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SEVEN CASES OF POST-OPERATIVE PULMONARY
ENCEPHALOPATHY FOUND AMONG PULMONARY
TUBERCULOSIS PATIENTS*

Minoru KUSAGAWA, Fujiaki NIINOMI, Toyo SHOMURA, Tsuneo ITO,
Koichi MASUDA and Akinori ISOJIMA

(Received for publication March 15, 1966)

Recently experienced 7 cases with severe cerebral symptoms due to alveolar hypoventilation
complicated postoperatively among advanced pulmonary tuberculosis patients were described,
and the pathogenesis of pulmonary cerebral symptoms was discussed.

All 7 cases were male over middle age, and had extensive tuberculous lesions in both lungs
with history lasting over 5 years. In 3 out of 7 patients, one side of the lung was operated,
and the remaining 4 patients received bilateral lung operation including collapse therapy.
Postoperative 9 vital capacity prior to the development of the cerebral symptoms were reduced
to less than 30% in all patients except in one case with 9 VC 34. All patients developed coma,
and six patients died and the remaining one case has been still stuporous for 2 years. Laboratory
examinations revealed no abnormalities in the serum electrolytes, and the fundus was normal.
Gas analysis of arterial blood showed marked hypercapnia, hypoxemia and respiratory acidosis.
Following inhalation of 502 oxygen, in accordance with the increase of oxygen saturation,
ventilating volume decreased, and carbon dioxide pressure (Pco,) increased. The elimination of
respiratory stimulation due to hypoxemia resulted in respiratory acidosis, and a typical picture
of alveolar hypoventilation was observed. Pulmonary function tests revealed the decrease of O,
removal rate, increased difference of alveolar-arterial oxygen partial pressure, and augmented
dead space rate, and these findings indicated the presence of alveolar hypoventilation. Right
heart catheterization revealed severe pulmonary hypertension which was unusually found in
common advanced pulmonary tuberculosis.

From these findings, it was recognized that the main cause of alveolar hypoventilation in
these patients was the constrictive ventilation disturbances due to surgery including collapse
therapy as well as the absolute decrease of pulmonary vascular bed. If the infection of the
respiratory system was combined with the alveolar hypoventilation, obstructive ventilation
disturbance and marked respiratory acidosis were induced, and finally, cerebral symptoms
developed. When this is complicated with the right heart failure, the state may be fatal.

Necropsy of 6 patients revealed the huge thrombus in the pulmonary artery in 2 cases. In
the brain, no marked histological lesion was observed. Prognosis of pulmonary cerebral attack

following the surgical treatment for pulmonary tuberculosis was very severe, since alveolar

* From Mie Prefectural University, School of Medicine Department of Thoracic Surgery,
1, Sakaemachi, Tsu, Mie, Japan.
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hypoventilation inducing the cerebral attack was mainly caused by the anatomical changes of

the lung and thorax as the results of chest surgery. To prevent pulmonary cerebral attack, the
state of alveolar hypoventilation should be avoided. When advanced pulmonary tuberculosis
patients are treated, from the present experience, it appears to be of vital importance to select

the operative procedure, which maintains the postoperative % vital capacity over 40%. As the

postoperative management, rest and prevention of respiratory infection are important. Early

treatment of infection, if it occurs, is essential to eliminate the inducing factors of cerebral

symptoms.
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Fig. 1. Clinical Course of Case 1
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Table 2. Pulmonary Function Test
Case 3 | Case 4 | Case 5
Ventilation (1/m/M2) » 5.36 6.28 4.65
RQ 0.73 0.76 0.75
Oxygen consumption
(ml/m/M2) 73 175 127
Oxygen removal rate
(ml/1) 21.2 33.7 32.9
Arterial oxygen
saturation (%) 7 57 92
Hematocrit (%) 38 44 38
P,-ap, gradient(mmHg) | 41 29
Pacg, (mmHg) 63 73 50
Personal dead space (%) | 41 41.8 41
Alveolar ventilation
(1/m/M2) 1.09 2.06 2.70
Table 3. 50% O, Inhalation Test
Case 3 Case 4
Before| After | Before| After
Ventilation (1/m/M2) 5.36) 4.41| 6.28/ 5.45
Sag; (%) 71 97 57 87
Pago, (mmHg) 63 71 73 83
Table 4. Right Heart Catheterization
Case 3 Case 4
RPA wedge (mmHg) -3 -7
RPA (mmHg) 49/22~30 | 78/38~49
RBA (mmHg) 121/72~92 | 150/93~120
RV (mmHg) 49/1 80/6
RA (mmHg) -1 —4
50% O, breathing
o 2 RPA (mmHg) 43/20~28 | 67/35~44
RBA (mmHg) | 102/59~82 | 138/93~120
a-v oxygen difference
(vol %) 3.8 4.3
Cardiac output (1/m) 5.12 6.35
Cardiac index (1/m/M?) | 3.51 4.67
Pulm. Vasc. Resistance
(units) 5.3 | 7

BRI UMEERA 2177000 ¥ FIHAERE ORUK
XE2DT <, O, removal rate |3ET, BtiaSiBfi
FAF S FEBCEIFED) 3 ¢ 41 mmHg, f£4) 4 < 29mmHg
LEL, TEBRIL 3B i L 4% AL, Sag, DIE
T, Paco, DERMA LN, HAKERGOFEYRL
T2, E1HER 3, 41 o\T 50% O, BARBRYFT
&, RIDIT L Sag, 123G T 71% » 97%
T, $HAGITIEE5% N8TH I LR LD L, BE
BRIEA L, Paco, i2FNFh 63mmHg 1 71 mmHg
I, 73mmHg % 83mmHg X FH%REL, BRRBAZ
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