
B ronchopleural fistula (BPF) is a relatively rare but 
severe complication after lung resection [1-4] that 

carries a high rate of morbidity (0.8 to 28%) and mor-
tality (18 to 50%).  Thus,  BPF is associated with pro-
longed hospital stay and high utilization of resources 
[3 , 4].  The incidence of postoperative BPF is highest in 
patients who undergo right pneumonectomy or right 
lower lobectomy,  and is reported to be from 4.5 to 20% 
after pulmonary resection [2-4].  Successful treatment 
of chronic BPF requires aggressive control of infection,  
adequate drainage of the chest cavity,  closure of the 
fistula with vascularized tissue,  and reduction of the 
dead space volume of the chest cavity [4].  Several treat-
ment methods for postoperative BPF,  including bron-

choscopic therapy,  have been proposed [4-7].  However,  
guidelines and consensus for the treatment of BPF have 
yet to be established [4].  We experienced a case with a 
history of advanced lung cancer,  who had undergone 
induction chemoradiotherapy followed by right middle 
and lower lobectomy.  Our patient developed intractable 
BPF after completion right pneumonectomy,  which we 
treated by repeatedly covering the fistula with n-bu-
tyl-2-cyanoacrylate (NBCA) using bronchoscopy.

Case Report

A 62-year-old male with right middle lobe lung can-
cer underwent right middle and lower lobectomy with 
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Bronchopleural fistula (BPF) is a severe complication following lung resection.  We present the case of a patient 
with a history of advanced lung cancer,  who had undergone induction chemoradiotherapy followed by right 
middle and lower lobectomy,  and who developed BPF after completion right pneumonectomy.  Although we 
had covered the bronchial stump with an omental pedicled flap,  BPF was found on postoperative day 19.  We 
covered the fistula with n-butyl-2-cyanoacrylate (NBCA) using bronchoscopy.  Although we had to repeat the 
NBCA treatment,  we ultimately cured the patient’s BPF and no recurrence was observed up to 15.2 months 
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lymph node dissection after induction chemoradiother-
apy,  the details of which were reported previously [8].  
During this surgery,  a bronchial stump was created at 
the level of the bronchus intermedius,  and it was cov-
ered by pericardial fat.  Two years after the operation,  
follow-up CT showed a tumorous lesion in the remnant 
right upper lobe of the lung.  Cytological diagnosis 
using the lavage fluid from the computed tomography 
(CT)-guided biopsy needle indicated Class V lesions,  
though histological diagnosis by CT-guided biopsy 
found no evidence of malignancy.  We decided to per-
form completion right pneumonectomy after discussing 
the therapeutic strategy with a multidisciplinary team.  
The bronchial stump formed at the level of the right 
main bronchus was covered with an omental pedicled 
flap to separate the stump from the superior vena cava 
and pulmonary artery.  On postoperative day (POD) 19,  
hemosputum was observed,  and a chest X-ray and CT 
showed increased air space in the right thoracic cavity 
(Fig. 1,  A and B).  Bronchoscopy revealed 2 pinholes at 
the bronchial stump (Fig. 1C),  resulting in a diagnosis 
of BPF after completion pneumonectomy.  Intrathoracic 
drainage was performed and antibiotics and clotting 

factor XIII were administered.  On POD 21,  we covered 
the pinholes with NBCA diluted with ethiodized oil to 
close the fistula.  However,  the BPF was intractable 
because NBCA is easily coughed up,  and we had to 
repeat this procedure 5 times,  the fifth time under the 
general anesthesia to inhibit coughing definitively.  We 
brushed the pinholes to remove the ischemic bronchial 
epithelium and filled the fistula with NBCA (Fig. 2).  
Immediately following the procedure,  follow-up CT 
showed that the NBCA remained in the bronchial fis-
tula with no air leakage (Fig. 3A).  On POD 85,  the 
patient was discharged.  No recurrence of BPF was 
observed at 15.2 months after surgery (Fig. 3B).

Discussion and Conclusion

In the present case,  BPF after right completion 
pneumonectomy developed on POD 19.  On POD 21,  
we started to treat the BPF following an endobronchial 
procedure using NBCA.  Although we needed to per-
form the procedure five times to close the bronchial 
fistula,  we were ultimately able to cure the BPF using 
NBCA without any surgical procedures.  Several treat-
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Fig.  1　 Postoperative computed tomography (CT) scan of the chest.  (A) Follow-up CT on postoperative day (POD) 17 showed no air 
leakage. (B) Follow-up CT on POD 19 revealed air leakage around the stump of the right main bronchus. (C) Postoperative bronchoscopic 
findings of the bronchial stump.  Pinholes were found at both ends of the stump of the right main bronchus.



ment methods using surgical or endobronchial tech-
niques for postoperative BPF have been proposed,  
including omental pedicled flap,  free pericardial fat pad,  
muscle flap,  endobronchial Watanabe spigot (EWS),  
Amplatzer septal occluder,  fibrin glue,  and cyanoacry-
late [1-7].  The appropriate treatment option is chosen 
based on the size of the fistula as well as the presence or 
absence of thoracic empyema [1 , 4 , 5 , 9].  In Japan,  the 
EWS is frequently used as an endobronchial occlusion 
material for treating peripheral BPF in cases in which 
the target bronchi are clearly identifiable [5].  In the 
present case,  thoracic empyema had not developed at 
the time of the BPF diagnosis.  Additionally,  we judged 
that it would be difficult to close the bronchial fistula 
using an EWS or Amplatzer septal occluder because the 
fistulas were too small to insert them.  Therefore,  we 
chose NBCA to treat the BPF.  NBCA is a butyl ester of 
2-cyano-2-propenoic acid and it is the main component 

of medical cyanoacrylate glue.  It changes from mono-
mer to polymer briefly,  when it comes into contact with 
ionic substances like moisture,  blood or tissue fluids.  
Its polymerized form has excellent tensile strength and 
can close surgical or wound incisions.  In Japan,  we 
usually use NBCA diluted with ethiodized oil as an 
embolization material,  especially in the treatment for 
gastric varix,  which is covered by insurance in Japan.  
There have been several reports describing the use of 
NBCA in the treatment of BPF under bronchoscopy 
[4-7],  although this procedure is not covered by insur-
ance in Japan.  The Ethics Committee of Okayama 
University Hospital has approved the application of 
NBCA to BPF (Approval Number: 16).

Our case had 2 major risk factors for developing 
BPF.  First,  the patient underwent preoperative chemo-
radiotherapy,  which adversely affects bronchial mucosal 
blood flow and healing of the bronchial stump due to 
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Fig.  2　 Covering of the bronchopleural fistula with n-butyl-2-cyanoacrylate (NBCA) under bronchoscopy.  (A) A pinhole was observed 
bronchoscopically at the bronchial stump in spite of repeated procedures. (B) We brushed the pinholes to encourage wound healing. (C) 
After brushing,  we covered the bronchopleural fistula with NBCA under bronchoscopy.

A B

POD 49 POD 462

Fig.  3　 Follow-up computed tomography (CT) scan of the chest on postoperative days (PODs) 49 and 462.  (A) n-butyl-2-cyanoacrylate 
(NBCA) remained in the fistula at the bronchial stump. (B) CT imaging on POD 462 showed no air leakage or empyema,  indicating that the 
bronchopleural fistula had been completely repaired with the NBCA cover.



injury to the microvasculature [10].  Second,  we per-
formed a right completion pneumonectomy for this 
case.  Guggino et al.  report that BPF occurs in nearly 
13% of cases of completion pneumonectomy,  especially 
after right completion pneumonectomy compared with 
left-sided operations [11].  In the present case,  the 
patient was not elderly and his pulmonary function and 
performance status after the first surgery were main-
tained.  Thus,  we performed the operation and we cov-
ered the bronchial stump with an omental pedicled flap 
to separate the stump from the superior vena cava and 
pulmonary artery,  preventing critical bronchovascular 
fistula and filling part of the thoracic cavity in order to 
decrease dead space.  We assume that the flap contrib-
uted to the success of the NBCA treatment because the 
NBCA remained at the bronchial fistula near the omen-
tal pedicled flap that covered the bronchial stump.  
NBCA mechanically occludes the fistula and induces a 
local inflammatory reaction causing proliferation of the 
bronchial mucosa [1].  This occlusion by NBCA was 
able to close the fistula permanently,  and also to pro-
mote the wound healing through the induced local 
inflammatory reaction.  Therefore,  we were able to 
minimize empyema after BPF and complete the conser-
vative therapy of covering the fistula several times with 
NBCA.

In conclusion,  we successfully treated a patient who 
developed BPF after completion pneumonectomy and 
who had a history of induction chemoradiotherapy fol-
lowed by bilobectomy for advanced lung cancer.  
Conservative treatment of the BPF with NBCA might be 
an effective treatment option if the fistula is small and 
empyema can be minimized.
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