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CASE REPORT

Pulmonary vein stump thrombus: an early complication following
upper division segmentectomy of the left lung
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Abstract We report a rare case of a pulmonary vein
stump thrombus detected by a contrast-enhanced computed
tomography for transient syncope 2 days after upper divi-
sion segmentectomy of the left lung for metastatic pul-
monary tumor. The thrombus disappeared without embolic
events after anticoagulation with intravenous heparin fol-
lowed by oral warfarin. Considering this case and previous
reports, thoracic surgeons should be aware of pulmonary
vein stump thrombus, a latent source of systemic emboli-
zation, after pulmonary resection, especially lobectomy or
segmentectomy of the left upper lobe. This possible serious
complication can occur at any time from the early post-
operative period.
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Introduction

Thrombus in the pulmonary vein after pulmonary resection
is rarely reported. [1-5] This complication has not been
adequately described in recent textbooks of thoracic sur-
gery. There are two main thrombus sites: the pulmonary
vein of the residual lobe and the pulmonary vein stump.
The former represents pulmonary circulation insufficiency,
and both sites can cause systemic embolism of any organ.
[1-8] We report a case of pulmonary vein stump thrombus
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detected 2 days after upper division segmentectomy of the
left lung for metastatic pulmonary tumor.

Case

A 76-year-old woman, who had never smoked, was admit-
ted for surgical treatment of a lung nodule (10 mm in
diameter) of the left upper division that was suspicious for
metastatic lung tumor. She had several previous operations
including sigmoidectomy and lymphadenectomy for sig-
moid colon cancer (well differentiated adenocarcinoma,
pT3NOMO-ITA) 8 years earlier, and then three repeated
partial hepatic resections and a partial lung resection of the
right lower lobe for liver and lung metastasis followed by
chemotherapy. The left lung tumor was detected by routine
CT follow-up 8 years after the initial operation (Fig. 1). As
the lung nodule was situated deep between S'™ and S°, a
bronchoscopic approach was thought to be difficult. At that
time, there was no other suspicious recurrent disease except
for the lung nodule. On admission, her physical examination
was unremarkable. The concentration of tumor markers
such as CEA and CA 19-9 were within the normal range.
Coagulation study including prothrombin time, activated
partial thromboplastin time, and D-dimer were normal. A
thoracoscopic-assisted left upper division segmentectomy
was performed for both diagnosis and treatment. The left
upper pulmonary vein consisted of V!, V>3 and V**>, V!
and V213 were ligated and divided separately. As the lobes
were completely separated, the lingular division and the
lower lobe were fixed by ligation to prevent lung torsion.
Intraoperative histopathological examination revealed
metastatic adenocarcinoma from colon cancer. Operation
time was 139 min and blood loss was 120 g. On the second
postoperative day, when walking with assistance in the
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Fig. 1 Preoperative computed tomography (CT) of the chest reveals
a nodular shadow in the upper division of the left lung (arrow)

corridor, she had transient syncope for about 20 s. However,
no remarkable change in vital signs or neurological deficit
was seen. After the operation, no atrial fibrillation had been
observed, and electrocardiography showed sinus rhythm
also at this time. A transient cerebral ischemic attack was
suspected at first. Although serum D-dimer elevation was
slight up to 1.7 pg/dl, emergency chest contrast-enhanced
computed tomography (CT) was performed to exclude acute
pulmonary thromboembolism. It revealed a thrombus in the
stump of the left upper pulmonary vein (Fig. 2), but no
apparatus thrombus was seen in the pulmonary artery.
Continuous intravenous heparin injection (10,000 units per
day) was started. On the 3rd postoperative day, the dose of
heparin was increased to 16,000 units per day. On the 8th
postoperative day, contrast-enhanced CT of the chest was
performed, and there was no change in size of the thrombus
in the left upper pulmonary vein. Anticoagulant therapy
with oral warfarin was initiated and the intravenous heparin
was tapered off. She was discharged on postoperative day 19
receiving warfarin therapy (PT-INR 2.33). Eight months
later, contrast-enhanced CT revealed that the thrombus in
the left upper pulmonary vein had completely disappeared
without any hemorrhagic or embolic events (Fig. 3).

Discussion

Pulmonary vein thrombus after anatomic pulmonary
resection is a rare complication and can occur either in the

Fig. 2 Enhanced CT immediately after the onset of syncope reveals a
thrombus in the stump of the left upper pulmonary vein

Fig. 3 Enhanced CT 8 months after the operation reveals that the
thrombus in the stump of the left upper pulmonary vein disappeared
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pulmonary vein of a residual lobe, especially in cases
associated with lung torsion, [6-8] or in the pulmonary
vein stump. [1-5] Both sites of thrombus formation can be
potential sources of systemic emboli. The literature on
image-proven pulmonary vein stump thrombus has been
limited to case reports (Table 1) [1-5]. In these reports,
there are three issues that need to be mentioned. First, all
the pulmonary vein stump thrombus was derived from the
left upper pulmonary vein. Second, arterial embolic events
occurred in four of seven cases. Last, the time of onset of
the embolic event or the time of thrombus detection ranged
from days to months after surgery.

The mechanism of thrombus formation in the stump of a
pulmonary vein can be explained by Virchow’s triad,
which consists of blood stasis, endothelial injury and
hypercoagulability [9]. Blood stasis is thought to be the
most specific problem after pulmonary vein closure and the
long stump of the pulmonary vein may cause blood stasis.
Cronin et al. measured the pulmonary vein distance to first
bifurcation in atrial fibrillation patients by multidetector
CT [10]. Their study demonstrated that the distance to first
bifurcation of the left superior pulmonary vein was statis-
tically larger than that of the other three pulmonary veins.
Ohtaka et al. [4] measured the length of the pulmonary vein
using CT in patients undergoing lobectomy and reported
that the length of the stump of the left superior pulmonary
vein was significantly longer than that of the other three
pulmonary veins. In order to prevent thrombus formation,
it is important that the pulmonary vein stump should be as
short as possible, especially in the stump of the left supe-
rior pulmonary vein.

Ischemic stroke is a common disease worldwide. Car-
dioembolic stroke is generally the most severe ischemic
stroke subtype. If it occurs in patients undergoing anatomic
pulmonary resection late after hospital discharge, it might
not be recognized as a complication of pulmonary resection.
After an ischemic stroke developed as a result of the
thrombus being dislodged from the pulmonary vein stump,
the existence of thrombus might not be proved in imaging
modalities. Thus, the incidence of ischemic stroke due to
pulmonary vein stump thrombus might be much higher than
has been reported. Atrial fibrillation is associated with a
five-fold increased risk for stroke, mostly due to thrombo-
embolic events [11]. Approximately, 90 % of the thrombi
responsible for embolic events originate in the left atrial
appendage in patients with nonvalvular atrial fibrillation
[12]. Given that long stump of the pulmonary vein behaves
similar to the left atrial appendage, thrombus formation in
the pulmonary vein stump might be promoted in patients
with atrial fibrillation.

In addition to stroke, abdominal organ infarction (two
kidneys and a spleen) of unknown cause has been reported
after pulmonary resection for lung cancer in three cases [13,
14]. Left upper lobectomy was performed in all three cases.
In these cases, pulmonary vein stump thrombus was thought
to be responsible for the abdominal embolic events.

In our case, the reason for syncope was unclear, how-
ever, a possibility of a transient ischemic attack due to
embolism by pulmonary vein stump thrombus could not be
excluded. The thrombus was detected in our patient 2 days
after surgery, and this is earlier than in other reported cases.
Thrombus formation can occur at any time after anatomic

Table 1 Reported cases of pulmonary vein stump thrombus after pulmonary resection

First author Years Age/sex Diagnosis Procedure PV closure Opportunity of detecting PVT  Interval® Treatment
Seki 1989 75/M Lt LC LUL NR Lt thigh pain 6 months  Removal of left
(Lt femoral arterial embolism) arterial thrombus
Schwalm 2004  73/M Lt LC LUL NR Transient ischemic attack 20 days NR
Nagaoka 2008  76/M Lt LC LUL NR Right flank pain 13 months  Anticoagulation
(Right renal infarction)
Ohtaka 2012  64/F Lt LC LUL Ligation Follow-up enhanced CT 19 months Anticoagulation
Chronic AF Stapling
66/M LtLC LUL Stapling Follow-up enhanced CT 18 months NR
Cerebral infarction”
53/M Lt LC LUL Ligation Preoperative enhanced CT 2 months  Anticoagulation
Stapling of colon cancer
Gual-Capllonch 2012  70/M Lt LC LUL NR Cerebral infarction 7 years Anticoagulation
Present case 2012 76/F Lt MLT LUDS Ligation Transient syncope 2 days Anticoagulation

PVT pulmonary vein thrombous, Lt left, LC lung cancer, LUL left upper lobectomy, NR not reported, AF atrial fibrillation, MLT metastatic lung
tumor, LUDS left upper division segmentectomy

 Interval from pulmonary resection to detection of PVT

® Cerebral infarction developed on the same day when PVT was found by enhanced CT
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pulmonary resection. In asymptomatic patients, the pres-
ence of thrombus cannot be excluded without contrast-
enhanced CT or transesophageal echocardiography (TEE).
[2, 5] Although contrast-enhanced CT is more readily
available in routine clinical practice, it seems impossible to
set optimal time and the interval of CT examination.

Pulmonary vein stump thrombus is generally treated in
the same manner as left atrial appendage thrombus, with
anticoagulant therapy using intravenous heparin followed
by oral warfarin [3]. Surgical removal of a thrombus has
also been reported, in which it extended from the pul-
monary vein stump to the left atrium [1]. Because there are
so few reported cases, the optimal treatment of this con-
dition remains uncertain. The role of anticoagulant therapy
in the prevention of postoperative thrombus formation is
not clear either. Certainly, further investigation of the
causes, treatment, and prevention of this condition are
necessary. However, even more importantly, thoracic sur-
geons need greater awareness of this potential complication
after anatomic lung resection.

Conclusion

We report a case of pulmonary vein stump thrombus detected
2 days after upper division segmentectomy of the left lung
for metastatic pulmonary tumor. This potentially lethal
complication can occur anytime after anatomic lung resec-
tion, especially resection of the left upper lobe of the lung.
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