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Abstract

During a routine physical examination three years ago, a 47-year-old woman received a diagnosis of a nodule

in her right upper lung. Since then, she has been regularly attending outpatient clinic appointments for follow-

up. Over time, the nodule has shown gradual growth, leading to a suspicion of lung cancer. Through the use of
enhanced CT imaging, a three-dimensional reconstruction was performed to examine the bronchi and blood
vessels in the patient’s chest. This reconstruction revealed several variations in the anatomy of the anterior segment
of the right upper lobe. Specifically, the anterior segmental bronchus (B3) was found to have originated from the
right middle lung bronchus. Additionally, the medial subsegmental artery of the anterior segmental artery (A3b)
and the medial segmental artery (A5) were observed to share a common trunk. As for the lateral subsegmental
artery of the anterior segmental artery (A3a), it was found to have originated from the right inferior pulmonary
trunk. Furthermore, the apical subsegmental artery of the apical segmental artery (Ala) and the posterior

segmental artery (A2) were found to have a shared trunk.
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Introduction

Segmental pneumonectomy is considered the recom-
mended surgical approach for patients with small periph-
eral non-small cell lung cancer [1]. Prior to the operation,
it is crucial for thoracic surgeons to have a thorough
understanding of the anatomical structure of the pulmo-
nary segment. Minics three-dimensional reconstruction
technology can be employed to reconstruct the bronchi
and blood vessels from chest CT images, enabling sur-
geons to visualize the anatomical structure and variations
of lung segments from multiple perspectives. As a result,
performing anatomical segmental pneumonectomy and
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conducting three-dimensional reconstruction of blood
vessels and trachea prior to the operation becomes highly
necessary.

Case

A 47-year-old woman discovered a ground glass
nodule(GGN) measuring approximately 8 mm in the
right upper lobe(RUL) during a chest CT scan at our hos-
pital over 3 years ago (Figs. 1, 2, 3, 4, 5). Throughout regu-
lar follow-up, no significant changes were observed in the
nodule located in the right upper lobe. On July 19, 2023,
a subsequent chest CT scan revealed that the nodule had
increased in size by 10 mm and was hospitalized in our
hospital on August 13,2023. Three-dimensional recon-
struction of the chest prior to the operation displayed
various variations in the bronchus and blood vessels: (1)
the anterior bronchus originated from the right middle
lung bronchus; (2) A3b and A5 shared a trunk; (3) A3a
originated from the right inferior pulmonary trunk; (4)
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Fig. 1 The preoperative chest computed tomography (CT) scan revealed
a ground glass nodule (GGN) measuring 10 mm in diameter, located near
the pleura of the right upper lobe

Ala and A2 shared a trunk; (5) A4 originated from the
right basilar artery;(6)the right upper pulmonary arteries
shared a trunk without a posterior ascending artery ; (7)
The apical segmental vein and posterior segmental vein
merge into the right pulmonary vein, while the anterior
segmental vein solely drains into the right pulmonary
vein. Based on the three-dimensional reconstruction, the
nodule was identified in apical segmental(S1), and after
conducting relevant examinations, the contraindication
for surgery was ruled out.

S1 Segmentectomy of the right upper lung using tho-
racoscopic approach was accurately executed follow-
ing thorough preoperative planning based on chest
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reconstruction in three dimensions. Initially, the pleura
and hilum of the anterior mediastinum were incised, and
the sections Ala and Alb were dissected and extracted.
No branch of the anterior segmental artery (A3) was
detected within the first branch of the right pulmonary
artery trunk. Subsequently, separation of the first branch
of the right lung trachea was conducted, and identifica-
tion of the apical segmental bronchus (B1) and poste-
rior segmental bronchus (B2) occurred, while B3 was
not located. Bl was liberated and excised. Ultimately,
the apical segmental of the right upper lung was suc-
cessfully excised, and intraoperative analysis of frozen
tissue confirmed the presence of micro-invasive adeno-
carcinoma, while sampling of lymph nodes was per-
formed. The patient experienced an uneventful recovery
and was discharged on the fifth day postoperatively. The
postoperative histopathological examination confirmed
the diagnosis of minimal invasive adenocarcinoma of
the lung with no involvement of the surrounding lymph
nodes.

Discussion

The publication of the JCOGO0802/WJOG4607L study
has brought increased attention to anatomical segmen-
tectomy for early lung cancer [1]. This surgical procedure
involves the complete removal of the tumor with a suf-
ficient surgical margin, while preserving as much normal
lung tissue as possible [2]. Recent comparative studies on
segmentectomy have highlighted the benefits of preoper-
ative three-dimensional reconstruction technology [3-5].
This technology allows for the identification of variations
in the trachea and blood vessels, enabling better preop-
erative planning and reducing the risk of complications.

=]

Fig. 2 After dissecting the upper hilar pleura, we isolated the apical subsegmental artery (A1a) and anterior subsegmental artery (A1b). However, we did

not observe the recurrent artery (Rec.A2 )



Yan et al. Journal of Cardiothoracic Surgery (2024) 19:216 Page 3 of 5

Fig. 3 Following the resection of the arteries and peribronchial lymph nodes, a three-dimensional reconstruction technique was employed to visualize
the apical segmental bronchus (B1) and posterior segmental bronchus (B2). However, the anterior bronchus (B3) was not located
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A

Fig. 4 According to the three-dimensional reconstruction, it can be observed that the apical segmental vein (V1) and the posterior segmental vein (V2)
merge into the right pulmonary vein, while the anterior segmental vein (V3) drains solely into the right pulmonary vein
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Fig. 5 Utilizing three-dimensional reconstruction technology, it is evident that the nodule is situated in the S1 region, with an ample margin available

for a safe S1 resection

During the operation, it may be necessary to remove
additional lung tissue because of cutting more blood
vessels or trachea; Or cut less blood vessels or trachea
without removing nodules or insufficient surgical mar-
gins.Additionally, there have been reports of rare varia-
tions in trachea and blood vessels in certain cases [6, 7].
Zhang et al. [7] reported variations in the bronchus and
veins of the right upper lung in a patient who underwent
VATS S1+S2a segmentectomy. Zhang et al. [7] reported
anomalous bronchi and pulmonary vessels in a patient
who underwent thoracoscopic right posterior segmen-
tectomy. In this study, we utilized a mimics 3D recon-
struction technique to reconstruct the trachea and blood
vessels prior to the operation. Through this technique,
we were able to identify the abnormal trachea (B3 origi-
nating from the right middle lung bronchus) and blood
vessels (Ala and A2 being common; A3b and A5 shared
a trunk; A3a originating from the right inferior pulmo-
nary trunk; A4 originating from the right basilar artery
trunk). When performing VATS segmentectomy on
patients with such abnormalities and relatively rare cases,
it is crucial to conduct a correct preoperative evaluation.

Failure to do so may increase the risk of surgery.Although
the variant trachea and blood vessels belong to S3, and
we performed a segmentectomy of S1, we confirmed the
accuracy of the three-dimensional reconstruction during
the operation, and further explained the importance of
three-dimensional reconstruction for segmentectomy.

Preoperative three-dimensional reconstruction can
confirm the variation of bronchi and pulmonary veins
in the targeted lung segment. This allows for a detailed
preoperative plan and accurate and safe performance
of thoracoscopic segmentectomy under the guidance of
three-dimensional reconstruction.

Abbreviations

3D three dimensions

Ala apical subsegmental artery
Alb anterior subsegmental artery
A2 posterior segmental artery
A3 anterior segmental artery
A3b medial subsegmental artery
A3a lateral subsegmental artery
A4 lateral segmental artery

A5 medial segmental artery

B1 apical segmental bronchus
B2 posterior segmental bronchus
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B3 anterior segmental bronchus
cT computed tomography

GGN  ground glass nodule

RUL right upper lobe

S1 apical segmental

S2a posterior subsegment

VATS  Video assisted thoracic surgery

Acknowledgements
Not applicable.

Author contributions

Wu Yan was the major contributor in writing and performed the segmental
reconstruction. Wei Wei performed surgery on this patient.MengXuan Wang
provided the photos. YongSheng Li provided the technical guidance. JiXing
Zhao and WenChong Huang were involved in follow-up. All authors read and
approved final manuscripts.

Funding
Not applicable.

Data availability
All data generated or analysed during this study are included in this article.

Declarations

Ethics approval and consent to participate

The article was reviewed and approved by the by the research ethics
committee of Huizhou Municipal Central Hospital. Written informed consent
was signed by all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Page 5 of 5

Received: 19 September 2023 / Accepted: 24 March 2024
Published online: 16 April 2024

References

1. Hisashi SMorihito OMasahiro T, et al. Segmentectomy versus lobectomy in
small-sized peripheral non-small-cell lung cancer (JCOG0802/WJOG4607L): a
multicentre, open-label, phase 3, randomised, controlled, non-inferiority trial.
[J1. Lancet (London, England),2022,399(10335).

2. Xianning W, Tian L, Chuankai Z, et al. Comparison of Perioperative Outcomes
Between Precise and Routine Segmentectomy for Patients With Early-Stage
Lung Cancer Presenting as Ground-Glass Opacities: A Propensity Score-
Matched Study[J]. Frontiers in Oncology. 2021,11.

3. Guobing X, Chun C, Wei Z et al. Application of the IQQA-3D imaging
interpretation and analysis system in uniportal video-assisted thoracoscopic
anatomical segmentectomy: a series study.[J1. J of thora dis. 2019,11(5).

4. XinyuW,Qing W,Xindi Z, et al. Application of three-dimensional (3D)
reconstruction in the treatment of video-assisted thoracoscopic complex
segmentectomy of the lower lung lobe: A retrospective study[J]. Frontiers in
Surgery. 2022,9.

5 Y,YHNYTetal. Case of thoracoscopic right upper lobectomy for lung cancer
with tracheal bronchus and a pulmonary vein variation.[J1. Asian J of endos
sur. 2012,5(2).

6. Jianbin Z, Hongwei L, Caihua Y et al. Thoracoscopic Segmentectomy for
Right Upper lobe with unique anatomic variation.[J]. The Annals of thoracic
surgery. 2021,114(3).

7. Jianbin Z,Yilv Z, Hongwei L et al. VATS right posterior segmentectomy with
anomalous bronchi and pulmonary vessels: a case report and literature
review[J]. J Cardiothorac Surg. 2021,16(1).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Different anatomical variations in the anterior segment of the right upper lung
	﻿Abstract
	﻿Introduction
	﻿Case

	﻿Discussion
	﻿References


