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A B S T R A C T   

Case 1 describe a 73-year-old man with an abnormal opacity in the upper lobe of the right lung on 
chest computed tomography (CT), which was done during the postoperative follow-up for bile 
duct cancer. The chest CT scan showed a ground glass nodule (GGN) measuring 1.0 cm and 
another one measuring 0.6 cm of the right lung. Case 2 involved a 79-year-old woman with an 
abnormal opacity in the upper lobe of the right lung on a chest CT that was obtained after she fell 
down the stairs. The CT scan showed a solid mass measuring 3.0 cm in the right upper lung. Both 
the patients underwent bronchoscopy before surgery and showed bronchial branching abnor-
malities. The surgical procedures could be performed accurately since sufficient information had 
been acquired pre-operatively and they diagnosed lung cancer. Both the patients were able to 
undergo radical surgery for lung cancer and are currently doing well with no postoperative 
complications or recurrence of lung cancer.   

1. Introduction 

Congenital bronchial anomalies are considered relatively rare. Abnormally oriented blood vessels or fissure-less lobules may exist 
simultaneously and to ensure safety they must be accurately assessed prior to surgery. It is also necessary to determine the extent of 
lymph node involvement prior to resection. It is also necessary to examine the range of lymph node dissection, depending on the 
localization of the tumor. Herein, we report two cases of right upper lobectomy for right lung cancer with a displaced right bronchus. 

2. Case presentations 

2.1. Case 1 

A 73-year-old man presented with an abnormal opacity in the upper lobe of the right lung on chest computed tomography (CT), 
which was performed during the postoperative follow-up for bile duct cancer. Chest CT showed a ground glass nodule (GGN) 
measuring 1.0 cm and another one measuring 0.6 cm in the S1 of the right lung (Fig. 1). Therefore, we performed bronchoscopy, which 
revealed a branching right B1 in the upper lobe and branching B2+3 from the lateral side of the middle lobar bronchus of the right 
truncus intermedius (Fig. 2). The nodules, however, could not be diagnosed. Fluorodeoxyglucose positron emission tomography (PET) 
revealed an abnormal accumulation, with a maximum standardized uptake value of 1.7 and 1.5 at the GGNs, and no metastases to 
other organs. We considered a probable diagnosis of Synchronous primary lung cancers with cT1aN0M0 stage IA1 (Fig. 1). Later, right 
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upper lobectomy and mediastinal lymph node dissection (ND2a-1) were performed. Pathological examination revealed both nodules 
to be adenocarcinoma (minimally invasive adenocarcinoma: pT1miN0M0 and invasive adenocarcinoma, acinar predominant: 
pT1aN0M0). The patient had a good postoperative course and was discharged 11 days after surgery. One year and four months have 
passed since then, and he is alive and without recurrence. 

2.2. Case 2 

A 79-year-old woman presented with an abnormal opacity in the upper lobe of the right lung on a chest CT that was obtained after 
she fell down the stairs. The chest CT scan showed a solid mass measuring 3.0 cm in the right upper lung (Fig. 3), and we performed 

Fig. 1. PA chest radiograph was normal on initial presentation (A). Axial CT chest from PET-CT shows two FDG-avid ground glass nodules in the right upper lobe 
(B,C). 

Fig. 2. Bronchial running as seen on 3D-CT (A). The bronchial running as demonstrated by bronchoscopy (B, C).  
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bronchoscopy, which revealed right B1+2 branching in the upper lobe and B3 branching from a common trunk with the right middle 
lobe branch (Fig. 4). A biopsy helped to diagnose the lung mass as squamous cell carcinoma. PET-CT revealed abnormal FDG- 
accumulation with a maximum standardized uptake value of 33.0 at the lung mass and 4.1 at the right hilar lymph node (Fig. 3). 
We considered the diagnosis of lung cancer as cT2aN1M0 stage IIB. The patient was a smoker and had an obstructive disorder with a 
forced expiratory volume of 1.06 L. Subsequently, right upper and middle lobectomy and mediastinal lymph node dissection (ND2a-2) 
were performed. The patient had a good postoperative course and was discharged nine days after surgery. Six months have passed 
since then, and she is alive and without recurrence. 

Fig. 3. PA chest radiograph on initial presentation depicts a irregular mass-like opacity in the central right midlung (A). Axial CT chest shows a large mass-like opacity 
in the right upper lobe (B). PET-CT depicts abnormal FDG-accumulation of a 3 cm right upper lobe mass (C) with presumed post-obstructive atelectasis. 

Fig. 4. Bronchial running as seen on 3D-CT (A). The bronchial running as demonstrated by bronchoscopy (B, C).  
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3. Discussion 

The frequency of bronchial bifurcation abnormalities is approximately 0.64%, of which 75% are related to the upper right lobe [1, 
2]. Bifurcation abnormalities related to the upper right lobe are classified into "tracheal bronchus", "right pre-eparterial bronchus", and 
"post-eparterial bronchus" [3] (Fig. 5). Case 1 is considered to correspond to “right pre-eparterial bronchus” and case 2 is considered to 
correspond to "post-eparterial bronchus". 

Cases of bronchial bifurcation are often accompanied by pulmonary artery bifurcation abnormalities and lobular insufficiency [4, 
5]; therefore, careful preoperative scrutiny is essential. In this case, bronchoscopy was performed preoperatively in both cases and 
bronchial branching abnormalities could, therefore, be determined accurately. In addition, it is considered that the construction of 
bronchial running by 3D-CT is useful for the examination of sufficient surgical technique. 

Regarding the extent of lung resection and lymph node dissection, it is necessary to take measures for each individual case, 
depending on the localization of the tumor and the presence or absence of lymph node metastasis in the preoperative examination. In 
case 1 of this report, despite synchronous primary lung cancers, the tumor was mainly localized in S1, and the distance between the 
tumor and the resection edge was sufficient in the upper right lobectomy. In comparison, in case 2, the tumor was localized to the hilar 
region, the distance from the resection edge to the middle lobe was insufficient, and the resection of the right upper middle lobe was 
necessary. 

Regarding the extent of lymph node dissection, in the case of B3 metastatic bronchi ("right pre-eparterial bronchus"), the basal 
lymph node is almost synchronous with the peri-middle lobe bronchial lymph node. Since the lymphatic flow around the metastatic 
bronchus has not been described, lymph node dissection up to the subtracheal lymph node and the # 11i lymph node is reportedly 
necessary [6,7]. Flexible surgical procedure selection and lymph node dissection range are required for each case. 

In conclusion, when performing surgery for lung cancer with bronchial bifurcation abnormalities, it is necessary to accurately 
recognize the preoperative bronchial and vascular abnormalities, and to determine the extent of lung resection and lymph node 
dissection required, according to the location of the tumor and the status of lymph node metastasis. 
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