference in the interpretation of horizontal and vertical lines.
X-Ray Signs—

Lightly shaded lines, slight density of shadow.

Heavy lines, marked density.

Circles, cavity.

Dots, stippling, the larger the dots, the coarser the stippling.
There is no difference in the interpretation of horizontal and vertical lines.

The patients are divided into three groups, the incipient (Text-
fig. 21), moderately advanced, and advanced cases. The last two
groups, however, are described together and the values put together
in Text-fig. 22. Nos. 9 and 19 are advanced (Group III in Paper II);
the rest are moderately advanced (Group II in Paper II). The
reason for this is that there is, as pointed out in Paper I, no sharp
difference in our results between patients belonging to Groups II and
III.

Group I. Incipient Cases (Nos. 1 to 8, Text-Fig. 21).

It will be remembered that the result of the determinations on
nine men with incipient tuberculosis was (1) a normal total capacity,
(2) a moderately increased residual air resulting in (3) a moderately
diminished vital capacity. At first sight the results on the women
seem quite opposite. The values in Nos. 1, 2, 3, 4, and 8 agree with
those found in the men, but in Nos. 5, 6, and 7, although they
also are clinically incipient, a great decrease in the total and vital
capacity is encountered. A similar drop is seen in the middle capacity,
whereas the residual air is normal.

However, sufficient cause can be found to account for this. No. 5
was a patient with miliary tuberculosis of the lungs. She had riles
on both sides all over the lungs. No. 6 had a bronchial stenosis on
the left side; the left lung participated only to a small extent in the
ventilation. It will be seen that her left diaphragm moved in the
opposite direction to the normal movement in respiration. This
probably was a result of the difficult passage to the left lung. The
observed vital and middle capacity is about half of the calculated.
No. 7 did not move her diaphragm at all. The residual air, however,
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is not increased, which probably can be looked upon as indicating
that her diaphragm is fixed in expiratory position. The inability
to lower the diaphragm at inspiration must, of course, diminish her
total capacity to a considerable extent.

The results of the determinations in these cases therefore confirm
the previous findings in men, and show that if the total capacity is
diminished in patients with incipient tuberculosis, some special
cause is to be found, such as miliary tuberculosis, obstruction of
bronchi, or inability to move the diaphragm.

Group II. Moderately Advanced and Advanced Cases (Nos. 9 to 20,
Text-Fig. 22).

Group II (Nos. 9 to 20, moderately advanced and advanced cases)
shows the same picture that was found in men: (1) As a rule dimin-
ished total capacity. In all the cases except Nos. 9, 10, 13, and 17,
the total capacity is below the normal minimum; in these four cases
it is above the normal minimum but below the normal average.
(2) Decreased vital capacity. (3) Fairly normal residual air. (4) The
middle capacity (not determined in all cases) is in some patients nor-
mal, in others subnormal. As mentioned before, we do not lay much
stress on the determination of the middle capacity, because it is
dependent not only on anatomic but also on functional factors.
What the latter are we do not understand, but we have seen subjects
unconsciously inflate or deflate the chest so as to change the middle
capacity by several hundred centimeters.

Excursions of the Diaphragm.

The technique is described in Papers I and II. The excursions
of the diaphragm are, as a whole, smaller than in normal subjects and
agree with those found in the men. In one instance (No. 7) no
movement was found at all. No evidence was found for a mechani-
cal obstacle in the pleura, lungs, or abdomen. Whether the diaphragm
was paralyzed through involvement of the phrenic nerves, or whether
it was due to a reflex, we do not know. In another case (No. 6)
the left half of the diaphragm moved in the direction opposite to
the normal. Sufficient explanation is found in the fact that the left
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TABLE L

II1

Influence of Change of Position and of Exercise on Pulse and Respiration.

No. on

HR Resting in bed. | Standing up. After having run up three flights of stairs.
vidual Case

g‘rizi?r;s. o Pulse. rftti:z%is.. Pulse.v r?t?csgis-. Pulge. l_l:f;;;li;' Other symptoms.
Group

I.

1 | 4167 94| 24 120 f 24 124 | 30 | Very slight dyspnea. Pulse
slows quickly.

2 | 4247 90| 24 9% | 24 150 | 26 | Slight dyspnea; cyanosis of
hands.

3 | 4164 9 | 18 110 | 25 136 | 32 | Palpitation; dyspnea; throb-
bing temples.

4 | 4215 74| 18 90| 24 150 | 44 | Very nervous; very dyspneic;
face flushed; hands cya-
notic.

5 14190 102 30 112} 34 150 | 42 | Palpitations; dizziness.

6 | 4151 74| 24 80| 24 130 | 32 | Very dyspneic; face slightly
flushed.

7 |4309| 102 | 30 116 | 30 160 | 36 | Slight dyspnea; face flushed.

8 | 3996 781 18 102 | 18 120 | 24 | Face flushed.

Group

I1*

9 | 4061 | 80 17 115 1 18 145 | 22 | None.

10 | 4314 721 18 96 | 20 132 | 28 | Slight dyspnea; face slightly
flushed.

11 | 4059 | 102 | 22 120 | 22 140 | 30 | Slight dyspnea; face much
flushed.

12 | 3882 72 26 84| 24 150 | 30 | Face flushed; dizziness; very
dyspneic.

13 | 4191 72| 16 102 | 16 160 | 20 | None.

14 | 4044 90 | 24 110 { 22 147 | 26 | Flush.

15 | 4192 21 22 84| 22 150 | 30 | Moderate dyspnea; face

i slightly pale.

17 | 4283 90 | 18 92| 18 125 | 28 | Palpitation; face flushed.

18 | 4264 90 | 12 100} 16 120 | 24 “

19 | 3908 112 | 22 112 22 145 28 “ marked dysp-
nea; face flushed; weak
pulse.

20 | 4103 64| 16 751 20 145 | 28 | Slight dyspnea; face pale;
pulse very weak.

* Group II is composed of moderately advanced cases (Group 1I in Paper II)
and advanced cases (Group IIT in Paper II).
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main bronchus was almost obstructed. An inspiratory movement
of the thoracic wall could, under these conditions, result in an upward
movement of the diaphragm on this side.

Influence of Change of Position and of Exercise on Pulse and Respiration
(Table I).

The increase in pulse rate on exercise is still more marked in the
women than in the men. The rate of respiration is also somewhat
increased. As a whole, in men no such increase in the respiration
was found.

SUMMARY.

The total capacity, middle capacity, and residual air have been
determined in twenty adult women suffering from pulmonary tuber-
culosis. The chest volumes have been determined in each case and
the normal lung volumes calculated by means of the ratios worked
out in Paper I and applied to thirty-one men in Paper II. The ex-
cursions of the diaphragm have been determined by fluoroscopy
in all cases.

Of eight patients with incipient tuberculosis, five had lung capacities
like those of men in the same group;! .e., about normal total capacity,
slightly increased residual air, and consequently somewhat decreased
vital capacity. Three had considerably diminished total capacity.
In these three patients, however, clinical abnormalities were found
(extensive miliary tuberculosis, obstruction of bronchus, fixation of
diaphragm in expiratory position).

In twelve patients with moderately advanced and advanced tuber-
culosis, the results agreed with those found in men,' the total
capacity and vital capacity being decreased, while the residual air
was practically normal.
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1 See Paper IT.
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No.l (CASE 4167)

POSITION__CHEST DIMENSIONS 1~ T RaZio T RATID
STERNUM |ANT.POST TRANSVERSE|ercomve - |CAPACITY | e oo ‘2:@;5@';.

cm. cm. Tm. Titers Titers
REST 116.8|16.1[22.2(600|2.15(358|35.0
MAXNSP 1 16.8 | 17.3 | 22.6| 6.560) 3.35 51.0 | —
MXEX? |16.8 151 | 21.5]| 545| 1.25| 230 ——
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Text-F16. 1.

No. 1 (Case 4167).—Female, factory worker; age 22 years. Incipient; active. Sputum
— — <, on admission, in course of treatment, and at present.

Onset 17 months ago with slight cough, blood-streaked sputum, and loss of weight
and strength. Under treatment has gained weight but disease is still slightly active.
Physical signs have increased slightly in the past 7 months, and a previous negative sputum
has become positive.

kg.
Height 157 cm. Theoretical normal weight........................... 53.5
Present welght. .. .. ... e, 48.0
Patient’s idea of normal weight.............. ... ... ... .. .ol 43.0
Date of highest weight 2 monthsago.......... e, 48.5
“ M lowest 120 K K 41.0

Treatment duration 7 months.

Physical Signs—April 9, 1917. Right, no impairment of resonance; breathing harsh;
fine rales with cough only posteriorly to fourth spine. Left, upper lobe normal; poste-
riorly there are moist riles from base to ninth dorsal spine with aid of cough; no dullness
or breath sound change in this area, and signs are intrapulmonic (not affected by breath-
ing and diaphragm has a normal excursion). (See illustration of normal volume.)

X-Ray Signs—April 7, 1917. Right apex moderately densely infiltrated. Root
slightly infiltrated. Left lung practically normal (see physical examination). Medias-

tinal contents normal.
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No.2 (ASE 4247)

POSITION _ CHEST _ DIMENSIONS AR
STERNUMIANT:POSTIRANSVERSE] CEST _ | kUG, | LUNG CAR| VITAL CAP

VOLUME* CHEST VOL.| CHEST VOL|
Titers Titers

cm. cm.
RIST [15.0 |16.6 | 238 6.00 | 24 | 40.0| 25.0
MNP 15.0 [174 1255 6.65] 3.6 | 542 —
MXEXP | 15.0 116.0 | 237 5.69] 1.7 | 209 ——

e.—-——.
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Text-F1e. 2.

No. 2 (Case 4247).—Female, student; age 18 years. Incipient; inactive. Sputum
— = 4 on admission, in course of treatment, and at present.

Onset 16 months ago with cough and blood-streaked sputurg. Under sanatorium
treatment symptoms have disappeared and physical signs have diminished in number.

Height 156 cm. Theoretical normal weight........................... 52.0
Present welght. ......oouit it it it 64.0
Patient’sidea of normal weight............ ... ... . i ..., 59.0
Date of highest weight Omonthsago.....:......... .. .t 64.0

“  “ lowest D PP 58.0

Treatment duration 5 months.

Physical Signs.—April 9, 1917. Right, slight impairment of resonance; breath sounds
are a little harsh; fine riles appear with aid of cough to the third rib anteriorly and fourth
spine posteriorly. Left lung seems normal.

X-Ray Signs.—April 7, 1917. Right apex and first, second, and third interspaces
very slightly stippled and striated. Left lung normal. Mediastinal contents are a
little to the right. Left lung area increased.
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No.3(CASE 4164)
POSITIONL  CHEST  DIMENSIONS RATIO | RATIO

X 100X
- K LUNG > ]
ST TSI T (A | S il e

cm. cm. cm. Titers Tilers

REST 115.8 115.35 |26.4|©.386| 240/ 36.6/41.5
MAXINSP [15.8 {16.21 274 | 696 90| 56.0| —
MXEXR 115 .81149 | 257 6.06| 1.251 20.6/ —
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Text-F16. 3,

No. 3 (Case 4164)—Female, domestic; age 19 years. Incipient; inactive. Sputum
-+ = —, on admission, in course of treatment, and at present.

Onset 12 months ago with malaise and loss of strength; slight cough with streaked
sputum for a few days. Under sanatorium treatment symptoms have diminished and
physical signs have disappeared.

173
Height 152 cm. Theoretical normal weight................. ... ..., 51.0
Present welght. ... ...ttt i i e e 55.0
Patient’s idea of normal weight.............. ... ... ... ol 50.0
Date of highest weight 1 monthago................ ... ... ... 56.5
¢ “ lowest “ Tmonths “ ... 47.5

Treatment duration 7 months.

Physical Signs—April 9, 1917. Right lung seems normal. Leit lung seems normal.
Patient has had tubercle bacilli in sputum within 6 weeks.

X-Ray Signs—April 7, 1917. Right lung clear. Left apex stippled and striated
moderately to the second rib. Mediastinal contents normal.
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No.4 (CASE4215)
POSITION.  CHEST  DIMENSIONS RATIO | RATIO

STERNUM ANTPOSTIRANSVERSE] Chcor . | chpaCimy L Cre viTeL cre|
cm.

R m. Titers Titers
REST 1169 |172 | 234|671 | 2.52| 3 70| 36.0
AN | 16.7 | 184 | 245 754|392 | 40.1] —
MXEX |16.7 116.3 | 22.5| 6.12] 1.22] 19.9] ——
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Texrt-F16. 4.

No. 4 (Case 4215).—Female, student; age 18 years. Incipient; inactive. Sputum
-+ + —, on admission, in course of treatment, and at present.

Onset 30 months ago with cough following influenza. Under sanatorium treatment
symptoms have disappeared, and physical signs diminished about 75 per cent.

Height 155 cm. Theoretical normal weight........................... 51.0
Present weight. ... ..o o e 61.0
Patient’s idea of normal weight................. ... ... ... ... ... 50.0
Date of highest weight O monthsago..................coviiiinnns. 61.0

“ ¢ lowest B 11 47.0

Treatment duration 7 months.

Physical Signs.—April 9, 1917. Left apex, slight dullness; breath sounds diminished;
Rales fine and moist to third rib anteriorly and to spine of scapula posteriorly. Right
base posteriorly gives fine friction rubs on deep breathing.

X-Ray Signs—April 7, 1917 Right lung fairly normal. Left apex and first inter-
space moderately densely infiltrated. Mediastinal contents normal.
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No.S(CASE 4190)
POSITION___CHEST _ DIMENSIONS RATIO | RATIO

g LUNG | LUNG CAP | VITAL CAR
STERNUM | ANT:POST [TRANSVERSE %LEUSJE CAPACITY | Gaesr vor,

Titers iers

REST 177|167 |25 | 760 | 182 | 240 | 305
MAXINSP |17.7 {174 |26318.10]3.32|410 | —

MAKEXE [ 77 [15.7 | 249] 6.92[1.02{ 147 —
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Texr-Fic. 5.
No. 5 (Case 4190).—Female, stock clerk; age 17 years. Incipient; inactive. Chronic
miliary tuberculosis of the right lung. Sputum — —, on admission and in course of

treatment.
Onset 7 months ago with slight cough and malaise, and dyspnea on exertion. Under
treatment has improved in symptoms while the signs have remained the same.

kg
Height 158 cm. Theoretical normal weight........................... 53.5
Present weight. .. ... e e, 59.0
Patient’s idea of normal weight............. ... ... ... ..o i, 52.0
Date of highest weight Omonthsago................................ 59.0
“ ¢ Jowest T N 45.5

Treatment duration 6 months,

Physical Signs—April 9, 1917. Right, no impairment of resonance or change in
breath sounds; a few riles after cough fairly well disseminated throughout the right lung.
Left, no change in resonance or in breath sounds; a few friction rubs at the base.

X-Ray Signs.—April 7, 1917. Right lung shows very fine discrete spotting through-
out. Left apex and first and second interspaces show slight spotting and striations.
Mediastinal contents normal.
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No.G(CASE4151)
POSITION__ CHEST _ DIMENSIONS RATIO | RATLO

100X | 100
“CHEST LUNG | LUNG CAP|VITAL CAP
STERNUM | ANTPOST RANSVERSE VOLEUME“ CAPACITY | THEST VOL.| CHEST VOL.

cm. cm. Titers Titers

REIST 182 |176 | 235 | 752 | .86 | 24.7 | 18.0
MNP [ 18.2 [18.0 (247 [B.15 274 | 336 | —
WXEXP [18.2 [16.0 | 22.9 | 704 | 141202 | ——
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: Texr-F16. 6.

No. 6 (Case 4151).—Female, student; age 19 years. Incipient; inactive. Left primary
bronchus obstruction (large gland). Sputum + -+ —, on admission, in course of treat-
ment, and at present.

Onset 20 months ago with malaise, slight cough, and dyspnea. Under treatment
she has gained much in weight, is still dyspneic, but feels much bétter. Physical signs
unchanged.

kg.
Height 158 cm. Theoretical normal weight........................... 52.5
Present weight. .. ....oiiii i i e e 52.5
Patient’s idea of normal weight.............. ... ... i, 54.5
Date of highest weight 22 monthsago............ovviiiiiinnnenn, 56.5
“ % lowest “ 7 o« e e e e e 48.5

Treatment duration 7 months.
Physical Signs.—April 9, 1917. Right, chest normal; no impairment of resonance.
Left, breathing diminished; coarse loud riles throughout left chest.
X-Ray Signs.—April 7, 1917. Right lung a little hazy throughout. Left lung, apical
space slightly infiltrated; rest of the lung shows very fine slight spotting on full inspiration.
Mediastinal contents are to left. Right lung area much increased.
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No. (CASE4309)
POSITION, _ CHEST  DIMENSIONS REGID | RATR

100X
: CHEST | LUNG [ LUNG Cap [WITAL CAP
STERNUM | ANT:POST.IRANSVERSE! oy » |CAPACITY | ey vir| cresvo

Titers | TVilers

REST 169 167 |23.7 | 6.60 | 2.20|33.0 (295
MAXNSP | 16.9 [18.7 |26.2|830]3.10 | 373 | —
VDX | 16.9 | 155 | 231 6.04] 115 [ 19.0] —
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Texr-Fic. 7.

‘No. 7 (Case 4309).—Female, student; age 16 years. Incipient; inactive. Sputum
+ + —, on admission, in course of treatment, and at present.

Onset 8 months ago with malaise and slight cough. Under treatment symptoms and
signs have markedly diminished. Patient feels perfectly well.

kg.
Height 157 cm. Theoretical normal weight........................... 52.0
Present weight. . ... .. e 48.5
Patient’s idea of normal weight... ..................... .. ool 45.5
Date of highest weight Omonthsago...............coooviviiian.... 48.5
€ Hlowest 15 ¢ K 43.5

Treatment duration 3 months.

Physical Signs.—April 9, 1917. Right lung normal. Left, slight dullness below
clavicle; breath sounds are a little harsh; riles over second and third interspaces ante-
riorly and to fourth spine posteriorly with aid of cough.

X-Ray Signs.—April 7, 1917, Right lung normal. Left, first and second interspaces
maderately densely infiltrated. Mediastinal contents normal.
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No. 8 (CASE3996)

POSITION.  CHEST  DIMENSIONS RATIS | RATWY

STERNUMANTPOSTRASVERSE] et | hent LURG CaR | VITAL AR
M ! CAPAC(TY vanabenimntass| | S——r—pneatte.
cm

VOLUME* CHEST Vo1 CHEST VOL.
Titers Tilers

REST |18.7 1167 | 244 | 761 | 342 | 45.0 | 46.7
MaXiNsP | 18.7 1185 | 25.1 | 868542 | 2.2 —
WXEXE 187 T16.0 | 234|700 1.87 | 26.7 | ——
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Texr-Fic. 8.

No. 8 (Case 3996) —Female, trained nurse; age 35 years. Incipient; inactive. Sputum
+ = —, on admission, in course of treatment, and at present.

Onset 25 months ago with malaise and cough. Under sanatorium treatment general
condition much improved.

kg.
Height 172 cm.  Theoretical normal weight.................oaiiinin, 68.0
Present Weight. . ... .ooiuiniii ettt i e 67.5
Patient’s idea of normal weight....... ... .. il 66.0
Date of highest weight 0 monthsago......... ...l 67.5
“ % Jowest 6 s 59.0

Treatment duration 11 months.

Physical Signs—April 9, 1917. Right, slight impairment of resonance; slight in-
crease in sharpness of breath sounds; no rales. Leit, slight dullness; breath sounds slightly
increased in intensity; no rales.

X-Roy Signs—April 7, 1917. Right apex moderately densely infiltrated and spotted;
rest of lung normal. Left apex moderately densely infiltrated and spotted; rest of lung
normal. Mediastinal contents slightly to the left.



No.O (CASE 4061)
POSITION CHEST  DIMENSIONS oo | RELY

g TRANS “CREST | LUNG [ LUNG CAP{VITAL CAR
STERNUM | ANT:POSTITRANSVERSE! ) e « | CAPACITY | rrar vor | crsTvr.

cm. TTters Tilers

cm. cm.
REST {155 |15.8 |20.8|5.09 | 195 |38.2 |32.4
MAXNSE[15.5 [17.0 (213 | 534|260 | 487 ——
MEXR 155 1152 120.5] 478] 1.0
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Text-Fi6. 9.

No. 9 (Case 4061).—Female, saleswoman; age 34 years. Advanced;inactive. Sputum
+ -+ +, on admission, in course of treatment, and at present.

Onset 48 months ago with malaise, cough, expectoration, and slight loss of weight.
Under sanatorium treatment general condition has slightly improved, the physical signs
remaining the same.

kg.
Height 160 cm. Theoretical normal weight........................... 58.5
Presentweight........... ..o, e 45.5
Patient’s idea of normal weight.............. ... ... .. ... L. 50.0
Date of highest weight 6yearsago..............ccoiiviiiiir . 50.0
“ “lowest “ 12monthsago.....................iiiiiiiiin 40.5

Treatment duration 10 months.

Physical Signs.—April 9, 1917. Right, slight dullness; breath sounds are moderately
harsh; riles occur at apex to fifth rib anteriorly and to sixth spine posteriorly with aid
of cough; cavernous breathing at right apex. Left, moderate dullness; breath sounds
are markedly harsh; rales of medium moist type to fifth rib anteriorly and to sixth spine
posteriorly, greatly increased by aid of cough.

X-Ray Signs.—April 7, 1917. Right apex and first interspace densely infiltrated;
cavity under thé clavicle 13 by 3% cm. Left apex and first and second interspaces
quite densely infiltrated; cavity below the clavicle 4 by 3 cm. Mediastinal contents cen-
trally placed.
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No.10CASE 4314)
POSITION__CHEST_DIMENSIONS [ T RaTy
STERNUM | ANEPOSTTRANSVERSE] 5T | capaCity | oo

Titers ilers

cm. cm. cm.
REST 116.0 |14.6 122.1 [5.81|2.25
MAXINSP | 18.0 | 149 [24.0 1642 | 3.35
MAXEXP.| 18.0 [13.9 | 21.515.38] 1.0
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Texr-Fic. 10.
No. 10 (Case 4314).—Female, housewife; age 30 years. Moderately advanced; active.
Sputum — — —, on admission, in course of treatment, and at present.

Onset 16 months ago with malaise, cotgh, and expectoration; loss of strength followed;
slight temperature. Under treatment symptoms became stationary, but lesion has
progressed slightly.

Height 155 cm. Theoretical normal weight........................... 53.5
Present weight. ........................ e, 40.5
Patient’s idea of normal weight...........................o ool 47.5
Date of highest weight 8 yearsago......................oviiiin.... 47.5

“ “Jowest “ 3monthsago......................... e 38.5

Treatment duration 3 months.

Physical Signs—April 9, 1917. Right, marked impairment of resonance; breath
sounds harsh; coarse moist rdles on breathing, with an increase in number with cough
to fourth rib anteriorly and sixth spine posteriorly. Left, slight impairment of reso-
nance; no change in breath sounds; fine moist rales increased by cough to third rib ante-
riorly and fourth spine posteriorly.

X-Ray Signs—April 7, 1917. Right apex densely spotted; first and second inter-
spaces clear; third interspace moderately densely spotted. Left apex and first and sec-
ond interspaces moderately densely spotted. Mediastinal contents normal.
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No.11 (CASE4059)

POSITION|  CHEST  DIMENSIONS LN RESLY | REDR
UNG

| X
STERNUM |ANT:POST.TRANSVERSE) o opee - | CAPACITY | Siper e ‘s or|

Tters Tilers

cm. cm. cm,
REST [18.3 |159 |21.716.32| 2.5 | 396|270
MAXINSP |1 18.3 {164 | 22.3|6.68| 3.0 | 449 | ——
MAXEXP 118.3114.9 [ 21.0{ §.73[1.3
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Text-F1e. 11.

No. 11 (Case 4059).—Female, stenographer; age 20 years. Moderately advanced;
active. Sputum — -} 4, on admission, in course of treatment, and at present.

Onset 18 months ago with cough, malaise; and loss of weight. Under sanatorium
treatment general condition improved and symptoms diminished markedly although
physical signs increased.

ke.
Height 160 cm. Theoretical normal weight........................... 54.5
Present weight. . .. ... .. . i, .. 46.0
Patient’s idea of normal weight.......... ... ... ... . .. o, 45.5
Date of highest weight 3 monthsago............................... 48.5
“ “lowest ¢ 10 ¢ e e 37.5

Treatment duration 10 months.

Physical Signs.—~April 9, 1917. Right, slight dullness; breath sounds slightly harsh;
fine moist riles to second rib anteriorly and to third spine posteriorly, much increased with
cough. Upper part of left lung, marked dullness at apex to third rib anteriorly, and to
sixth spine posteriorly; breath sounds amphoric anteriorly, harsh posteriorly; medium
moist riles to fourth rib anteriorly and to fifth spine posteriorly. Cough increased the
number of signs.

X-Ray Signs—April 7, 1917. Right apex and first and second interspaces moderately
spotted. Left apex and first interspace very dense; second interspace very finely stippled.
Mediastinal contents entirely to the left. Right lung area much increased.
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No.12 (CASE 3882)

POSITION,  CHEST  DIMENSIONS LUNG RATIO | RATIO
SR TSRO TET |3, |4 i L

cm. cm. Titers Titers

REST |14 154 |23.6(5.02 |18 | 353|315
MNSE[14.] [16.4 | 251 [6.60]2.6 |38.2] —
MXDR [14.1 [14.8] 25214.64] 0.9 116.6 | ——
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No. 12 (Case 3882).—Female, clerk; age 21 years. Moderately advanced; inactive,
Sputum -+ <+ +, on admission, in course of treatment, and at present.

Onset with cough 3 years ago; malaise and loss of weight followed. Later a high
temperature with right base fluid which cleared up spontaneously in 60 days. Under
treatment, symptoms have markedly improved and lesion has become stationary.

Text-F16. 12.

kg.
Height 157 cm. Theoretical normal weight........................... 53.5
Present welght. ... ... i e 55.0
Patient’s idea of normal weight............. ... ... i, 53.5
Date of highest weight 1913...... ... ... ... . i i, 56.0
C% “lowest ¢ 16monthsago...........iviiiiiiiiiinieneeens 46.0

Treatment duration 15 months.

Physical Signs.—April 9, 1917. Right, marked dullness to fourth rib; harsh breath-
ing; medium moist riles numerous with, and fewer without aid of cough to fourth rib
anteriorly and sixth spine posteriorly. Left, marked dullness to third rib; harsh breath-
ing; rales are rather moist, increased by cough, to third rib anteriorly and fourth spine
posteriorly.

X-Ray Signs.—April 7, 1917. Right apex and first and second interspaces moderately
densely stippled and striated. Left apex and first interspace moderately densely stip-
pled and striated. Mediastinal contents normal.
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No.13 (CASE 4]91)
POSITION CHEST DIMENSIONS RATIO | RATIO

“CHEST LUNG Lulﬁg )éAP V\‘&Io_éAP
STERNUM | ANT:POST TRANSVERSE voLure: | AT |Gy s
ers iers

REST [16.5 | 164 | 239 | 646 | 2.6 | 40.3] 38.6
MAXINSP | 16.5 |17.6 |248 {720 3.7 | 51.4| —
MAEXP [16.5 232 5.74] 1.2
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Text-Fic. 13.
No. 13 (Case 4191).—Female, factory worker; age 18 years. Moderately advanced;
active. Sputum — — +, on admissjon, in course of treatment, and at present.

Onset 6 months ago with hemoptysis. With sanatorium treatment symptoms mark-
edly decreased, but physical examination shows an increase in the size of the lesion.

Height 157 cm. Theoretical normal weight........................... 51.0
Present weight. .. ... .. . e 57.0
Patient’s idea of normal weight..................... .o, 52.0
Date of highest weight Zmonthsago...............covvivniinneinnn. 57.5

R S A U 48.0

Treatment duration 6 months.

Physical Signs.—April 9, 1917. Right, slightly dull; breath sounds slightly harsh;
medium moist rales to third rib anteriorly and to fourth spine posteriorly, very much
increased by cough. Left, no dullness; breath sounds slightly harsh; medium moist
riles to third rib anteriorly and to fourth spine posteriorly, much increased with the aid
of cough.

X-Ray Signs.—April 7, 1917. Right apex and first and second interspaces moderately
densely infiltrated. Left apex and first and second interspaces moderately densely
infiltrated. Mediastinal contents a little to the left.
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, Nod4(CASE4044)
POSITION  CHEST  DIMENSIONS RATIO | RATIO

100X
-POS ITRPNS “CHEST LUNG [ LUNG CAP | VITAL CAP
STERNUM | ANT-POST RANSVERSE voLuME* Cﬁ"éc‘TY CHEST VOL| CHEST VOL.
ers iers

cm. cm. cm.
RIST [17.2 116.4 |23.5| 662|170 |25.6 | 272
MNP 17.2 [17.6 | 24.3] 734 2.80] 381 | —
MXEXR [ 17.2 1156 ] 23.0] 6.25] 1.0 | 16.0] —
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Tex1-F16. 14.

No. 14 (Case 4044).~—Female, stenographer; age 17 years. Moderately advanced;
inactive. Sputum 4+ 4 4, on admission, in course of treatment, and at present.

Onset 17 months ago with cough and expectoration; no physical discomfort. Under
treatment cough has diminished and weight increased. Physical signs have diminished
markedly.

kg.
Height 156 cm. Theoretical normal weight........................... SOg‘S
Present weight. ... i 59.0
Patient’s idea of normal weight........... ... ... ... ... ..., 48.5
Date of highest weight 1monthago................cooviiiiiiinn., 60.0
“ “lowest “ 19months * ... ... ... .. iieiiiiiiiieee 47.5

Treatment duration 11 months.

Physical Signs—April 9, 1917, Right lung normal. Left, slight dullness over third,
fourth, and fifth interspaces anteriorly; breathing harsh over this area; fine riles after
cough in thisarea. Posteriorly there are no physical signs.

X-Ray Signs.—April 7, 1917. Right lung clear. Left, first, second, and third inter-
spaces moderately densely infiltrated. Mediastinal contents markedly to the left. Right
lung area is much increased.
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, _ No.15 (CASE4192)
POSITION|  CHEST  DIMENSIONS RESIC | ReTs
LUNG | LUNG CAR|VITAL CAP

. STERNUM ANT:PUST'MVERSE‘%EUSJE' CAPACITY | THFST VOL.| CHEST VOL.

cm. cm. Titers Tilers

< m.
REST [17.4 [15.3 | 254677151 |22.3| 393
MAXINSP | 174 116.4 | 26.1 | 744 (3.60 | 484 ——
MXEXP 1174 [14.6| 24| 596]0.86] 144 | —
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Text-Fi6. 15.

No. 15 (Case 4192).—Female, clerk; age 16 years. Moderately advanced; inactive.
Sputum + + 4, on admission, in course of treatment, and at present.

Onset 18 months ago with cough and slight hemoptysis. Under treatment general

condition improved slightly, but rile area indicates increase of disease.

kg.
Height 163 cm. Theoretical normal weight............... ... ..o .0 53.0
Present welght. ... ...t i i e e s 55.0
Patient’s idea of normal weight......... ... ... ... i 50.5
Date of highest weight 2 monthsago...........c.oooiiiiiiiiiiiian, 55.5
“ o Jowest X5 K e .. 50.5

Treatment duration 6 months.

Physical Signs.—April 9, 1917. Right, slight dullness; breath sounds slightly harsh;
medium fine moist riles to second rib anteriorly and sixth spine posteriorly with aid of
cough. Left, slight dullness; breath sounds normal; medium moist riles at apex to
third rib anteriorly and fourth spine posteriorly with aid of cough.

X-Ray Signs.—April 7, 1917. Right apex and first interspace slightly stippled and
striated. Left apex and first and second interspaces moderately stippled and striated.
Mediastinal contents normal.
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No.16(CASE 3947)

POSITION  CHEST ~ DIMENSIONS RATIO | RATIO

100 X X
- "CHEST | LUNG | LUNG CaR|VITAL CAR
STERNUM | ANT-POST IRASVERSE} o e - |CAPACITY | Gipsrvor | Gresrvor

Titers Tilers

REST 197 | 156 | 233 | 715 | 2.20/30.8 | 203
MAXINSP 1 19.7 |164 | 248 800 |3.20(40.0| —
MAXEXP [19.7 1147 1227658 1.10| 167 | —
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Text-Fi6. 16.

No. 16 (Case 3947).—Female, cashier; age 20 years. Moderately advanced; active.
Sputum + 4+ -+, on admission, in course of treatment, and at present.

Onset 14 months ago with malaise, loss of weight, pleurisy, and cough with expectora-
tion. Under sanatorium treatment general condition and weight improved, and physical
signs have diminished.

(o) —_

& A WA Y
b

o

kg.
Height 156 cm. Theoretical normal weight........................... 52.0
Present weight. ... ... o i e i 50.0
Patient’s idea of normal weight........... ... ... .. ... ... i 52.0
Date of highest weight 36 monthsago........................c.ccvun.. 60.0
“ “lowest 0 B4 K K e 47.0

Treatment duration 12 months.

Physical Signs—April 9, 1917. Right, slight dullness to second rib; no breath sound
change; rales after cough to second rib anteriorly and fourth spine posteriorly. Left
lesion gives the same signs to almost exactly the same extent. In 12 months the physical
signs have diminished about one-half.

X-Ray Signs—April 7, 1917. Right apex and first interspace moderately densely
spotted and striated; second and third interspaces finely stippled. Left apex and first
and second interspaces present a mixture of coarse and fine stipplings. Mediastinal con-
tents normal.



Nol7 CASE4283)

POSITION__CHEST_DIMENSIONS | | PRI 7T
STERNUM|ANEPOSTIRAVRSE VoL - | cAPACT | S| s

cm. Titers Tilers

REST 18,9 |16.3 | 246 | 157 2.8 | 370 | 34.4
MAXINSP [ 18.9 |17.1 | 253 8.18|42 | 513 | —
MAXEXE [18.9 |156 | 23.3] 6.86| 1.6 | 23.4| —
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Texr-F1e. 17.

No. 17 (Case 4283).—Female, domestic; age 39 years. Moderately advanced; in-
active, Sputum - + -+, on admission, in course of treatment, and at present.

Onset insidious 6 months ago, with malaise, slight cough, and slight hemoptysis.
Under sanatorium treatment symptoms disappeared and physical signs have diminished
in number.

kg.
Height 171 cm. Theoretical normal weight........................... 67.5
Present weight. ... ... 56.5
Patient’s idea of normal weight............ ... ... ..ol 54.5
Date of highest weight 40 months ago.......... P 58.0
0 “lowest K 9 K e 51.0

Treatment duration 3 months.

Physical Signs.—April 9, 1917. Right, resonance impaired to third rib; harsh breath-
ing; fine riles after cough to fourth interspace anteriorly and fifth spine posteriorly.
Left, resonance impaired to second rib; breathing is diminished in intensity; fine riles
after cough to second rib anteriorly and fourth spine posteriorly.

X-Ray Signs.—April 7, 1917. Right apex and first interspace slightly stippled and
striated; the fourth and fifth interspaces are very slightly stippled. Left apex and first
and second interspaces are slightly striated and stippled. Mediastinal contents cen-
trally placed.
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No.18 (CASE 4264)
POSITION  CHEST  DIMENSIONS REaC | RALYY

100
3 “CHEST | LUNG [ LUNG CaAP | VITAL CAR
STERNUM |ANEPOST TRANSVERSE] S EST . | ipaciy | oo ‘g o

cm. - Titers Tilers

m. .
REST 16.4‘16.4 2?1.6 .15 | — — | 234
MAXINSP 119.4 {17.3(26.0{8.72{2.9 | 33.2| —
MAXEXP{19.4 |15.7!25.0] 762]| 1.0
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Tex1-Fic. 18.

No. 18 (Case 4264).—Female, factory worker; age 19 years. Moderately advanced;
active. Sputum 4 — —, on admission, in course of treatment, and at present.

Onset 12 months ago with cough and expectoration; later marked temperature de-
veloped. Under treatment symptoms have improved, but physical signs have increased
slightly.

kg.
Height 157 cm.  Theoretical normal weight........................... 52.5
Present weight.............coooiiiiiiiiiiiniin [ 62.0
Patient’s idea of normal weight.................... ..o, 54.5
Date of highest weight 3 monthsago.................c..ooiiio..., 63.5
“ “lowest ¢ 9 L 51.5

Treatment duration 5 months.

Physical Signs.—April 9, 1917. Right, slight impairment of resonance; breath sounds
are a little increased in intensity; numerous fine and moist rales with cough to third rib
anteriorly and fourth spine posteriorly; a few rales in this area on breathing without
cough. Left, marked dullness; breath sounds are diminished in intensity; riles on breath-
ing, but much increased in number by cough, extending to fourth rib anteriorly and sixth
spine posteriorly.

X-Ray Signs—April 7, 1917. Right apex clear; first, second, and third interspaces
slightly spotted and striated. Left apex and first and second interspaces very dense;
third interspace less dense. Mediastinal contents to theleft. Right lung area increased.
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No.19 (CASE 3908)

POSITION _ CHEST _ DIMENSIONS - RATIO

RATIO
0

TCHEST | LUNG | LUNG e | viTAL. cAP
STERNUM) ANT:POST.TRANSVERSE} o o - | CAPACITY | sy v | st v

cm_ [ em. | €m
REST [18.5 [17.3 [253 | 8.1

Titers | Ters
— 13041

MAXINSP 118.5 [18.7 [26.6 | 9.20| 4.4 | 4728 | —
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TexTt-F16. 19.

No. 19 (Case 3908).—Female, factory inspector; age 23 years. Advanced; active.
Sputum + -+ 4, on admission, in course of treatment, and at present.
Onset 25 months ago with malaise, slight loss of weight, slight cough, and slight tem-

perature. Aphonia for last 10 months (tuberculous laryngitis). Under sanatorium
rest temperature has become normal; lung lesion has progresséd slightly.
kg,
Height 173 cm. Theoretical normal weight............... .. ... ..., 64.0
Present welght. .. ... . i e, 70.0
Patient’s idea of normal weight.......... ... ... .. ... ool 60.0
Date of highest weight 14 monthsago.................. .. ... cciet... 77.5
“ ¢ lowest O 69.5

Treatment duration 14 months.

Physical Signs.—April 9, 1917. Right, dull to fifth interspace; harsh breathing;
numerous very moist riles without cough through the lung anteriorly, and to the seventh
spine posteriorly. Left lung seems normal.

X-Ray Signs—April 7, 1917. Right lung moderately densely spotted and striated
to the fourth interspace; cavity under the clavicle 5 ¢m. in diameter. Left lung clear.
Mediastinal contents very markedly to the right. Leftlung area greatly increased.
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No.20 (CASE4103)

POSITIONL  CHEST  DIMENSIONS LUNG RATIO [ RATIO
ST TCT S | el ce

Titers Titers

REIST 186 178 |273 |9.05 | 2.60 | 28.7 | 315
WX |18.6 [18.5 1265 | 9.80 [4.15
MAXEE |18.6 116.6 |26.2.| B.08] 1.20
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Text-F16. 20.

No. 20 (Case 4103).—Female, cotton mill worker; age 25 years. Moderately advanced;
active. Sputum + 4 —, on admission, in course of treatment, and at present.

Onset 14 months ago with malaise, loss of weight, cough, and hemoptysis. Under
sanatorium treatment the symptoms almost disappeared, and the signs are greatly
diminished in number.

kg.
Height 170 cm. Theoretical normal weight........ et 62.5
Present weight. . ... .. ... . e, 76.0
Patient’s idea of normal weight............... .. .. ... ol 68.0
Date of highest weight 3monthsago.............coviiviiniiinennnn. 79.0
“ “lowest 15 K K e 61.0

Treatment duration 9 months.

Physical Signs.—April 9, 1917. Right, moderate impairment of resonance; breath
sounds increased in intensity and medium moist riles from apex to fourth rib anteriorly
and to sixth spine posteriorly with aid of cough. Left lung seems normal.

X-Ray Signs—April 7, 1917. Right apex and first interspace moderately densely
infiltrated. Left apex slightly infiltrated. Mediastinal contents normal.
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Texz-Fic. 21. Lung volumes in women with incipient pulmonary tuber-
culosis as determined (solid lines) and calculated (broken lines) from thoracic

measurements.
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