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Fig. 1. Schematic drawing of the experiment.
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Fig.2. Schematic drawing of the experiment for the evaluation
of left reconstructed lung. The right bronchus, pulmonary
artery and vein were clamped.

Table 1. Results of bronchoplasty after long-term atelectasis
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Group_ ) ) No. of animals No. of deaths No. of ) No. of complications
(duration of bronchial closure) (cause of death) bronchoplasties  after bronchoplasty
1 (2 weeks) 6 0 6 0

2 (1 month) 6 0 6 0
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Fig.3.  Chest X-ray films of one case in the group 1 ( 2-week bronchial closure). (A) Normal chest X-ray film before bronchial closure. (B)
Chest X-ray film shows complete left lung atelectasis and sift of the mediastinum to the atelectatic side at 2 weeks after closure of left main
bronchus, (C) Chest X-ray film shows well reaerated left lung at 1 month after bronchoplasty.
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Fig. 4.

Chest X-ray films after bronchoplasty. (A) Chest X-ray film of one case in the group 2 (1-month bronchial closure) shows well

reaerated left lung. (B) Chest X-ray film of one case in the group 2 (3-month bronchial closure) also shows well reaerated left lung. (C)
Chest X-ray film of one case in the group 4 (6-month bronchial closure) shows slight infiltration on the left middle lung field. (D) ChestX-
ray film of one case in the group 5 (12-months bronchial closure) shows infiltration on the left upper lung filed and poor reaeration of left

lung.

Fig.5. Bronchofiberscopic findings in the group 2-week bronchial closure. (A) Before bronchial closure. (B) Two weeks after 1::1’ondhi'al
closure. (C) Immediately after bronchoplasty. (D) One week after bronchoplasty. (E) One month after bronchoplasty. BronchoscopiC
findings show circular anastomotic site and good wound healing process without granulation nor stenosis.




F MU 9 B S8 ST AN oo I bk ] 1) SR 337

BTHot:. 60 ARTORETERANIC LD PaOixfi 4 122K
#, BHE12 AP527 AETIZEREMELRLTHE
(p<0.01) 12 EF, ITTXE BN E TIZEE L (28).
LaL, REXHMIZ 7y AR TIIRELHBMIZ L 5 Pa0,
OEFEES LMY, KELHHEMIEXTHFRECRETS
o7 (09). BMRIMZEELIRESE (PaCOq) & Bk MIRFEE

Fig.6. Bronchoscopic findings after bronchoplasty in the
groups 1-month, 3-month, 6-month, and 12-month bronchial
closure. (A) One case in the group 2 (1-month bronchial
closure). (B) One case in the group 3 (3-month bronchial
closure). (C) One case in the group 4 (6-month bronchial
closure). (D) One case in the group 5 (12-month bronchial
closure). Bronchoscopic finding in each goupe shows circular
anastomotic site without granuration nor stenosis.
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Fig.7.  Changes of Pa0,, PaCO; and SaO: in the group 1 ( 2-
week bronchial closure). Each point indicates as X = SD. #,
Pa0,; @, PaCO,; A, Sa0,. Baseline, just before bronchial
closure. * p<0.0001 vs. baseline; ** p<0.0001 vs. 2 weeks after
bronchial closure (just before bronchoplasty). ¥¢ p<0.001 vs.
b_aSEHIle; Ye¥r p<0.001 vs. 2 weeks after bronchial closure
(just before bronchoplasty).
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Fig. 8. Changes of Pa0O,, PaCO, and Sa0; in the group 4 (6-
month bronchial closure). Each point indicates as X &= SD. H,
PaO,; @, PaCOy; 4, Sa0.. Baseline, just before bronchial
closure. *p<0.0001 vs. baseline; **p<0.001 vs. 6 months after
bronchial closure (just before bronchoplasty). ¥y p<0.0001 vs.
baseline.
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Fig. 9. Changes of PaO,, PaCO; and Sa0, in the group 5 (12-
month bronchial closure). Each point indicates as X = SD. H,
Pa0,; @, PaCO,; 4, Sa0,. Baseline, just before bronchial
closure. *p<0.001 vs. baseline. v% p<0.01 vs. baseline.
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Fig. 10. Changes of blood flow of the lung surface in the group
1 (2-week bronchial closure). Each point indicates as X &=
SD. Baseline, before bronchial closure. *p<0.01 vs. baseline;
**p<0.01 vs. 2 weeks after bronchial closure (just before
bronchoplasty).
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before bronchoplasty).
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Fig. 12. Changes of blood flow of the lung surface in the group
5 (12-month bronchial closure). Each point indicates as X £
SD. Baseline, just before bronchial closure. *p<0.01 vs.
baseline.
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Fig. 13. Changes of PaO; after clamp of contralateral bronchus,
pulmonary artery and vein, in the group of 1-month bronchial
closure. Each point indicates as ¥ = SD. [, control; @,
immediately after bronchoplasty; &, 1 month after
bronchoplasty. Baseline, just before bronchial closure.
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Fig. 14. Changes of blood flow of the left lung surface after
clamp of contralateral bronchus, pulmonary artery and vein, in
the group 1-month bronchial closure. Each point indicates as
X £ SD. [, control; @, immediately after bronchoplasty; 4, 1
month after bronchoplasty. Baseline, just before bronchial
closure.
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Fig. 15. Changes of mean pulmonary artery pressure (mPAP)
after clamp of contralateral bronchus, pulmonary artery and
vein, in the group of 1-month bronchial closure. Each point
indicates as ¥ == SD. H, control; ®, immediately after
bronchoplasty; 4., 1 month after bronchoplasty. Baseline, just
before bronchial closure.
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Table 2. Results of bacterial culture

Duration of Dog Bactex:ial culture
bronchial closure no. During closure After bronchoplasty
2 weeks 1 - -
2 — p—
3 — —
4 p— -
5 - Corynebacterium
Ps. cepacia
6 - NFB
1 months 1 Acinetobacter Acinetobacter
2 - Corynebacterium
3 — —
4 - S. marcescens
5 - S. marcescens
6 —_ J—
6 months 1 - Corynebacterium
Acinetobacter
Staphylococcus
2 NFB NFB
3 — —_—
4 NFB Corynebacterium
Staphylococcus
NFB
5 pa— —
6 — p—
12 months 1 - Corynebacterium
NFB
2 Ps. aeruginosa Ps. aeruginosa
Corynebacterium
Acinetobacter
3 - NFB
4% Ps. aeruginosa
5 o— f—
6% Ps. aeruginosa

—, negative; Ps., pseudomonas; S., Serratia; NFB, glucose-nonfermenting bacterium.
* diedwith infection;

18

Fig. 16. Histological findings of group with left lung atelectasis by closing bronchus for 2 weeks . (A) Left lung before closure of bronchus
shows normal alveolar structure. (B) Left lung with atelectatic procedure by closing bronchus for 2 weeks shows remarkable collapse of
alveolar structure. (C) Left lung which was treated with bronchoplasty 1 month ago has recovered morphologically from lung atelectasis
and has showed almost normal alveolar structure. Scale bar indicates 100 zm.
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Fig. 17. Histological findings of groups with left lung atelectasis by closing bronchus for 1, 3 and 6 month. (A) Left lung which was
collapsed for 1 month and treated with bronchoplasty 1 month ago has recovered morphologically from lung atelectasis and has showed
almost normal alveolar structure. (B) Left lung which was collapsed for 3 months and treated with bronchoplasty 2 months ago has
recovered morphologically from lung atelectasis and has showed almost normal alveolar structure. (C) Some parts of alveolar tissue in
left lung which was collapsed for 6 month and treated with bronchoplasty 2 months ago have showd mild thickness of alveolar walls with
fibrosis. Scale bar indicates 100, m.

& i

Fig. 18. Histological findings of group with left lung atelectasis by closing bronchus for 12 months. (A) Left lung before closure of
bronchus shows normal alveolar structure. (B) Left lung with atelectatic procedure by closing left bronchus for 12 months shows
remarkable collapse of alveolar structure. (C) Most parts alvelolar tissue in left lung treated with bronchoplasty 2 months ago have showd
mild thickness of alveolar walls with muscular hyperplasia, fibrosis and mild inflammation. Scale bar indicates 1004 m.
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An Experimental Study on Restoration of Lung Function by a Bronchoplastic Procedure after Long-term
Atelectasis Song Zhi Yi, Department of Surgery (1), School of Medicine, Kanazawa University, Kanazawa 920-8640 — J,
Juzen Med Soc., 107, 333 — 344 (1998)
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Abstract

Bronchoplastic surgery is now approved as a surgical procedure for atelectasis due to benign bronchial stricture and low-
grade malignant tumors, but the tolerable period of atelectasis and the process of restoration of lung function are unknown,
Atelectasis of the entire left lung was produced in 30 mongrel dogs by closing the main bronchus with autosutures, and
resection of the left closed bronchus and bronchial reconstruction (end-to-end anastomosis) was performed after 2 weeks
(group 1), 1 month (group 2), 3 months (group 3), 6 months (group 4) and 12 months (group 5) of bronchial closure. Post-
operative evaluation was made by chest X-ray, bronchoscopy, blood gas analyses, blood flow of the lung surface and bacterial
culture. In groups 1-4, the left lung was completely inflated 2 weeks after bronchoplasty, and bronchoscopic examinations
showed normal healing of the anastomotic site. The arterial oxygen pressure (Pa0;) and surface blood flow in the left lung 1-
2 months after bronchoplasty were restored to the baseline level. For evaluating unilateral function of the reconstructed lung,
the right hilum was clamped in the group with 1-month bronchial closure. Although the left reconstructed lung function was
slightly poor immediately after bronchoplasty, it was restored to the baseline level one month later. Histological findings of
groups 1, 2 and 3 showed almost normal alveolar structure, but a mild thickening of the alveolar walls with fibrosis and
muscular hyperplasia was found in group 4. In group 5, two dogs died due to lung abcess with pseudomonas aeruginosa 8
months after bronchial closure. Four dogs were treated by bronchoplasty, but chest X-ray films showed the poor lung
expansion and infiltration on two dogs. The arterial oxygen pressure and blood flow in the lung were not restored to the
baseline level. Histological examination of group 5 showed thickened alveolar walls with muscular hyperplasia and fibrosis,
and inflammation. It is therefore concluded that use of bronchoplastic surgery on atelectatic lung results in recovery of viable
lung function if performed within 6 months of the bronchial closure.




