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Introduction

Recent studies have shown that cancer-specific survival of 
patients undergoing segmentectomy for stage I lung cancer 
does not significantly differ from patients undergoing 
lobectomy (1,2). Its superiority when compared to 
subanatomical resection has already well been documented (3).  
Additionally, segmentectomy allows to preserve valuable 
lung parenchyma in patients with restricted lung function 
or who may need multiple lung resections as it can be the 
case when dealing with lung metastases (4,5). In order to 

perform anatomical segmentectomy it is fundamental to be 
aware of the patient specific anatomy and to use landmarkers 
for orientation. This can be achieved by thorough study 
of the preoperative computed tomography (CT) scan and 
intraoperatively by the injection of indocyanine green (ICG) 
in order to expose the segmental margins. We present 
the following case report in accordance with the CARE 
reporting checklist (available at https://jovs.amegroups.
com/article/view/10.21037/jovs-21-35/rc) followed by 
an analysis of a series of 36 patients who have undergone 

Case Report: Lung Surgery

Complex video-assisted thoracoscopic surgery (VATS)  
sub-segmentectomy of S3b: case report and analysis of a  
single-center S3 segmentectomy series

Filipe Azenha^, Gregor J. Kocher

Division of General Thoracic Surgery, Bern University Hospital, University of Bern, Bern, Switzerland

Correspondence to: Gregor J. Kocher, MD, MBA. Division of General Thoracic Surgery, Bern University Hospital, CH-3010 Bern, Switzerland. 

Email: gregor.kocher@insel.ch.

Abstract: A 58-year-old female patient was referred to our department with a history of heavy smoking and 
a newly diagnosed nodule in the right upper lobe. In 2018 the patient had been surgically treated for rectal 
carcinoma followed by adjuvant chemotherapy. Since, due to the location of the nodule, a transbronchial or 
transthoracic biopsy was not feasible, we were consulted for a surgical approach. The central location of the 
lesion did not allow for a wedge resection. In order to spare as much healthy lung parenchyma as possible 
and assure a sufficient safety margin we planned and performed a uniportal video-assisted thoracoscopic 
surgery (VATS) S3b sub-segmentectomy of the right upper lobe. To highlight the segmental margins, we 
used indocyanine green after division of the segmental vascular and bronchial structures. In our experience, 
segmentectomy is a good surgical approach for primary lung tumors smaller than 2 cm in size and in 
patients with restricted lung function as well as for the resection of centrally located metastasis. In the case 
of metastasectomy, subsegmentectomy can be of value in order to spare as much healthy lung parenchyma 
as possible. We present our preferred surgical technique including a video of such a surgical procedure and 
in addition we present an analysis of 36 patients who have undergone uniportal S3 segmentectomy at our 
institution.

Keywords: Uniportal video-assisted thoracoscopic surgery (uniportal VATS); segmentectomy; sublobar 

anatomical resection; segment III resection; case report

Received: 07 June 2021; Accepted: 26 September 2021; Published online: 13 October 2021.

doi: 10.21037/jovs-21-35

View this article at: https://dx.doi.org/10.21037/jovs-21-35

3

	
^ ORCID: 0000-0003-2883-5205.

https://jovs.amegroups.com/article/view/10.21037/jovs-21-35/rc
https://jovs.amegroups.com/article/view/10.21037/jovs-21-35/rc
https://crossmark.crossref.org/dialog/?doi=10.21037/jovs-21-35


Journal of Visualized Surgery, 2023Page 2 of 3

© Journal of Visualized Surgery. All rights reserved.   J Vis Surg 2023;9:17 | https://dx.doi.org/10.21037/jovs-21-35

uniportal S3 segmentectomy at our institution. 

Case presentation

In December 2020, a 58-year-old female patient was 
referred to our department to discuss surgical resection 
of a suspect nodule in the right upper lobe. The patient 
had a smoking history of 30 pack-years (PY) and had been 
surgically treated for rectal carcinoma in 2018 followed by 
adjuvant chemotherapy. CT showed a nodule in segment 
3 of the right upper lobe. At our institution we use 
multiplanar CT reconstruction images in order to identify 
anatomical landmarks such as veins, arteries, bronchus 
to navigate through the operation (Video 1 timestamp:  
00:29–00:45). 3D reconstruction can be an important 
tool for surgical planning but is not essential to perform 
minimally invasive segmentectomies. The patient signed 
an informed consent form and uniportal VATS S3b 
subsegmentectomy was planned. 

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and the accompany video. A copy of the written 
consent is available for review by the editorial office of this 
journal.

Surgical technique

An incision of 3 cm was performed in the 4th intercostal 
space centered on the anterior axillary line. After radical 

mediastinal lymphadenectomy of stations 2R, 4R, 9R, 
8R and 7 the pleura was opened at the hilum in order to 
free up the upper pulmonary vein. We then continued 
along the parenchymal line in order to expose the right 
pulmonary artery as well as the right main bronchus. 
After identifying the truncus anterior we continued the 
dissection in order to expose the artery corresponding to 
the S3b segment and divided A3b after its take-off using a 
powered vascular stapler. Since the horizontal fissure was 
incomplete, we opened it using a powered stapler in tunnel 
technique following the S2 vein into the oblique fissure. 
After opening the fissure, the vein draining segment 3 was 
identified and divided using a powered vascular stapler. 
To safely identify the bronchus, we followed the S2 vein, 
which crosses the S3 bronchus caudally. After dissection 
of the S3b subsegmental bronchus we were able to divide 
it using a powered vascular stapler as well. We usually 
double-check the segmental margins and the correct 
extent of resection as well as the sufficient ventilation and 
perfusion of the remaining lung using both, the ventilation 
method as well as ICG in combination with near infrared 
thoracoscopy. First, the lung was slowly re-ventilated to 
identify the segmental margins; second, 6 mg of ICG were 
injected and the segmental margins were again checked. 
Especially in patients undergoing subsegmental resections, 
due to a higher incidence of anatomical variations on the 
segmental and subsegmental level, this double-checking 
method is often worthwhile. Also, in patients with lung 
emphysema, segmental margins can be overestimated 
using the ventilation technique alone. The specimen was 
then retrieved in a sterile glove and the nodule was clearly 
identified by touch in the center of the specimen. After 
checking for air leaks and hemostasis, a 20-French chest 
tube was inserted, and the surgical access was closed using 
absorbable sutures. 

Results

Histological analysis revealed a single metastasis of the 
previously diagnosed rectal carcinoma. The chest tube 
was removed on postoperative day 1 and the patient was 
discharged the day after. Follow-up CT at 3 months 
showed no signs of local recurrence. After interdisciplinary 
discussion follow-up CT at 6 months was recommended. 
The patient has no respiratory complaints and wound 
healing was unremarkable. 

Between May 2016 and December 2020, we have 
performed a total of 36 uniportal VATS S3 resections. Ten 

Video 1 Uniportal video-assisted thoracoscopic surgery right S3b 
subsegmentectomy.
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on the left and 26 right S3 resections. Mean patient age was 
66 years (range, 42–80 years). Histological analysis revealed 
11 non-small cell lung cancers (NSCLCs), 4 hamartomas, 
2 typical carcinoid tumors and 14 metastasis of a primary 
non-lung related tumors. Median tumor size for primary 
NSCLC was 1.7 cm (range, 0.4–4 cm). Median length of 
stay was 3 days (range, 1–10 days). Thirty-day mortality rate 
was 0%.

Conclusions

In our experience, S3 segmentectomy is a good surgical 
approach for primary lung tumors smaller than 2 cm in size 
as well as for the resection of centrally located metastasis. In 
the latter case subsegmentectomy can even be the preferred 
option in selected cases. Both approaches are associated 
with very low morbidity and mortality rates. Additionally, 
in patients with larger primary lung tumors and restricted 
lung function this lung-sparing surgical approach is a 
good treatment option and has the advantage of providing 
a histopathological diagnosis together with lymph node 
clearance as opposed to stereotactic body radiotherapy 
(SBRT).
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