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Introduction

Left tracheal sleeve pneumonectomy (LTSP) is one of the 
most challenging thoracic surgical procedures. Traditional 
operative approaches include left thoracotomy and median 
sternotomy; each of them, however, has its downsides: access 
to the carina from the left side, in fact, is limited by the 
presence of the aortic arch, while median sternotomy, with 
opening of the transpericardial route, is a feasible approach, 
although the surgical field is narrowed by the presence of 
the aorta, superior vena cava and right pulmonary artery, and 
access to the left pleural cavity is suboptimal (1).

It is intuitive that a bilateral approach offers the most 
suitable conditions to perform the left pneumonectomy on 

one side and the reimplantation of the right main bronchus 
on the other side; however, the morbidity associated with a 
double thoracotomy or a clamshell incision is considerable. 
Therefore, since the advent of thoracoscopy, some authors 
have hypothesized that a combined thoracoscopic and 
open approach would have been convenient for performing  
LTSP (2). Nevertheless, given the rarity of this procedure, 
such a strategy has been only anecdotally reported (3,4). In 
the present paper, we document the case of aLTSP performed 
through a combined thoracoscopic and open approach, and 
we provide a review of all similar published reports.

We present the following case in accordance with 
the CARE reporting checklist (available at https://jovs.
amegroups.com/article/view/10.21037/jovs-2020-10/rc).
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Figure 1 Computed tomography findings. (A) Axial and (B) Coronal view. Arrows indicate the tumor. 

Case presentation

A 38-year-old man, nonsmoker, with persistent cough and 
dyspnea, was found with an endoluminal lesion of the left 
mainstem bronchus with subcarinal extension, measuring 
4.5 cm in its largest diameter at CT scan (Figure 1).  
The patient subsequently underwent PET-CT scan, 
which revealed a pathologic uptake limited to the tumor 
(SUVmax 3). Rigid bronchoscopy documented a nearly 
total obstruction of the left main bronchial orifice by the 
mass, which was successfully cored out during the same 
procedure. The lesion originated 1 cm proximally to the 
carina and extended down to the division between upper 

and lower lobe bronchi (Figure 1B). Pathology report 
concluded for adenoid cystic carcinoma. 

Given the lack of distant metastases and the good clinical 
conditions of the patient, decision was made for surgery. 
Unfortunately, the left mainstem bronchus was involved for 
almost its entire length, which precluded the possibility of 
sparing the left lung; additionally, due to the extension of 
the mass into the subcarinal region, a difficult dissection of 
the right main bronchus and of the right main branch of the 
pulmonary artery was anticipated (Figure 1A). Therefore, 
the planned surgical procedure consisted of aLTSP through 
bilateral sequential right thoracotomy and left thoracoscopy 
(Video 1).

Under general anesthesia and independent lung 
ventilation, provided by a left double-lumen endotracheal 
tube, the patient was positioned in left lateral decubitus 
and a right thoracotomy was performed into the 4th 
intercostal space. Intraoperatively, the posterior aspect 
of the carina was exposed, and the mass was carefully 
dissected from surrounding structures, including right 
main bronchus, right main pulmonary artery, azygos 
vein and esophagus. Afterwards, the distal trachea and 
both main bronchi were divided in tumor-free zones to 
allow excision of the tumor and cross-field intubation 
of the left main bronchus was performed (Figure 2A,B). 
After that frozen section examination confirmed the 
negativity of resection margins, the right main bronchus 
was reimplanted into the distal trachea by means of a 
termino-terminal anastomosis with interrupted 3-0 Vicryl 
sutures (Figure 2C), while the patient was still ventilated 
through the left main bronchus. On completion of the 
anastomosis, a standard single-lumen endotracheal tube 

Video 1 Unilateral thoracoscopic view of the left pneumonectomy. 
In sequence it is possible to appreciate the isolation and division, 
by means of a mechanical stapler, of the left main pulmonary artery 
and of the superior and inferior left pulmonary veins. Finally, the 
stump of the left main bronchus, previously divided, is extracted 
from the mediastinum.
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Figure 2 Intraoperative view. (A) Right main bronchus is divided; the left-sided double-lumen tube is visible through the tracheal lumen. (B) 
Distal trachea and left main bronchus are divided; cross-field intubation into the left main bronchus is established. (C) After resection of the 
tumor a termino-terminal anastomosis between distal trachea and right main bronchus is performed. Ventilation is maintained through left 
main bronchial intubation (1: tumor, 2: right main bronchus, 3: trachea, 4: left main bronchus).

was positioned above the suture line, and a flap of thymic 
tissue was wrapped around the anastomosis. Finally, the 
left bronchial stump was sutured and plunged down into 
the mediastinum, and the right pleural cavity was closed 
and drained by a single chest tube.

For the second step of the operation, the patient was 
repositioned in a right lateral decubitus and a single 4-cm 
thoracoscopic incision on the anterior axillary line was 
performed (Figure 3A); this allowed to safely complete 
the left pneumonectomy and a systematic left hilar and 
mediastinal lymphadenectomy. Total operative time was 
305 minutes, including 210 minutes for the right side and 
95 minutes for the left side. Total blood loss was 200 cc 
and the patient were extubated in the operating room. The 
postoperative course was uneventful; intensive care unit 
stay was 2 days, while total postoperative hospital stay was 
14 days. Final pathologic examination confirmed adenoid 
cystic carcinoma pT4(inv)N0, with free resection margins. 
Scheduled bronchoscopic examinations were performed 
on postoperative day 1, day 7, and one month thereafter, 
documenting a regular anastomosis (Figure 3B). At the time 
of writing this report, the patient is alive and disease-free 
after 13 months from his surgery. 

Written informed consent was obtained from the patient 
for publication of this study and any accompanying images. 
A copy of the written consent is available for review by the 
Editor-in-Chief of this journal. All procedures performed in 
this study were in accordance with the Helsinki Declaration 
(as revised in 2013).

Discussion

The choice of the surgical approach for LTSP is of critical 
importance. The convenience of a bilateral approach, 
in fact, must be weighed against the need for a reduced 
surgical invasiveness, due to the known high rates of 
morbidity and mortality that characterize this procedure (5).

Probably, in uncomplicated cases, median sternotomy 
is the access of choice, in that it provides an adequate 
surgical field and is associated with acceptable postoperative 
morbidity. However, in this particular patient, the use 
of a bilateral approach was justified by extension of the 
tumor along the medial and posterior aspects of the right 
main bronchus and the posterior aspect of the pulmonary 
artery (Figure 1), and the consequent need for an adequate 
exposure for dissection of these structures. 

Other authors have described the use of VATS in 
combination with thoracotomy to perform LTSP. Table 1  
provides a synopsis with the main characteristics of all 
published cases.

In most reports, the patient underwent some form of 
endoscopic intervention prior to surgery. Unblocking of 
the left main bronchus, by either laser-assisted ablation, 
mechanical coring out or temporary stent placement (4), 
greatly facilitates airway management during the operation; 
in the present case, in fact, both the left-sided double lumen 
endotracheal intubation and the left cross-field intubation of 
the left main bronchus were used at different phases of the 
procedure. This highlights the importance of rigid endoscopy 
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Figure 3 Postoperative results. (A) Skin incision for left VATS; (B) bronchoscopy at postoperative day 1. 

Table 1 Bilateral combined approaches for LTSP, review of the literature

References Indication
Endoscopic 

disobstruction

Operative approach
Postoperative course

First side Second side Ventilation*

Tse et al., 2005 (4) Carcinoid Yes Right thoracotomy LEFT VATS (4-port) LMB CFI Uneventful

Yen et al., 2010 (3) ACC Yes Right thoracotomy LEFT VATS (3-port) RMB HFJV Prolonged intubation (POD21), 
tracheostomy

Ai et al., 2015 (6) ACC No Right thoracotomy LEFT VATS (4-port) RMB CFI Uneventful

SCC No Right thoracotomy LEFT VATS (4-port) RMB CFI Pneumonia, bleeding and 
death at POD20

Fujino et al., 2018 
(7)

ACC Yes Left VATS (3-port) Right thoracotomy RMB CFI Panic attack, prolonged 
hospitalization (POD79)

Aim et al., 2018 (8) SCC Yes Right thoracotomy LEFT VATS (uniportal) LMB CFI Uneventful

Present case ACC Yes Right thoracotomy LEFT VATS (uniportal) LMB CFI Uneventful

*, during carinal resection and anastomosis of right main bronchus. R, right; L, left; VATS, video-assisted thoracoscopic surgery; LMB, 
left main bronchus; RMB, right main bronchus; CFI, cross-field intubation; HFJV, high frequency jet ventilation; ACC, adenoid cystic 
carcinoma; SCC, squamous cell carcinoma; POD, post-operative day.

in the management of tumors involving the carina.
In the other reported cases, the combined approach 

consisted most often of a right thoracotomy first, for carinal 
resection and reimplantation of the right main bronchus, and a 
subsequent left VATS, for completion of the pneumonectomy. 
The only exception is the study by Fujino and coworkers, who 
chose to start the procedure with the left thoracoscopy and 
pneumonectomy first, since an evaluation of tumor extension 
into the aortopulmonary window was deemed necessary (7).

For the left VATS phase, there is a trend towards a 
reduced number of thoracoscopic ports in more recent 
reports, which is explainable by the wider adoption and the 
growing confidence in both VATS pneumonectomy and 
uniportal surgery worldwide (9). Uniportal pneumonectomy, 

in the present case, was completed without added difficulties 
in 95 minutes. During this second phase, the newly 
performed anastomosis underwent the mechanical stress of 
positive pressure ventilation, which was supplied through a 
standard single-lumen tube; thus, keeping operative time as 
short as possible was fundamental. 

Most investigators have relied upon cross-field intubation 
during carinal resection and anastomosis, while Yen et al. 
have reported the use of high frequency jet ventilation 
(HFJV) for this purpose (3). We believe that both options 
are feasible. In fact, despite early concerns that the use 
of HFJV in patients undergoing TSP could result in an 
increased rate of acute respiratory distress syndrome (2), 
later case-series have not confirmed these findings (10,11). 
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As for the choice of the lung to ventilate, intubation of the 
left main bronchus allows for an undisturbed procedure 
of resection and anastomosis, without intermittent 
apnea; however, this option depends on the possibility of 
preoperative endoscopic debulking of the airway and on the 
functional condition of the affected left lung. 

Although the patients’ number is low and there is 
potential for publication bias, overall, the postoperative 
outcomes of the reported cases seem favorable. Only 
one patient died in the postoperative period (6), due to a 
presumed respiratory tract bleeding, while two patients 
experienced complications that resulted in a prolonged 
hospital stay (3,7).

Conclusions

To conclude, the growing number of reports suggests that 
the bilateral combined open and thoracoscopic approach 
herein presented is feasible, and that it should be considered 
as an alternative to median sternotomy or to other traditional 
approaches for selected, more complicated cases of LTSP. 
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