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lingular and basal pulmonary artery
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Background: Preoperative evaluation and awareness of anatomical variations in the pulmonary vessel is essential
for a secure pulmonary resection. We herein present a patient who underwent complex pulmonary resection for
lung cancer with a mediastinal lingular and basal pulmonary artery that had been detected by preoperative three-

Case presentation: The patient was an asymptomatic 66-year-old woman who had a 39-pack-year smoking habit.
Chest computed tomography (CT) revealed the tumor invading the left upper bronchus and pulmonary artery
branches in the left upper lung lobe. Enhanced CT and three-dimensional (3D) images of the pulmonary artery
revealed that pulmonary artery branches (A4 + 5, A8, and A9 + 10) were extending into the lingular and basal
segment in ventral side of the left upper bronchus. We completed the resection by means of a composite resection
of the left upper lobe and the superior segment of the lower lobe, avoiding pulmonary angioplasty to preserve the

Conclusions: 3D-CT is useful for detecting this rare variation of the left pulmonary artery before operation, allowing

Keywords: Anatomical variation of pulmonary artery, Mediastinal pulmonary artery, Three-dimensional computed

Background

There is some variation of the branching pattern of the
pulmonary artery, and it is not uncommon for general
thoracic surgeons to see this variation, particularly in the
left lung. Variations appear more frequently in the left
pulmonary artery, with the most common variations be-
ing the mediastinal lingular pulmonary artery [1]. We
present a patient with lung cancer and an extremely rare
mediastinal lingular and basal pulmonary artery. In this
type of case, there is a risk of dividing the mediastinal
basal pulmonary artery during the left upper lobectomy.
In the case being reported, the operation was performed
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safely because we became aware of the variation after
three-dimensional computed tomography (3D-CT)
preoperatively.

Case presentation

A pulmonary tumor was found on a routine chest X-ray
of an asymptomatic 66-year-old woman. She had a history
of cervical cancer and a 39-pack-year smoking habit. La-
boratory examination revealed high serum levels of squa-
mous cell carcinoma antigen (8.0 ng/ml; reference range,
0.0-1.5 ng/ml).

CT demonstrated the tumor (3.0 x 2.0 x 2.0 cm) invad-
ing the left upper bronchus in the left upper lung lobe
(Fig. 1a) and suggested that pulmonary artery branches
were involved in the tumor with enlarged hilar lymph
nodes (Fig. 1b, c). '®F-Fluorodeoxyglucose positron

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made.


http://crossmark.crossref.org/dialog/?doi=10.1186/s40792-018-0445-0&domain=pdf
mailto:tcvnknt@jichi.ac.jp
http://creativecommons.org/licenses/by/4.0/

Nakano et al. Surgical Case Reports (2018) 4:39

Page 2 of 4

Fig. 1 Chest computed tomography (CT) (a, b axial view and ¢ coronal view) demonstrated the tumor invading the left upper bronchus in the
left upper lung lobe, and the A3 and A6 branches were involved in the tumor. d Three-dimensional CT revealed that pulmonary artery branches
(A4 +5, A8, and A9+ 10) extended into the dorsal side of the superior pulmonary vein

emission tomography (PET) revealed a maximum
standardized uptake value of 6.1. Neither mediastinal
lymphadenopathy nor distant metastasis was found on
PET-CT. Bronchoscopic examination revealed that the
superior segment bronchus of the left lung was
obstructed by the tumor. In contrast, the left secondary
carina and lower bronchus showed no abnormalities
such as redness or irregular surface. No anomalous
bronchial branches were found. Pathologic examination
using a transbronchial biopsy specimen revealed the
tumor to be a squamous cell carcinoma. We decided to
perform the left upper lobectomy, and then, enhanced
chest CT and 3D images of the pulmonary artery were
constructed preoperatively. The horizontal sectional
view of enhanced CT revealed that pulmonary artery
branches (A4 + 5, A8, and A9 + 10) were extending into
the lingular and basal segment in the ventral side of the
left upper bronchus (Additional file 1: Video 1). More-
over, 3D-CT more clearly revealed the same pulmonary
artery branches (Fig. 1d).

Induction chemotherapy was not considered because of
the comorbid interstitial change in both lungs. The left
upper lobectomy and mediastinal lymph node dissection
were planned via posterolateral thoracotomy. During hilar
dissection, enlarged lymph nodes involving the pulmonary
artery were identified (Additional file 2: Video 2). We di-
vided the inter-lobar fissure and found that one was the A6

branch at the dorsal side of the left main bronchus and the
other was the mediastinal artery at the ventral side of the
left main bronchus (Fig. 2). The branches of this medias-
tinal artery entered the lingular and basal segment. We
could not preserve the A6 branch because its orifice was in-
volved in the tumor. Therefore, we transected the A1-3 and
A6 branches in a bundle and performed S6 segmentectomy
in addition to the left upper lobectomy. The hilar bronchus
was not involved in the tumor and lymph nodes so that the
left upper bronchus and B6 branch could be easily trans-
ected with staplers. As a result, we could perform complete
cancer resection, avoiding pulmonary angioplasty to pre-
serve the left lower lobe or pneumonectomy. Preoperative
CT imaging enabled a safe operation without damaging ex-
ceptional pulmonary artery branches.

The tumor was pathologically diagnosed as squamous
cell carcinoma with subaortic lymph node involvement.
Resection stumps of bronchus and vessels were not
histopathologically involved in tumor cells, and the sur-
gical margin was negative for cancer. The pathological
stage was confirmed to be TIbN2MO in accordance with
the seventh edition of the TNM classification from the
Union for International Cancer Control. The patient’s
postoperative course was uneventful. She underwent ad-
juvant chemotherapy and, at the time of this writing, has
been alive without recurrence for more than 5 years
after the operation.
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Fig. 2 a Intraoperative findings (top, cranial side; left, ventral side) and b a schematic diagram. Mediastinal A4+ 5, A8, and A9 + 10 branches
entered the lingular and basal segment. The A6 branch extended through the dorsal side separately

Discussion

Pulmonary vascular variations are not uncommon in
lung surgery. Sobotich et al. [1] reported that 16.4% of
patients have pulmonary vessel variations, and most of
the variations of the pulmonary artery appear in the left
lingular artery. The most common variation is the medi-
astinal lingular artery (including the A4 +5 type and ei-
ther the A4 or A5 type), which has been reported in 27.
3% of cases [2]. However, the mediastinal basal artery is
an extremely rare variation. Even rarer, as in our case, is
when the mediastinal artery is composed not of the par-
tial lingular and basal artery, but of the total lingular
(A4 +5) and basal artery (A8, A9, A10) [3-5]. Rare left
pulmonary artery variations place patients at risk of fatal
impact by provoking misguided vessel transection, espe-
cially in thoracoscopic surgery. Through accurate pre-
operative awareness of pulmonary artery branches, the
mediastinal lingular artery can be ligated properly without
dividing the mediastinal basal pulmonary artery during
the left upper lobectomy. A previous report suggested that
3D-CT is useful for detecting variation in pulmonary ves-
sels and should be performed before lung surgery [4—6].
Virtual lung anatomical information provided by 3D im-
ages enables detailed surgical simulation and causes de-
crease of vascular injuries and efficient performance.
Hagiwara et al. reported the accuracy and usefulness of
high-quality 3D-CT angiography [6]. In that report, 3D-
CT was performed in 124 patients who underwent thora-
coscopic anatomical lung resection, pulmonary artery
branches were precisely identified for 97.8% (309 of 316)
of branches on 3D images, and patients undergoing
preoperative 3D-CT tended to have lower incidences of
postoperative complications and have significantly shorter
operative time than those without 3D images. The
undetected branches were limited to bilateral upper lobe,
and the sizes of the branches ranged from 1 to 2 mm. The
limitation of 3D-CT is identifying small vessels with an
anatomically complex overlap of pulmonary artery and

vein branches. Further advances in 3D-CT imaging tech-
nology including 3D software will be useful in the further
development of surgery. Alongside other issues, 3D-CT is
expensive in cases of re-examination for more detailed
image data and is a time-consuming procedure.

Conclusions

3D-CT should be considered when recommending for use
on all patients in terms of cost and time. We thus suggest
that 3D-CT should be performed only for patients who
expect to undergo lobectomy or segmentectomy of the left
upper lobe and are suspected of having a mediastinal pul-
monary artery on a horizontal sectional view of CT.

Additional files

Additional file 1: Video 1. Horizontal sectional view of enhanced CT
revealed that mediastinal A4 + 5, A8, and A9 + 10 branches were
extending into the lingular and basal segment in the ventral side of the
left upper bronchus. (WMV 4310 kb)

Additional file 2: Video 2. Intraoperative findings (top, cranial side; left,
ventral side). Mediastinal A4+ 5, A8, and A9+ 10 branches were
extending into the dorsal side of the superior pulmonary vein. The A1-3
and A6 branches were transected in a bundle and S6 segmentectomy in
addition to the left upper lobectomy was performed. (WMV 32529 kb)
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