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Female, age 47, far advanced case, since 1953 pulmonary tuberculosis, being almost
in bed for the last 2 years. A, B, C, May, 4, 1960. Easy exercise test was positive at
25 minutes. A, before exercise. B, 7 minutes after, T waves improved slightly. C, 25
minutes after, T waves improved accurately, especially in I, I and aVF leads. D,
Oct., 12, 1960, after half year treatment with slight exercise, T waves became normal,

but chest X ray was stationary.
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Male, age 30, far advanced case, since 1951 pulmonary tuberculosis, being almost in

bed for 7 years. A, B, Sept., 5, 1958.

Oxygen test was positive. A, before Oz inhala-

tion. B, after Oz inhalation, T waves improved accurately, especially In I, aVF leads.
C, Aug., 23, 1961, after 3 years treatment with slight exercise, T waves became normal
and P pulmonale disappeared, but chest X ray was stationary.

Fig. 3.

Male, age 37, far advanced case, since 1957 pulmonary tuberculosis. A, B, Jun, 29,
1960. Easy exercise test was negative. A, before exercise. B, 25 minutes after, depres-
sed T waves did not improve. C, Feb., 15, 1961. Inversions of T waves were seen in
I, I, avVR, V4 and Vs leads. Died after five days.
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Male, age 33, moderate advanced case with pulmonary fibrosis, since 1945 pulmonary
tuberculosis, admitted Jan., 5. 1950. A, Mar., 25, 1957. B, Nov., 12, {1958. Although
chest X ray was stationary, Complaint of dyspnea advanced gradually and inverrsions of
T waves were seen in I, K and aVF leads. Pul. P were seen in I, K, aVR, aVF, V1
and V= leads. Expired after 9 days.

Male, age 36, far advanced case, since 1953 pulmonary tuberculosis. A, Jan., 11, 1961.
Complaint of dyspnea advanced gradually, T wave depressions and ST segment depres-
sions were seen in I, N and aVF leads. B, May, 31, 1961. Inversions of T waves were
seen in 1, I, aVF, Vs and Vs leads. Expired after 9 days.
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Electrocardiographic Studies of Chronic Pul-
monary Tuberculosis.

Of the patients in the Toyooka National San-
atorium during the last five years, 500 cases
of chronic pulmonary tuberculosis showed char-
acteristic electro cardiographic findings, and
observing these changes during the develop-
ment of the disease, the following conclusions
were obtained.

1) Remarkable electrocardiographic findings
of chronic pulmonary tuberculosis develop in so
close a relation with the disease process, that
this examination is noticed to be of diagnostic
importance for the treatment of chronic pulmo-
nary tuberculosis.

2) Typical electrocardiographic findings are
usually found in II, I, aVF and V; leads, show-
ing. i) Prominent P wave with increased am-
plitude, and resultant depression of succeeding
STp segment. 1ii) Vertical position and right
axis deviation with tall R in I, aVg and V;
leads, and with deep S in I, Vs and Vg leads,
and great R/S ratio and delayed intrinsicoid
deflection in V; lead. (iii) Depression of ST
segment. (iv) Depression or inversion of T
wave.

3) The oxygen test with a closed circuit ab-
sorption anesthesic apparatus for 15~20 minutes,

was carried out on 40 subjects, who had shown

typical electrocardiographic findings, especially
depressed T waves. Applying the tests it was
found that 60 per cent of the patients showed
improvement with elevation of T wave am-
plitudes, but the other abnormalities of P, R
and S waves did not constantly improve. It
is apparent, that the positive oxygen test is a
sign of functional and reversible coronary
insufficiency, but the negative test indicates an
irreversible coronary insufficiency, namely a
diminished coronary reserve. The test proves to
be of diagnostic value in distinguishing the
T wave depression of functional and reversible
coronary insufficiency origin from that due to an
irreversible one. It is suggested, there fore,
that the myocardium may be so sensibly reactive
to anoxia in coronary circulation, that anoxia
may play an important role in the development
of Cor pulmonale.

4) Easy exercise tests with the patients
equipped with electrocardiographic electrodes, ]
sitting and laying alternately for about 10~20}
times on the bed of examination, were carried
out on 100 subjects, who had shown typical
electrocardiographic findings, especially depress-
ed T waves. The Ist electrocardiogram was
taken immediately after the exercise, the 2nd
7 minutes after, and the 3rd 25~30 minutes

after, because of the electrocardiographic



216

changes through the test, especially the changes
of T waves, improved so gradually, that the
majory of cases reached their maximum im-
provement at the 2nd observation, but some of
the cases unknown of such improvements at
the 2nd, were noticed to have improved at the
3rd observation. Applying the tests it was
found, that 50 per cent of the cases showed im-
provement with elevation of T wave amplitudes
similar to the oxygen test, but the other
abnormalities of P, R and S waves did not
constantly improve. It is presumed, that by slight
exercise as in this test, the blood volume in
coronary circulation may increase and be effective
to coronary insufficiency, similarly to the
oxygen test. It is acceptable, therefore, that the
easy exercise test is an applicable examination
for the differentiation of T wave depression due
to reversible or irreversible origins, and may
be used as an index of the functional efficiency
of the coronary circulation, because the test is
simple and suitable for any patient.

5) Several patient with far advanced pulmo-
nary tuberculosis, who had been in bed for a
long time, and whose exercise test was positive,

were treated with slight exercise for 1/2~1
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year under the observations of electrocardio-
grams, which improved gradually, especially the
depressed T waves became normal. It is sugest-
ed, therefore, that the patient with chronic
pulmonary tuberculosis has to be examined by
the electrocardiogram timely during the devel-
opment of the disease, and in the case in
whom easy exercise test is positive, a moderate
exercise prescription must be given for him.

6) A tentative classification of the electro-
cardiographic findings of the patients with
chronic pulmonary tuberculosis, were followingly
established. (i) First grade stage; some of the
typical findings as stated above, were seen fre-
quently, however, the T wave depression did
not reduce to the null line. (ii) Middle grade
stage; the typical findings were usually seen
more frequently and accurately than the first,
T wave sank to the null line, and using the
easy exercise test, this stage was divided into
two groups of reversible insufficiency stage and
irreversible one. (iii) End grade stage; almost
all typical findings were seen accurately, espe-
cially the depressions of ST segments and the
inversions of T waves were seen constantly in

I, I (evident coronary T) and aVp leads.



