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Abstract

Background: Although there are lots of variations of pulmonary veins including dangerous type that could cause
serious complications during surgery, limited information has been reported about these variations. We have
experienced an extremely rare anomaly of the right superior pulmonary vein during right superior lobectomy. We
used a technique called “non fissure” to manage the right superior pulmonary vein, and the results were
satisfactory.

Case presentation: A 66-year-old woman with lung nodules visited our hospital. Chest computed tomography
revealed multiple ground glass nodules in the right lung, the main pulmonary nodule was 11 mm in diameter and
presented mixed density. The patient had a previous history of rectal cancer surgery. Contrast-enhanced three-
dimensional computed tomography showed that the right superior pulmonary vein abnormally ran between the
pulmonary artery trunk and the right main bronchus. We performed a right superior lobectomy and lymph node

complications.

sampling by uniportal video-assisted thoracoscopic surgery. The pathological findings showed microinvasive
adenocarcinoma with no lymphatic metastasis. She was discharged 7 days after surgery without any surgical

Conclusions: Although the variation of pulmonary vein is uncommon, it is dangerous to misidentify in the
operation. Preoperative three-dimensional computed tomography is useful for avoiding unexpected bleeding. The
technique “no fissure” might be a useful way to manage the variation of pulmonary vein.
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Background

Anatomic lobectomy is the standard surgical proced-
ure for the treatment of lung cancer. The pulmonary
arteries, veins, and bronchi of the target lobe need to
be dissociated and severed separately. Vascular varia-
tions sometimes make vascular anatomy difficult. Al-
though pulmonary vein variation is uncommon, some
had been reported about these variations. We report
a rare case about anatomic variation of the right su-
perior pulmonary vein (SPV). Chest three-dimensional
computed tomography (3D-CT) found the patient’s
right SPV ran abnormally between the right main
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pulmonary artery trunk (PAT) and the right main
bronchus. The variation had the potential to cause
serious unexpected bleeding during surgery. During
the operation, we used a technique called “non
fissure” to manage the right SPV, and the results
were satisfactory.

Case presentation

A 66-year-old woman with lung nodules visited our
hospital. Chest CT revealed multiple ground glass nod-
ules in the right lung, the main pulmonary nodule was
11mm in diameter and presented mixed density
(Fig. 1). The patient had a previous history of rectal
cancer surgery. Contrast-enhanced 3D-CT showed that
the SPV ran abnormally between the PAT and the
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mixed density
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Fig. 1 Chest computed tomography revealed the main pulmonary nodule located in the right upper lobe was 11 mm in diameter and presented

right main bronchus (Fig. 2 and Fig. 3). A systemic CT
examination revealed no other tumors. We performed
a right superior lobectomy and lymph node sampling
by uniportal video-assisted thoracoscopic surgery
(VATS) for the patient. The operative findings con-
firmed the truth that the SPV abnormally ran between
PAT and the right main bronchus (Fig. 4). It is diffi-
cult to dissociate the right SPV alone. We removed
the right SPV together with the pulmonary fissure,
which is called the “no fissure” technique. The postop-
erative course was uncomplicated. The pathological
findings showed microinvasive adenocarcinoma with
no lymphatic metastasis. She was discharged 7 days
after surgery without any surgical complications.

Discussion

There are many variants of PVs, and few of these var-
iants have been reported in the literature. Fourdrain
et al. retrospectively reviewed the CT images and
medical records of 100 patients. Anatomic variations
of PVs were found in 36 patients (36%), and right-
sided anatomical variations were more frequent than
on the left sided (25% vs. 11%).The most common

variations were three independent PVs on the right
side (16%), while single PV (8%) on the left side, in-
cluding surgical conversion (21%) [1]. Kawasaki et al.
reported a rare anomalous SPV drained into the azy-
gos vein along the superior vena cava in 2017 [2].
Aragaki et al. reported a rare anomalous left V2
drained into the inferior PV in 2017 [3]. Low et al.
reported an aberrant left SPV drained into the in-
nominate vein in 2018 [4]. Asouhidou et al. reported
a case that the common trunk of the left superior
and inferior PV was misidentified as an inferior PV,
and it was transected during surgery in 2017 [5]. Sha-
piro et al. reported a case that the left upper lobe PV
was not entering the atrium, but instead superiorly
up into the brachiocephalic vein in 2014 [6]. Sumi-
tomo et al. reported a case of the same vascular vari-
ation as this case in 2016, that is, the right SPV ran
behind the PAT and in front of the right main bron-
chus [7]. Unlike in this case, there was also a poster-
ior segmental bronchial variation.

In traditional right superior lobectomy, the arteries
and veins of the right upper lobe need to be isolated
separately, including the SPV, posterior segmental

Fig. 2 Contrast-enhanced three-dimensional computed tomography showed that the superior pulmonary vein abnormally ran between the
pulmonary artery trunk and the right main bronchus
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Fig. 3 Contrast-enhanced three-dimensional computed tomography reconstruction (volume rendering) showed the variation that the superior
pulmonary vein abnormally ran between the pulmonary artery trunk and the right main bronchus
.

artery, anterior and apical segmental trunk. When the
position of SPV changed, the traditional operation pro-
cedure would cause the operation more difficult, lead-
ing to blood vessel rupture and massive hemorrhage.
For thoracic surgeons, abnormal PVs could lead to
miscalculation of anatomy, increasing the difficulty
and risk of surgery. Uniportal VATS lobectomy has
been recognized as a safe and effective surgical proced-
ure. Compared with three portal VATS, the technique
might be more difficult. In this case, the patient’s right
SPV was located behind the pulmonary trunk and was
difficult to dissect separately. We removed the right
SPV together with the pulmonary fissure, which was
called the “no fissure” technique. Lin et al. reported a
surgical technique that simplifies synchronous discon-
nection of pulmonary arteries and veins for right su-
perior lobectomy [8]. In uniportal VATS, the exposure
of the operative field is different from that of three-
portal VATS, and the traction direction of the pulmon-
ary lobe is limited as common, so the release of the
pulmonary hilus is particularly important. Compared
with that technique, we prioritized managed posterior
and anterior segmental artery to reduce the risk of vas-
cular rupture due to excessive traction of the pulmon-
ary lobe during uniportal VATS. We extended this
method to all right upper lobectomies and found that
it is a practical and simple surgical method. It can
speed up surgery and reduce the risk of blood vessel
rupture during surgery.

Conclusion

Although the variation of PV is uncommon, it is dan-
gerous to misidentify in the operation. Preoperative
3D-CT is useful for avoiding unexpected bleeding.
The technique “no fissure” might be a useful way to
manage the variation of pulmonary vein.

Abbreviations

3D-CT: Three-dimensional computed tomography; PAT: Pulmonary artery
trunk; SPV: Superior pulmonary vein; VATS: Video-assisted thoracoscopic
surgery

Acknowledgements
We are very appreciating of Dr. Jue Zou for the pathological interpretation.

Authors’ contributions

(I) A Administrative support: Feng Shao; (Il) Surgical operation: Zhao Wang,
Qiang Zhang, and Feng Shao; (lll) Data collection and follow-up: All authors;
(IV) Manuscript writing: All authors; (V) Final approval of manuscript: All
authors.

Funding
Not applicable.

Availability of data and materials
Please contact author for request.

Ethics approval and consent to participate
Not applicable.

Consent for publication

Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Fig. 4 The operative findings confirmed that the superior pulmonary vein abnormally ran between the pulmonary artery trunk and the right

main bronchus
A\




Wang et al. Journal of Cardiothoracic Surgery (2020) 15:45 Page 4 of 4

Competing interests
The authors declare that they have no competing interests.

Received: 17 August 2019 Accepted: 17 February 2020
Published online: 27 February 2020

References

1. Fourdrain A, De Dominicis F, Bensussan M, et al. Three-dimensional
computed tomography angiography of the pulmonary veins and their
anatomical variations: involvement in video-assisted thoracoscopic surgery-
lobectomy for lung cancer. Folia Morphol (Warsz). 2017;76:388-93.

2. Kawasaki H, Oshiro Y, Taira N, et al. Partial anomalous pulmonary venous
connection coexisting with lung cancer: a case report and review of
relevant cases from the literature. Ann Thorac Cardiovasc Surg. 2017,23:31-
5.

3. Aragaki M, limura Y, Yoshida Y, et al. Anomalous V(2) of the left pulmonary
vein detected using three-dimensional computed tomography in a patient
with lung cancer: a case report. Int J Surg Case Rep. 2017;37:208-10.

4. Low JY-L, Nardini M, Zirafa C, et al. A surprise aberrant pulmonary vein.
Interactive CardioVasc Thorac Surg. 2018,26:367.

5. Asouhidou |, Karaiskos T, Natsis K. Pulmonary vein anatomical variation
during videothoracoscopy-assisted surgical lobectomy. Surg Radiol Anat.
2017;39:229-31.

6. Shapiro M, Bittermann C, Flores RM. Anomalous pulmonary vein drainage is
not a contraindication for VATS lobectomy. Thorac Cardiovasc Surg. 2014,62:
255-7 discussion 7.

7. Sumitomo R, Fukui T, Otake Y, et al. Video-assisted thoracoscopic lobectomy
with an anomalous pulmonary vein. J Thorac Cardiovasc Surg. 2016;152:
1398-9.

8. Lin JB, Qiu ML, Lin CJ, et al. Simplified synchronous disconnection of
pulmonary arteries and veins for right upper lobectomy. Surg Endosc. 2019;
33:2015-23.

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

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

