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Introduction

Neuroendocrine tumors (NET) are rare neoplasms 
comprising less than 20% of all lung cancers (1). Among 
them, primary bronchial carcinoids (BC) represent 0.4% 
to 3% of resected pulmonary tumors and about 25% of all 
carcinoids (2). Typical carcinoids (TC) show fewer than two 
mitoses per 2 mm2 without necrosis, whereas a TC have 
two to ten mitoses per 2 mm2 and necrosis (1). Although 
they are indolent, all BC are classified as malignant because 
they can locally infiltrate and metastasize. 

According to the National Comprehensive Cancer 
Network (NCCN) and the European Neuroendocrine 
Tumor Society (ENETS) guidelines, resection is the 
primary treatment for most localized carcinoid tumors, with 
lung parenchymal-sparing surgery the favoured objective 
for patients with central airway tumors (3,4).

Sleeve bronchoplasty techniques are complex surgical 
procedures defined as parenchyma-saving because they 

allow a radical resection with tumor-free margins while 
preserving the maximum amount of parenchyma (5). 
Bronchoplasty is particularly challenging in case of 
bronchial carcinoid arising from an anomalous bronchial 
tree and requires careful preoperative evaluation and 
adequate surgical skills.

We describe a case of typical bronchial carcinoid of 
an anomalous right upper bronchus with trans-fissural 
involvement of the middle lobe, requiring a “patient-
tailored” bronchoplasty technique.

Case presentation 

A 35-year-old man was referred to our department with 
a diagnosis of endobronchial lesion occluding the right 
upper bronchus. Computed tomography (CT) (Figure 1)  
and flexible bronchoscopy (FB) (Figure 2A) disclosed 
a bronchial anomaly consisting in a dorsal bronchial 
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segment of the right upper bronchus arising alone directly 
from the right main bronchus and connected to the true 
right upper bronchus by an anomalous intrabronchial 
carina. The origin of the true right upper bronchus was 
obstructed by a polypoid lesion while the aberrant dorsal 
segment and carina were not involved (Figure 2B). A trans-
fissural involvement of the middle lobe was described. 
Bronchoscopic biopsy disclosed a well-differentiated TC 
with one mitosis per 2 mm2, absence of necrosis and a 
Ki67 =3%. Positron emission tomography and whole-
body CT scan did not disclose any other lesion. A right 
upper bronchoplasty bilobectomy was planned (Figure 3). 
After performing a standard middle lobectomy and closing 

the aberrant dorsal bronchial segment with a stapler, a 
bronchial wedge resection of the origin of the true right 
upper bronchus was performed, preserving the uninvolved 
pars membranacea of the bronchus intermedius, with free 
margins at frozen section examination (Figure 4). Airway 
reconstruction was obtained by suturing with tension–free 
interrupted stitches between the uninvolved anomalous 
carina and the bronchus intermedius, above the middle 
lobe bronchial stump (Figure 5) after extensive subcarinal 
and paratracheal lymphadenectomy—following azygos 
vein section—to ensure maximal mobilization of the 
right tracheobronchial angle. A wide pericardial fat flap 
was then mobilized and interposed between the anterior 

Figure 1 Coronal minimum intensity projection reconstruction (A) and multiplanar reconstruction (B) of the pre-operative CT scan of the 
patient, showing the polypoid lesion (white arrow) obstructing the true right upper bronchus, and the emergency of the aberrant dorsal 
bronchial segment (white arrowhead), unobstructed. CT, computed tomography.

Figure 2 Bronchoscopic view. (A) Flexible bronchoscopy disclosing the aberrant right upper dorsal segment; (B) flexible bronchoscopy 
disclosing the tumor occluding the true right upper bronchus.
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aspect of the anastomosis and the posterior wall of the 
intermediary pulmonary artery to prevent bronchovascular 
fistula and to cover the bronchial stumps (Figure 6). No 
major complications occurred in the postoperative period 
and no clinical problem was recorded at the 30-day follow-
up. 

Discussion

Since the first bronchial sleeve resection performed by 
Price Thomas (6), bronchoplasty procedures have gradually 
gained popularity among thoracic surgeons and are now 
performed with a wide range of indications, including 
carcinoids, benign diseases and traumatic lesions (7). 
Bronchoplasty is mainly indicated for tumors arising at the 
origin of a lobar bronchus, precluding simple lobectomy 
but not infiltrating so far as to require pneumonectomy (7). 

In the reported case, the anomalous segmentation of the 
right upper lobe represented a further challenge for radical 
resection of the carcinoid tumor guaranteeing adequate 
tumor-free margins while preserving the maximum amount 
of healthy lung tissue.

A complete sleeve resection from above the healthy 
aberrant bronchus to the distal part of the bronchus 
intermedius would probably have resulted in a tension 
anastomosis because of the considerable amount of 
bronchial wall resected, potentially culminating in bronchial 
disruption or significant bronchial size mismatch. For 
this reason, we planned to close the aberrant bronchus 

Figure 4 Intraoperative view: suture of the aberrant right upper 
dorsal bronchus and resection of the origin of the true right upper 
bronchus.

Figure 5 Intraoperative view: airway reconstruction by interrupted 
stitches.

Figure 3 Right upper bronchoplasty bilobectomy (9).
Available online: http://www.asvide.com/article/view/24408

Figure 6 Pericardial fat flap covering the bronchial stumps and 
protecting the posterior aspect of the artery form the anterior 
suture of the anastomosis.

Video 1. Right upper bronchoplasty 

bilobectomy
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separately and use the uninvolved anomalous carina to 
insert safe interrupted stitches. At the end of the procedure, 
the surgical field showed two separate bronchial stumps 
(anomalous segmental dorsal bronchus and standard 
middle lobe bronchus) with in between the anastomosis 
reconstructing the airway. 

Two technical aspects of this procedure are of paramount 
importance. Firstly, an extended lymphadenectomy needs to 
be accomplished, the R2-R4 stations, not only for oncologic 
reasons but to ensure maximal mobilization of the right 
tracheobronchial angle. For this reason, the azygos vein is 
transected and the region maximally exposed. Secondly, a 
wide pericardial fat flap is mobilized to protect the stumps 
and the anastomosis and to separate the bronchial suture 
from the posterior aspect of the lining artery above. A 
pericardial fat flap was used not only because it is easy and 
fast to harvest, but mainly for its reparative properties due 
to the presence of adipose-derived stem cells (8).
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