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INTRODUCTION:  Although  there  are  a lot  of variations  of pulmonary  veins  (PVs)  including  dangerous  type
that could  cause  serous  complications  during  the surgery,  limited  information  has been  reported  about
these  variations.  We  have  experienced  an  extremely  rare  anomaly  of the  right  superior  PV.
PRESENTATION  OF CASE:  A  74-year-old  man  patient  with  right lung  cancer  visited  our  hospital.  Chest
computed  tomography  (CT)  revealed  a pulmonary  nodule  in  the  right  lower  lobe.  Contrast-enhanced
three-dimensional  CT  (3D-CT)  showed  that  the right  superior  PV  ran  abnormally  between  the  right  main
pulmonary  artery  (PA)  and  the  right  main  bronchus.  We  performed  right  lower  lobectomy  and  systematic
nodal  dissection.  The  operative  findings  confirmed  that  the right  superior  PV  ran  abnormally  same  as
3D-CT.
ung cancer DISCUSSION:  In  most  reported  cases,  anomalous  PVs  pass  behind  the right  bronchi  or  into  the roof  of  the
left atrium.  The  anomaly  reported  in  the  present  case  has  been  reported  in only  one  case  report.  This  case
suggests  that  the  space  between  the right  main  PA  and  the  right  main  bronchus  is not  always  safe for
dissection.
CONCLUSION:  Preoperative  3D-CT  is useful  for avoiding  unexpected  bleeding.

©  2017  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CC
access  article  under  t

. Introduction

We  have experienced various branching patterns of the pul-
onary vein (PV) during pulmonary surgery. Some studies have

eported on the variants of the right PV posterior to the bronchus
nd the right top vein, which terminates into the roof of the left
trium (LA). These PV variants have the potential to cause serious
nexpected bleeding during surgery. We  experienced an extremely
are type of dangerous anomaly of the right superior PV.

. Case report
The patient was a 74-year-old asymptomatic man  who  vis-
ted our hospital after an abnormal shadow was  detected on a
hest X-ray. Chest computed tomography (CT) revealed a pul-

Abbreviations: PV, pulmonary vein; LA, left atrium; CT, computed tomography;
D-CT, three-dimensional CT; PA, pulmonary artery; VATS, video-assisted thoraco-
copic surgery; UVPBI, right upper lobe vein posterior to the bronchus intermedius.
∗ Corresponding author at: Department of Chest Surgery, Onga Nakama Medi-

al association Onga hospital, Onga-gun, 1725-2 Ooaza-Ozaki Ongacho, Onga-gun,
ukuoka 811-4342, Japan.
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monary nodule of 2.7 cm in diameter in the right lower lobe (Fig. 1).
Contrast-enhanced three-dimensional CT (3D-CT) showed that the
superior right PV abnormally ran between the right main pul-
monary artery (PA) and the right main bronchus, and the right
upper bronchi (B1+3 and B2) branched separately from the right
main bronchus (Fig. 2). A systemic CT examination revealed no
other tumors.

We  performed a right lower lobectomy and systematic nodal
dissection using video-assisted thoracoscopic surgery (VATS). The
operative findings also showed that the superior right PV abnor-
mally ran between the right main PA and the right main bronchus
(Fig. 3). The postoperative course was  uncomplicated. The patho-
logical findings showed papillary adenocarcinoma with areas of
a lepidic, acinar or micropapillary growth involving the bronchial
wall and a hilar lymph node with pleural invasion and lymphatic
and vascular permeation (Fig. 4). Metastatic carcinoma cells were
detected in 1 of the 21 lymph nodes that were examined. The
pathological stage was pT2aN2M0 stage IIIA: however, the patient
rejected adjuvant chemotherapy.
Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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ig. 1. Chest computed tomography (CT) revealed a pulmonary nodule of 2.7 cm in
iameter in the right lower lobe.

. Discussion

Several types of PV anomalies have been reported. Webb
t al. reported an anomalous PV passing behind the intermediate
ronchus in 1984 [1]. Tsuboi et al. reported another anomalous PV
assing behind the right main bronchus in 1997 [2]. Asai et al. ret-
ospectively reviewed the CT images and medical records of 725
atients. The right upper lobe vein posterior to the bronchus inter-
edius (UVPBI) was found in 41(5.7%) of 725 CT cases, and in 9

3.9%) of 230 right thoracotomy cases. Three UVPBI drainage sites
ere observed: (1) the superior pulmonary vein group (55%); (2)

he inferior pulmonary vein group (41%); and (3) the superior seg-
ental vein group (4%) [3]. A right top vein is a rare variation of

he anomalous PV, which terminates into the roof of the LA prox-

mal to the right superior PV. It was firstly described in anatomic
pecimens by von Haller [4] in 1747 and was re-evaluated by Lick-
ett et al. using magnetic resonance angiography [5]. The accessory
ein on the right was named as the, “top vein”. It was  shown to

ig. 2. Contrast-enhanced three-dimensional CT (3D-CT) showed that the superior right P
ronchus, and the right upper bronchi (B1+3 and B2) branched separately from the right m
Fig. 3. The operative findings also showed that the superior right PV abnormally
ran between the right main PA and the right main bronchus.

enter the roof of the LA superomedial to the right superior PV, by
Lacomis et al. [6]. In a review of 303 patients with chest disorders,
Akiba et al. found 10 (3.3%) anomalous PVs [7]. They proposed 6
types of right top PV as a new classification, based on the route
(behind the intermediate bronchus or others) and the inflow site
(LA, PV, or others) [7].

To the best of our knowledge, the type of anomalous PV that
was observed in the present case has been previously reported in
only one report [8]. Moreover, this case suggested that the space
between the right main PA and the right main bronchus is not

always safe for dissecting well-known organs. We obtained infor-
mation on the right PV anomaly before surgery using 3D-CT. We
could therefore avoid the risk of unexpected bleeding. Preopera-

V abnormally ran between the right main pulmonary artery (PA) and the right main
ain bronchus.
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ig. 4. The pathological findings showed papillary adenocarcinoma with areas of
 lepidic, acinar or micropapillary growth involving the bronchial wall and a hilar
ymph node with pleural invasion and lymphatic and vascular permeation.

ive 3D-CT is essential, especially when using VATS to treat the
ulmonary blood vessels. We  experienced an extremely rare type
f dangerous anomaly of the right superior PV. Anatomically, the
ight superior PV runs anterior to the right main PA. We  therefore
egard the space between the right main PA and the right main
ronchus as a no-blood-vessel area. However, we experienced an
xtremely rare case that could lead to the revision of this opinion.

We state that this work has been reported in line with the SCARE
riteria [9].
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