
© Journal of Thoracic Disease. All rights reserved.   J Thorac Dis 2018;10(6):E420-E425jtd.amegroups.com

Introduction

In general, bronchoplasty is a procedure performed on 
tumors located near the hilar area to achieve radical 
resection while preserving pulmonary function by avoiding 
pneumonectomy (1-5). Bronchoplasty requires a rather 
complicated technique that involves bronchial sutures after 
division of the bronchus and is associated with the risk of 
serious postoperative complications, including dehiscence 
of the bronchial sutures (6). We recently encountered a case 
of adhesion of the interlobar lymph node to the bronchus, 
which made conventional left lower lobectomy unfeasible. 
To avoid bronchoplasty, we successfully performed lingular 
segmentectomy and left lower lobectomy by devising a 
unique dissection line.

Case presentation

A 68-year-old male patient visited our center because of 
abnormalities found on chest radiography (Figure 1). He 
was a heavy smoker, smoking 1 pack a day for 40 years. His 
medical history included sarcoidosis, which had occurred 
3 years previously and required regular visits at another 
hospital. Blood examination showed elevated levels of 
certain tumor markers, e.g., carcinoembryonic antigen 
(CEA) 34.3 ng/mL and sialyl Lewis X-1 (SLX) 170 U/mL.

Granular shadows and thickening of the interlobular 
septum due to sarcoidosis, as well as a cyst in the left lower 
lobe, had been found 3 years previously. During follow-
up, the cyst was clearly enlarged, and a nodule measuring 
1.5 cm was present in the cyst, and the interlobar lymph 
node was swollen (Figure 2A,B). Fluorodeoxyglucose (FDG) 

positron emission tomography revealed accumulation of 
FDG in the intracystic nodule (SUVmax: 2.2) and interlobar 
lymph node (SUVmax: 10.5) (Figure 2C,D). These findings 
led to a diagnosis of lung cancer, cT1bN1M0, stage IIB, 
and it was decided that surgery would be implemented.

Initially, left lower lobectomy and lymph node dissection 
were planned, but it was found intraoperatively that the 
interlobar lymph node adhered to the bronchus in the 
bifurcation area between the upper and lower lobes, making 
bronchial dissection difficult. Because the enlargement of the 
lymph node was attributable to cancer metastasis, the plan 
was changed to include resection of the lingular segment to 
extirpate the lymph node en bloc. The pulmonary vein and 
artery in the lingular segment were ligated and dissected, and 
the intersegmental part of the lung was dissected and sutured 
with an automatic suturing device. A bronchial dissection 
line was drawn from the bifurcation between the superior 
division and lingular bronchi to the left main bronchus  
(Figures 3A,S1). The bronchus was held with a surgical 
stapler, and air supply to the superior division segment 
was confirmed. Then, the lingular segment and lower lobe 
bronchi were sutured and dissected en bloc to extirpate 
the specimen (Figures 3B,S1). The bronchial stump was 
reinforced by covering it with an intercostal muscle flap.

In the resected specimen, a 1.5-cm nodule in a cyst 
measuring 3.0 cm in diameter and interlobar lymph node 
swollen to 2.0 cm were macroscopically observed (Figure 4A,B).  
Histopathologically, the intracystic nodular cancer was 
revealed to be a papillary adenocarcinoma with polypoid 
expansion of atypical cells in the cyst. There were no 
malignant findings in the cystic wall in areas other than 
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the area of the polypoid lesion (Figure 5A,B). Although the 
interlobar lymph node was filled with atypical cells, the 
capsule was intact, and no infiltration outside the lymph 
node was found (Figure 5C,D).

The patient is currently on oral tegafur and uracil as 
adjuvant therapy. There has been no recurrence to date 
17 months after surgery, and the tumor markers have 
normalized (Figure 6A,B).

Discussion

The frequency of cavity formation in primary lung cancer 
is reported to be 2–16%, with squamous cell carcinoma 
and adenocarcinoma accounting for 45–63% and  
30–53%, respectively (7). The mechanisms proposed for 
cavity formation include: (I) ischemic necrosis due to the 

Figure 1 Chest X-ray at presentation showing a nodular shadow in 
the left lower lung field. The arrow indicates the lesion.

Figure 2 Chest computed tomography and positron emission tomography at presentation. (A) A 1.5-cm nodule was found in a cavity in 
the left lower lobe; (B) computed tomography revealed swelling of the interlobar lymph node; (C,D) fluorodeoxyglucose (FDG)-positron 
emission tomography showed FDG accumulation in the intracystic nodule and the interlobar lymph node. FDG accumulation was more 
intense in the interlobar lymph node than in the intracystic nodule.
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Figure 3 Surgical procedure. (A) Schema of the bronchial dissection. The interlobar lymph node adhered to the bronchus at the bifurcation 
between the upper and lower lobes and was difficult to detach. A bronchial dissection line was set from the bifurcation between the superior 
division and lingular bronchi to the left main bronchus and the bronchus was dissected and sutured with a surgical stapler. The dotted line 
denotes the bronchial dissection line; (B) illustration of the intraoperative findings, observed from the patient’s dorsal side. The right side of 
the figure corresponds to the patient's cranial side. The dotted line denotes the bronchial dissection line.

Figure 4 Macroscopic findings. (A) A 1.5-cm nodule protruding from the cavity wall into the lumen was observed; (B) the interlobar lymph 
node swollen to a size of about 2.0 cm was resected en bloc.
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occlusion of feeding vessels; (II) the check-valve mechanism 
of the conducting bronchus; (III) elastic traction by the 
surrounding lung tissue; (IV) tumor development in pre-
existing bullae and (V) neoplastic cell autophagy (8-12). 
It is known that cancerous cavities often have a thick 
wall with an irregular inner surface (13-15). However, 
the cancer in our patient was unique in that it grew in a 
polypoid fashion toward the luminal side and that there 
was no cancer invasion in most parts of the inner surface 
of the cyst, with the cystic wall being thin. In addition, 
no malignant findings were noted in the cystic wall in the 

surrounding areas, suggesting that tumor development 
in the pre-existing bullae is the most likely mechanism of 
pathogenesis. Meanwhile, the following are cited from the 
literature as possible causes of lung cancer development in 
an emphysematous cystic wall (16-18): (I) scars of the cystic 
wall due to repeated infection; (II) squamous metaplasia 
of the epithelium constituting the cystic wall; and (III) 
insufficient ventilation in the cystic wall causes stagnation of 
various carcinogens.

Radiological differentiation between a cancer nodule 
in the cavity and a fungus ball-mycetoma is relatively 
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straightforward because of the characteristic fungus ball-
like appearance of pulmonary aspergillosis (19). In addition, 
the mobility of a fungus ball with a change in the patient’s 

position helps in the diagnosis (14). In the present case, 
chest computed tomography in the supine position revealed 
that an intracavitary tumor had grown from the ventral 

Figure 5 Histologic findings. (A,B) A papillary adenocarcinoma had grown in a polypoid fashion in the cyst. There were no malignant 
findings in the cystic wall in areas other than the area of the polypoid lesion (hematoxylin and eosin staining; scale bars: A, 100 μm;  
B, 200 μm); (C,D) although the interlobar lymph node was filled with adenocarcinoma cells, the capsule was intact, showing no infiltration 
outside the lymph node (hematoxylin and eosin staining; scale bars: C, 1 mm; D, 100 μm).
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Figure 6 Postoperative course. (A) Chest X-ray 12 months after surgery. The left lung is well inflated; (B) tumor marker levels have 
normalized since surgery. CEA, carcinoembryonic antigen; SLX, sialyl Lewis X-1; POM, postoperative month.
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to the luminal side, and it failed to move with a change in 
position, suggesting that aspergilloma was unlikely.

Bronchoplasty is usually indicated for centrally 
located cancer to avoid pneumonectomy (3,4). A series 
of applications of extended sleeve lobectomy, which is a 
resection involving more than one lobe for oncologic or 
functional reasons, have been reported by a number of 
surgeons and have demonstrated feasibility (1,2,5). These 
resections include right upper and middle bilobectomy with 
or without segment 6, left upper lobectomy with segment 6,  
and left lower lobectomy with segments 4 and 5, which 
were then assigned to Okada types A, B, and C, respectively, 
according to the level of the bronchial anastomosis (2). When 
extended sleeve lobectomy is performed for the condition 
of the sort in our specific case, type C bronchoplasty is 
usually adopted. However, the angles of the bronchial 
surfaces to be anastomosed differ by more than 180° from 
the beginning, and therefore, the site of the bronchial suture 
becomes tensed, which incurs the risk of postoperative 
dehiscence (6). Because the continuity of the bronchus is 
broken, the risk of sputum retention and atelectasis also 
increases (6). In addition, a diameter match is required 
for sutures, so the procedure presumably would require 
a suturing technique with a high degree of difficulty (6).  
In our present case, there was lymph node adhesion, but 
there was seemingly no direct cancer invasion into the 
upper lobe bronchial wall. Considering these aspects, 
we performed bronchial dissection from the bifurcation 
between the superior division and lingular bronchi to 
the left main bronchus and successfully achieved en bloc 
resection of the cancer.

Based on our search of the English reports in the 
literature, the surgical technique we used does not 
seem to have been reported, although there might be 
underreporting. This procedure can be regarded as being 
the left-side version of the middle and lower lobectomy 
of the right lung and involves the drawing of a unique 
dissection line. This original and unique surgical procedure 
is supposed to be used in exceptional cases, unlike classical 
techniques of bronchoplasty, in that it does not require 
suturing, and it is useful in certain specific situations, 
with clinical benefit limited by the low frequency of such 
situations. 

The whole length of the bronchial stump is long, so 
caution should be exercised to preserve blood flow in the 
bronchial stump during dissection. It is desirable to cover 
the stump with a muscle flap or fat pad to avoid a bronchial 
stump fistula. Meanwhile, this procedure may have a 

drawback in that poor ventilation is likely to occur in the 
superior division segment. The dissection line should be 
drawn with utmost caution so as not to cause bronchial 
stenosis, and a steady supply of air to the superior division 
segment should be confirmed by having the anesthesiologist 
send air just before firing the surgical stapler. In addition, 
bronchoscopic observation by the anesthesiologist may be 
of considerable help to confirm the patent airway to the 
superior division segment.

In conclusion, this surgical technique is an effective 
alternative to type C bronchoplasty in cases where resection 
of the left lower lobe and left lingular segment is necessary.
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