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Abstract 

The feasibility of midsternal approach for closure of bronchopleural fistula is demonstrated in three patients who had previously 
undergone stemotomy for aortocoronary bypass grafting. 0 1997 Elsevier Science B.V. 
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1. Introduction 

Among various complications after pulmonary resec- 
tions, bronchopleural fistula (BPF) remains the most 
serious complication with an incidence ranging from 2 
to 10%. The mortality rate is high, varying from 16 to 
71%. The numerous therapeutic methods to achieve 
definite closure of a BPF reflects the difficulty and 
complexity of the treatment. 

Since 1969 our preferred surgical technique for clo- 
sure of BPF after pneumonectomy is a transsternal, 
transpericardial approach, as described by Perelman 
[6] and Abruzzini [l]. Three case reports are presented 
in which BPF closure using this approach was per- 
formed in patients who previously underwent cardiac 
surgery. 
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2. Case reports 

2.1. Patient 1 

A 7Cyear-old male underwent a right sided pneu- 
monectomy in 1994 for squamous cell carcinoma (T2 
NO MO). On the 17th postoperative day a BPF was 
diagnosed. An open window thoracostomy was per- 
formed and the pneumonectomy cavity was packed 
with povidone-iodine-soaked gauzes daily. 

Five months after the initial operation the patient 
was transferred to our hospital for BPF closure. On 
admission the pneumonectomy cavity was still contami- 
nated and therefore, conservative therapy was contin- 
ued including the application of fibrin glue, tissue co1 
and AgNO, lOoh solution. As a part of the preopscreen- 
ing, a coronary angiography (CAG) was performed 
because the patient had undergone aortocoronary by- 
pass grafting (ACBG) 10 years ago in which a single 
venous graft to the right coronary artery (RCA) was 
made. The CAG revealed a patent venous graft without 
significant lesions; the ascending aorta was elongated 
and dilated (45-50 mm). 
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Eight months after the initial operation, the patient 
underwent BPF closure by repeat midsternal approach. 
After sternotomy, using the oscillating saw, maximal 
exposure of the paraaortic space on the right side was 
obtained by lowering the blood pressure with nitroprus- 
side and holding the aorta to the left. 

After mobilization of the superior caval vein and 
azygos vein, the right pulmonary artery was shortened 
by transsection and the pulmonary artery was closed by 
a running suture Ethibond 3-O and an additional liga- 
ture Mersilene. The right main bronchus appeared to 
be too long ( r 2.5 cm). A bronchotomy 8 mm distant 
of the carina was performed. Closure of the newly 
created stump was performed using Vicryl 3-O mattress 
sutures completed by additional running-over cross- 
stitch sutures Vicryl 3-O to reinforce the stump. The 
bronchus stump was covered by a pedicled pericardio- 
thymal flap, without compromising the caval vein nor 
creating inflow/outflow obstruction of the right site of 
the heart. The contaminated right pleural cavity was 
not entered. Postoperatively, the pleural cavity was still 
packed with povidone-iodine-soaked gazes daily. 

On the second postoperative day the patient had to 
return to the intensive care unit because of a pulmonary 
infection in combination with the onset of atria1 fibrilla- 
tion. Reintubation was not necessary. Five days later 
the patient could be transferred to the ward. After an 
extended period of recovery, definitive closure of the 
open window thoracostomy was performed successfully 
and the patient could be discharged soon thereafter. 

Seven months after BPF closure the patient expired 
at home while the cause of death remained unknown. 

2.2. Patient 2 

A 69-year-old male underwent a left pneumonectomy 
in 1988 for squamous cell carcinoma (Tl NO MO). On 
the 48th postoperative day a BPF with pleural 
empyema was diagnosed. One week later a thoracos- 
tomy was performed. An attempt to close the BPF with 
fibrin glue failed. 

Four months after the initial operation the patient 
was transferred to our hospital for BPF closure. 

Cardiologic screening was carried out because 8 years 
ago an ACBG was performed: one single graft on the 
left anterior descending (LAD) and one single graft on 
the first diagonal. No cardiological contraindications 
for surgery were found. (CAG showed a patent graft on 
the LAD and an occluded graft on the first diagonal; 
tredmill examination was negative). 

Two weeks after admission BPF closure was per- 
formed by repeat midsternal approach. Operation tech- 
nique resembled the method performed in patient 1. 
After bronchus stump shortening, a pedicled pericar- 
dio-thymal flap was wrapped around the newly created 
stump. After the operation it took another 14 days 

before closure of the thoracostomy could be performed. 
The patient could be discharged 1.5 month after admis- 
sion. Seven years after BPF closure the patient is still 
alive and doing fine. 

2.3. Patient 3 

A 53-year-old male underwent a right pneumonec- 
tomy in 1983 for squamous cell carcinoma (T2 NO MO). 
On the 7th postoperative day a rethoracotomy was 
performed for closure of a BPF in a relatively short 
stump; mattress sutures were placed to controle the 
BPF and also a pedicled pleural flap was used. Unfor- 
tunately 3 days later there appeared to be a BPF 
recurrence. Administration of fibrin-glue and tissue co1 
failed. 

Three weeks after the initial operation the patient 
was transferred to our hospital. Shortly after admission 
a thoracostomy was performed and povidone-iodine 
application in the pleural cavity was initiated. Cardio- 
logic screening (CAG) revealed a severe three vessel 
disease and occluded vein grafts in a patient who 6 
years ago underwent an ACBG (Single graft on the first 
diagonal and a single graft on the LAD). As the patient 
was asymptomatic (no angina) and no myocardial is- 
chaemia could be provocated (tredmill examination was 
negative), a redo ACBG was postponed. BPF closure 
occurred two months after the initial operation. Access 
to the BPF was obtained by repeat mid sternal ap- 
proach. Following partial carina resection which had to 
be performed, an omental flap was wrapped around the 
stump, because lack of pericardiopleural tissue. On the 
third postoperative day respiratory arrest during bron- 
choscopy was complicated by cardiac arrest and a long 
period of hypotension. Emergency intubation and car- 
diopulmonary resuscitation was necessary. Unfortu- 
nately severe cerebral damage had occurred. Two weeks 
later the patient died in the intensive care unit because 
of untreatable sepsis. 

3. Discussion 

In 1960, Padhi and Lynn [5] described a transpericar- 
dial approach to close a postpneumonectomy fistula 
using an anterior thoracotomy. In 1961, Abruzzini [I] 
and 1962 Perelman and Ambabjello [6] reported the 
transsternal, transpericardial closure of a BPF after 
pneumonectomy. In the literature, the incidence, surgi- 
cal approach and results of bronchopleural fistula clo- 
sure vary from one institution to another [2-4,7]. From 
1969 to 1994, 65 patients were referred to our hospital 
for BPF closure. (48 patients were initially operated 
elsewhere, while 17 patients had their initial lung opera- 
tion in our institution). BPF closure by repeat lateral 
thoracotomy (n = 12) revealed a higher hospital mortal- 



P.J. Barenbrug et al. /European Journal of Cordio-thoracic Surgery 12 (1997) 141- 143 143 

ity rate (67% vs. 19%) than the midstemal approached 
group (?I = 53). 

When maximal conservative therapy fails to correct 
the BPF we think surgical correction by repeat midster- 
nal approach is preferable. 

Agressive treatment of the empyema, by performing 
a thoracostomy prior to BPF closure, is important to 
reduce the incidence of BPF recurrence, which remains 
the most important determinant for hospital mortality. 
Repeat-midsternal approach in patients with previous 
ACBG, in our experience, has been proven to be a 
feasible and safe technique for closure of BPF after 
pneumonectomy. To our best knowledge, it was never 
performed or published previously. We suggest that this 
technique should be performed in a cardiothoracic in- 
stitution where extracorporeal circulation can be ap 
plied if necessary. Retrospectively the third patient 
would have been better off by doing the BPF closure 
and ACBG at the same time. Preop screening has to 
include a CAG, thallium and tredmill examination in 
the patients who had previous ACBG. 
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