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Introduction

The destroyed lung often occurs as a result of long-lasting 
lung infection, especially pulmonary tuberculosis. Patients 
with destroyed lungs who develop aspergilloma usually 
present with hemoptysis, and interventional embolization of 
the bronchial artery is a temporary treatment for the control 
of bleeding under this condition (1,2). However, surgical 

intervention is the ultimate treatment for the destroyed 
lung (3-6). Notably, pneumonectomy of the destroyed lung 
has been a challenge in clinical practice, mainly due to the 
presence of intraoperative adhesions, bleeding as a result 
of adhesion separation, the incarceration and calcification 
of lymph nodes in the hilar and portal areas and changes 
in the anatomical location of the lung due to a mediastinal 
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shift. In addition, there is a high incidence of postoperative 
complications after surgery in these patients (7). Thus, 
the control of intraoperative risks is of great importance 
for the reduction of postoperative complications and 
favorable prognosis (8,9). Thus, intraoperative adhesions 
and bleeding have been obstacles during pneumonectomy 
of the destroyed lung (7,9,10). The present study aimed to 
investigate the role of preoperative embolization during 
pneumonectomy of the destroyed lung.

Methods

A total of 7 patients underwent lung resection for destroyed 
lungs between June 2016 and February 2019. They were 
all males, and the mean age was 50.8±7.1 years (range, 
32–71 years). Five patients underwent prior interventional 
embolization for repeated massive hemoptysis, of whom 
1 developed Aspergillus recurrence after right upper 
lobectomy. All these patients had no hemoptysis within  
3 months before surgery. After admission, cardiac and lung 
functions were assessed, and bronchoscopy was performed. 
As shown in Table 1, all the patients underwent preoperative 
embolization within 48 h before surgery. Embolization 
involved the whole affected lung. Preoperative embolization 
was not confined to the bronchial arteries in the lesion, 
and the intercostal artery and the collateral arteries in the 
systemic circulation in the lesion were also embolized if 
necessary. The materials used for embolization included 
coils and gelatin sponges. The embolization time ranged 
from 45 min to 2 h, and the number of arteries embolized 
ranged from 5 to 13. The embolized arteries included the 
bronchial arteries, intercostal artery, internal thoracic artery, 
lateral thoracic artery, infraorbital artery, esophageal artery, 
and subscapular artery.

Results

There were no complications after interventional 
therapy, and all the patients underwent endoscope-
assisted separation of the adhesions at the top of the 
chest well and on the lateral chest wall within 48 h after 
embolization. The operation time ranged from 3.5 to 8 h 
(mean: 5.8±1.8 h), dense adhesions were noted in all the 
patients, and blood loss ranged from 1,200 to 5,000 mL 
(mean: 2,600±1,700 mL). The thoracic tube indwelling 
time was 5–28 days (mean: 13±9 days). The intercostal 
muscle or anterior serratus muscle was separated during 
the thoracotomy as the muscle flap to cover the bronchial 

stump at the end of surgery. Patients with Aspergillus 
infection received anti-fungal therapy for 2–3 months. One 
patient (case 3) developed multiple organ failure and then 
bronchopleural fistulas (BPF) 1 month after surgery, which 
was resolved after drainage and bronchoscope-assisted 
argon cauterization; another 2 patients (case 5 and case 7)  
developed prolonged air leakage, which was resolved 
after drainage, but both had a residual cavity at the top of 
the thoracic cavity. Case 5 also developed BPF 7 months 
after surgery, and drainage was then employed. CT and 
bronchoscopy showed the fistula at the dorsal subsegmental 
bronchus of the lower lung, which was nonresponsive to 
repeated cauterization. Finally, the patient recovered after 
the endobronchial valve (Zephyr 4.0, PulmonX) was placed 
in the subsegment with the aid of a bronchoscope. Follow-
up showed no sign of thoracic infection. The remaining  
5 patients had no major complications and were discharged. 
Follow-up revealed that the quality of life was good in these 
patients.

Discussion

Interventional embolization is an effective, temporary 
treatment for massive hemoptysis as a result of the destroyed 
lung, but recurrence is common (2,5). For patients with 
infection-related destroyed lungs, especially those with 
concomitant massive hemoptysis, pneumonectomy is the 
ultimate treatment (1,3-8). However, pneumonectomy of 
the destroyed lung is a great challenge in clinical practice 
and has a high incidence of postoperative complications. 
However, postoperative complications are closely related to 
the prognosis of these patients (7,8), and blood loss has been 
found to be an independent risk factor for postoperative 
complications (7). Preoperative embolization was first 
introduced in patients receiving surgery for mediastinal 
tumors, aiming to reduce intraoperative blood loss, which 
has been confirmed in some studies (11-13). Thus, this 
study was undertaken to investigate the role of preoperative 
embolization during surgery for the destroyed lung. In 
the present study, embolization was performed within 48 
h before surgery, patients had no symptoms of hemoptysis 
upon embolization, and the extent of embolization was 
enlarged, which was different from previous reports (9).  
Careful embolization of the arteries in the systemic 
circulation was performed at the thoracic index, aiming to 
avoid interference with the blood supply to the spinal cord. 
Moreover, careful separation of adhesions at the thoracic 
index, even after embolization, was also performed. When 
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close to the thoracic index, the lung tissue was carefully 
cut open, the aspergilloma was carefully removed, avoiding 
contamination of the surrounding tissues, and a small 
portion of the adherent lung tissues at the thoracic index 
remained intact. After surgery, the surgical site was flushed 
repeatedly, and antifungal therapy was then initiated. 
Dissection of the dense adhesions near the thoracic index 
can be very dangerous; it has the risk of damaging the 
subclavian vessels or brachial plexus, which would be 
catastrophic. In the present study, there was a small portion 
of lung tissue left near the thoracic index in all 7 patients. 
The blood loss ranged from 1,200 to 5,000 mL. This was 
a retrospective study, and thus, there was no control group 
in our study. In addition, the sample size was small, and the 
degree of adhesions varied in these patients with destroyed 
lungs, as it is difficult to conduct prospective, randomized, 
controlled studies. However, compared to our experience 
in clinical practice, there tended to be decreased blood loss 
in these patients. For patients receiving this surgery, BPF 
is a major complication. Although the bronchial stump 
was covered with the muscle, 2 patients still developed 
BPF. In case 3, the fluctuation of blood pressure during the 
surgery caused long-term insufficient perfusion, resulting 
in multiple organ dysfunction and BPF one month after 
surgery. However, the fistula recovered smoothly after 
bronchoscope-assisted treatment. There was a history of 
ankylosing spondylitis in case 5, and he was intolerant to 
total pneumonectomy due to poor lung function. Thus, 
the basal segment of the right lower lung remained, and 
the dorsal bronchus was cut with a stapler along the dorsal 
border due to lymph node incarceration in the portal area. 
Thus, the bronchial stump was relatively long, which was 
a risk factor for fistula formation. Once a fistula formed 
during the late stage, an endobronchial valve was finally 
placed into this segment because of the long bronchial 
stump. This patient was followed for 12 months, and no 
signs of infection were observed.

Conclusions

Surgery of the destroyed lung has been a great challenge in 
clinical practice, mainly due to the presence of adhesions 
rich in blood supply and the high incidence of postoperative 
complications related to intraoperative blood loss. Based on 
our findings, preoperative embolization is a safe treatment 
in the preoperative preparation for surgery of the destroyed 
lung. Preoperative embolization can reduce intraoperative 
blood loss and decrease surgical difficulty. Although evidence 
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from prospective, randomized, controlled studies is lacking, 
embolization before surgery for destroyed lungs is a strategy 
worth attempting in order to reduce intraoperative blood loss.
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