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EXPERIMENTAL STUDY ON PATHOLOGIC CHANGES OF
VASCULAR SYSTEM OF THE LUNG FOLLOWING
BRONCHIAL OCCULUSION*

Kazuo SAKAHARA

(Received for publication September 28 1968)

The bronchial occulusion is indicated for the far-advanced cavitary tuberculosis. In order
to clarify the pathologic changes of the vascular system of the lung following the bronchial
occulusion, the present experimental study was performed.

An occulusion of the left main bronchus was performed in a series of 52 rabbits. After
the operation the animals were killed at various periods of time, from 1 week to 18 months.
In these materials angiography of the pulmonary vessels and the histological investigation were
performed. In 3 rabbits the blood flow through the collapsed lung were estimated.

The results obtained were as follows.

1) Angiography with vermillion and urografin conducted at one week after the operation,
revealed the narrowing of the pulmonary arteries in the collapsed lung. The narrowing of the
pulmonary arteries in the collapsed lung showed increase in its degree for the first three
months, and it was more marked in the peripheral than in the proximal region of the collapsed
lung, resulting in the poor visualization of the fine branches in the peripheral field of the
lung. The poor visualization of the arterial trees gradually progressed from the peripheral to
the proximal part of the collapsed lung.

2) Histologically, intimal thickening of the pulmonary arteries was observed. The
thickening seemed to begin from the arteries of the elastic type and advance to the peripheral
branches of the muscular type.

3) The pletysmography revealed that the blood flow through the collapsed lung was decreas-
ed to 2/8 of the blood flow of the non-colapsed lung at one hour after the bronchial ligation.

4) It is thought that the diminution of the blood flow through the collapsed lung is pa-
thogenetically responsible for the intimal thicking and the elastosis of the pulmonary arteries
in the collapsed lung.

5) Narrowing of the capillary lumen of the alveolar septa was observed at one hour after
the bronchial ligation, and it showed increase gradually. However, the gradual increase in
the degree of the narrowing ceased approximately 2 weeks after the bronchial ligation.

* From thé Fl;st i);;artment of Surgery, Tokyo Medical and Dental University, School of
Medicine, Tokyo, Japan. (Director : Prof. Kenkichi Kawashima)
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Table. Changes of Blood Flow Through the Lung,
in Which Left Main Bronchus Was Ligated

B “Blood " Blood flow after ligati
No. of flow _ ___ _{(Ratio to before liég;:i(;:r;
animals | before After After After After
B ligation | 15min.  30min.  45min 60 min
| .
No. 201 { 1 0.53 0.27 0.13
No. 203 1 0.69 0.50  0.31 0.12
No. 202 1 0.66
o [ N [
No. 201 : After 50 min. completed the collapse of lung, and
was killed.
No. 203 : After 60 min. completed the collapse of lung, and
was killed.

No. 202 : After 20 min. not yet completed the collapse of
lung, and was killed.
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Kazuo SAKAHARA (1)

Fig. 1. 20 min. after bronchial ligation. Left
lung (arrow).

AT
0 20M
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Fig. 3. Pletysmogram of the lung, in which
the main bronchus was ligated. 0 : before liga-
tion. 20M : 20 min. after bronchial ligation. 40
M : 40 min. after ligation. 60 M : 60 min. after
ligation.

Fig. 5. Left lung at 60 min. after bronchial
ligation. H.E. 40x.

Fig. &

60 min. after bronchial ligation.

lung (arrow).

Fig. 4.
ligation.

Fig. 6.
(arrow).

Left

Left lung at 20 min. after bronchial

H.E. 40 -.

3 months after operation.

Left

lung



Kazuo SAKAHARA (11)
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Fig. 7A. Angiogram (with vermillion). Fig. 7B. S: Main pulmonary artery. 1: First
Normal lung. branch of pulmonary arteries. 2 : Second branch.
3 : Third branch. 4 : Forth branch.

Fig. 8. Angiogram (with vermillion). Fig. 9. Angiogram (with vermillion).
One week after operation. 2 weeks after operation.

Fig. 10. Angiogram (with vermillion). Fig. 11. Angiogram(with vermillion).
One month after operation. 3 months after operation.



Kazuo SAKAHARA (m)

Fig. 12.  Angiogram (with urografin). Normal Fig. 13.  Angiogram (with urografin). 2 weeks
lung. Left lung (arrow). after operation. Left lung (arrow).

Fig. 14. Angiogram (with urografin). 3 months Fig. 15. One week after operation. Collapsed
after operation. Left lung (arrow). lung (left). Elastic stain. 40x.

Fig. 16. One week after operation. Right lung. Fig. 17. One week after operation. Muscular
Elastic stain. 40X. pulmonary artery from collapsed lung. Slight
intimal thickening (arrow). Elastic stain. 100X.



Kazuo SAKAHARA (V)

Collapsed

Fig. 18. One week after operation. Large pul- Fig. 19. 2 weeks after opceration.
monary artery from collapsed lung. Slight in- lung. Elastic stain. 12x.
timal proliferation (arrow). Elastic stain. 100 - .

Fig. 20. A2 weeks after operation. Capillary Fig. 21. 2 weeks after operation. Capillary
lumens of alveolar septa from collapsed (left) lumens of alveolar septa from right lung. PAS.
lung. PAS. 400 - . 400 x .

Fig. 22. 2 weeks after operation. Large pulmo- Fig. 23. Intensified magniﬁcati;)n Vowaig, 22.
nary artery from collapsed lung. Intimal thick- Elastosis (arrow). 400x.
ening and elastosis (arrow). Elastic stain. 40x.



Kazuo SAKAHARA (V)

Fig. 24. 2 weeks after operation. Peripheral I'ig. 25.  One month after operation. Collapsed
small pulmonary artery from collapsed lung (ar- lung. Elastic stain. 40x,
row). No intimal thickening. Elastic stain. 200X .

Fig. 26. One month after operation. Collapsed Fig. 27. One month after operation. Large pul-

lung. Elastic stain. 40 - . monary artery from collapsed lung. Moderate
intimal thickening and elastosis (arrow). Elastic
stain. 40 <.

Fig. 28. Intensified magnification of Fig. 27. Fig. 29. One month after operation. Peripheral
Intimal thickening and elastosis. Elastic stain. muscular pulmonary artery from collapsed lung.
400 X . Slight intimal thickening and elastosis(arrow).

Elastic stain. 400x.



Kazuo SAKAHARA (w)

Fig. 30. One month after operation. Prominent
stenosis of capillary lumens of alveolar septa
from collapsed lung. PAS. 400 - .

Fig. 32. 3 months after operation. Collapsed
lung. Elastic stain. 40 <.

Fig. 34. 3 months after operation. Large pul-
monary artery of elastic type from collapsed
lung. Moderate intimal thickening (between ar-
row) and elastosis. Elastic stain. 200X.

Fig. 31. Onc month after operation. Pulmonary
artery of clastic type from collapsed lung. Inti-
mal thickening (arrow). Elastic stain. 40 ~ .

Fig. 33. 3 months after operation. First branch
of pulmonary artery from collapsed lung. Mod-
erate intimal thickening and elastosis ‘arrow).
Elastic stain. 40X

Fig. 35. 3 months after operation, Second
branch of pulmonary artery from collapsed

lung. Intimal thickening and elastosis. Elastic
stain. 200 x .



Kazuo SAKAHARA (W)

Fig. 36. 3 months after operation. Peripheral Fig. 37. 3 months after operation. Capillary
branch of pulmonary artery (arrow). Slight lumens of alveolar septa from collapsed lung.
intimal thickening. Elastic stain. 200X. PAS. 400x.
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Fig. 38. 9 months after operation. First branch Fig. 39. 9 months after operation. Large pul-
of pulmonary artery from collapsed lung. Mod- monary artery from collapsed lung. Moderate
erate intimal thickening. Elastic-Van Gieson intimal thickening (between arrow) and elas-
stain. 40X. tosis. Elastic-Van Gieson stain. 200X .

Fig. 40. 9 months after operation. Thickening Fig. 41. 9 months after operation. Intimal
of elastic fibres in alveolar septa from collapsed thickening of muscular pulmonary artery from
lung. Elastic-Van Gieson stain. 40X. collapsed lung. Elastic-Van Gieson stain. 100X.



Kazuo SAKAHARA (vi)

Fig. 42. 9 months after operation. Second
branch (2) and third branch (3) of pulmonary
artery from collapsed lung. Intimal thickening
and elastosis in second branch. In third branch
intimal thickening is not scen.  Elastic-Van
Gieson stain. 200Xx.

Fig. 44. 18 months after operation. Pulmonary
artery from collapsed lung. Slight intimal thick-
ening (arrow) and elastosis. Elastic stain. 40 X.

Fig. 46. 18 months ofter operation. First
branch and second branch of pulmonary artery
from collapsed lung. The artery shows intimal
thickening. Elastic stain. 40Xx.

Fig. 43. 9 months after operation. Thickening
of clastic fibres in periphcral pulmonary arteries
from collapsed lung. Elastic Van Gieson stain.

200 ~ .

Fig. 45. 18 months after operation. Main pul-
monary artery from collapsed lung, Intimal
thickening(between arrow ;and elastosis. Elastic
stain. 200 .



