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Introduction
Stroke is an important clinical problem of serious long-term 

disability and death, which is associated with significant morbidity, 
mortality, and socioeconomic impact. 20-25% of ischemic stroke is 
caused by immobilization of cardiogenic thrombi [1]. Atrial fibrillation 
(AF) is a strong independent risk factor against ischemic stroke [2]. The 
worst consequences of AF is ischemic stroke by anabolic thrombus, 
which is usually derived from the left atrium (LA) thrombus or left 
atrial appendage (LAA) thrombus [3,4].

Advancing age makes the prevalence of AF rise, from 0.1% in the 
patients less than age 55 to 9.0% in the patients more than age 80. The 
patients with AF have a 5-fold increased risk of stroke compared with 
those without AF. Long-term anticoagulation lowers the risk of stroke 
by 64% overall in the patients with AF [5].

Thrombus of the patients with AF are mostly found during 
LAA and evaluation of LAA thrombus is commonly examined by 
transoesophageal echocardiography (TEE), which is a compromised 
tool and can’t depict the 3D structure of the whole LAA, so TEE can’t 
assess LAA thrombus completely. It is not easy to predict thrombo-
embolic stroke according to the presence or absence of certain clinical 
and echocardiographic findings and plasma markers [6]. There is 
a possibility that the examination by using TEE is not sufficiently 
accurate to estimate the cardiac thrombus appropriately because TEE 
can’t demonstrate the whole 3D reconstruction of LAA and pulmonary 
vein thrombus because of pulmonary air.

64-slice multidetector computed tomography (64-MDCT) scan is
a valuable noninvasive tool to evaluate cardiac anatomy and function. 
64-MDCT angiography has recently become an optional diagnostic
method to estimate coronary artery plaque [7]. The 64-MDCT scan can
also visualize the whole 3D reconstruction of the LAA in detail, and can
assess the existence of thrombus in LAA completely [8].

The symptoms of PVT can be non-specific or subtle before 
occurring systemic thrombosis such as ischemic stroke, so the disease 
is often undiagnosed. The ways to detect the disease are searching. 
Pulmonary vein thrombus (PVT) has been reported after lung surgery 
such as pulmonary resection, lung transplantation or lobectomy [9], 
and radiofrequency catheter ablation for AF [10]. Although deep 
venous thrombosis (DVT) such as thrombus in popliteal vein, femoral 
vein and the inferior vena cave is well known as the cause of pulmonary 
(artery) embolism (PE), the relationship between PVT and systemic 
embolism such as cerebral infarction is unknown and PVT in the 

patients without lung surgery or catheter ablation is thought to be a 
rare. In 2012, for the first time, we reported two cases of small thrombus 
in the right upper pulmonary vein [11] or in the left upper pulmonary 
vein [12] in the patients without lung surgery or catheter ablation by 
using 64-MDCT. However, large thrombus of the pulmonary vein has 
not been reported.

We have identified large thrombi, which expand from the right 
upper pulmonary vein to the left upper pulmonary vein and left atrium 
(LA) in one AF patient without lung surgery or catheter ablation by 
64-MDCT scan.

Case Report
The patient was a 74 year-old-male with chronic AF, and no 

previous treatment with warfarin had been performed. The patient 
was referred to our hospital for the evaluation of LAA thrombus. The 
patient had no symptoms of lung cancer or cerebral infarction. The 
chest roentgenogram showed no lung cancer. Large thrombi in the 
right upper pulmonary vein, the left upper pulmonary vein and LA 
were detected in axial (Figure 1a) and sagittal (Figure 2a) images as the 
defect of an enhancement by 64-MDCT scan. The merge of thrombus 
is sharp (Figures 1b and 2c) and a part of thrombus could be seen in 
LA (Figures 1c, 2b).

After three months warfarin therapy, the size of the thrombi 
was decreased and the shape of the thrombi was changed (Figure 
3a and Figure 4a). In Figure 3b and Figure 4c, the sharp borderline 
was disappearing and the borderline became rather vague. In Figure 
3c, Figure 4b and Figure 4c, the size of thrombi in LA seemed to be 
decreased, which was depicted like “lines”. During the warfarin 
therapy, the patient had no symptoms of systemic thrombosis such as 
cerebral infarction at all.

Abstract
Although the relationship between deep venous thrombosis and pulmonary embolism is well known and studied 

extensively, the relationship between pulmonary vein thrombus (PVT) and systemic embolism such as cerebral 
infarction is unknown. 64-slice multidetector computed tomography (64-MDCT) scan can demonstrate PVT. We had 
reported two cases of small thrombus within the right upper pulmonary vein and the left upper pulmonary vein. 
A 74-year-old male with chronic atrial fibrillation was referred to be examined cardiac thrombus. 64-MDCT scan 
demonstrated large thrombi, which expanded from the right upper pulmonary vein to the left upper pulmonary vein 
and the left atrium. Three months warfarin therapy decreased the size of thrombi and changed the shape of thrombi. 
PVT is potentially life threatening condition and is thought to be a rare, but PVT seems to have been significantly 
underestimated. The 64-MDCT scan can assess PVT effectively and completely.
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Discussion
In the present images, the right upper and the left upper pulmonary 

veins had the defect of enhancement, which were demonstrated in a 

dark color, and the borderline between white part and dark part was 
sharp before warfarin treatment, which suggested there was no blood 
flow in the right upper and the left upper pulmonary veins because 
large full sized thrombi in the right upper and the left upper pulmonary 
veins stop blood flow. What could stop blood flow of the right upper 
and the left upper pulmonary veins are mass such as thrombus or 
cancer. If there are no mass like thrombus or cancer in the right upper 
and the left upper pulmonary veins, the right upper and the left upper 
pulmonary veins should be demonstrated white like the right lower 
and the left lower pulmonary veins. And the patient had no lung cancer 
proof at all. So, the present images suggested that thrombi existed in 
both the right upper pulmonary vein and in the left upper pulmonary 
vein and in LA.

In the present case, we performed 64-MDCT scan again to assess 
the effects of three months warfarin therapy. The images after warfarin 
treatment demonstrated that the size of the thrombi was decreased 
and the shape of the thrombi was changed, but the most parts of full-
sized thrombi were the similar shape, compared with the former shape. 
That’s why full size thrombi stop the blood flow and warfare can’t reach 
the most parts of thrombi, so there is no effect of warfarin therapy in 
the most parts of full-sized thrombi.

PVT has been reported after lung surgery [9], and radiofrequency 
catheter ablation for atrial fibrillation [10]. Certain tumor of the lung is 
one of the main causes of defect of enhancement and the extension itself 
of the tumor into proximal pulmonary veins, which make subsequently 
blood flow slow and thrombosis of the larger distal vein may look like 
PVT. And the present patient had no proof of lung cancer in the chest 
roentgenogram, in the 64-MDCT’s images of both sides of middle to 
lower lung and in clinical symptoms.

Figure 1: Axial images showing thrombi within the right upper and the left upper 
pulmonary veins (white arrow head). The right upper and the left upper pulmonary 
veins defected most of enhancement because of full sized thrombi (1-a). The left 
upper pulmonary vein demonstrated the sharp merge of enhancement (1-b). The 
merge of the thrombi in left atrium was vague (1-c). AAo: Ascending Aorta; DAo: 
Descending Aorta; LA: Left Atrium; LUPV: Left Upper Pulmonary Vein; LLPV: 
Left Lower Pulmonary Vein; RUPV: Right Upper Pulmonary Vein.

Figure 2: Sagittal images showing thrombi within the right upper and the left 
upper pulmonary veins (white arrow head). The merge of thrombi was vague 
(2-a and 2-b). The right upper and the left upper pulmonary veins demonstrated 
the sharp merge of enhancement (2-c). AAo: Ascending Aorta; DAo: Descending 
Aorta; LA: Left Atrium; LUPV: Left Upper Pulmonary Vein; LLPV: Left Lower 
Pulmonary Vein;  RUPV: Right Upper Pulmonary Vein; RLPV: Right Lower 
Pulmonary Vein.

Figure 3: After three months warfarin therapy, axial images showing the 
thrombi within the right upper and the left upper pulmonary veins (white arrow 
head). The right upper and the left upper pulmonary veins defected the most of 
enhancement because of full sized thrombi (3-a). The sharp borderline of the 
left upper pulmonary vein was disappeared and the borderline became rather 
vague (3-b). The size of thrombi in LA seemed to be decreased and they looked 
like “lines” (3-c). AAo: Ascending Aorta; DAo: Descending Aorta; LA: Left Atrium; 
LUPV: Left Upper Pulmonary Vein; LLPV: Left Lower Pulmonary Vein; RUPV: 
Right Upper Pulmonary Vein.
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For over 60 years, warfarin has been the main medication to 
prevent thromboembolic events in patients with AF. Although 
warfarin has clinical efficacy, warfarin has many limitations such as lots 
of interaction with other medications and food, so we need adjust dose 
by regular blood monitoring. More recently, we have other options 
such as rivaroxaban [13], dabigatran [14] and apixaban [15]. In the 
present case, warfarin had some effects on decreasing the pulmonary 
veins thrombi, but other new medications might have had a much 
more beneficial effect.

The images of LAA thrombus or pulmonary vein thrombus, which 
were demonstrated by 64-MDCT scan, played an important role as 
a motivation to seek the medication for the patients with AF. And 
more 64-MDCT scan may be a useful tool to assess the effects of these 
medications.

As far as we know, this is the first to demonstrate large thrombi 
in the right upper and the left upper pulmonary veins in the patient 
without lung cancer or lung surgery, which could be detected by 64-
MDCT scan. 64-MDCT scan can be used to examine thrombus in not 
only LAA but the pulmonary vein.

The 64-MDCT scan may play an important role in estimating the 
effects of anticoagulants such as warfarin because 64-MDCT scan can 
demonstrate PVT completely in spite of pulmonary air.

Despite the large thrombi in the right upper and the left upper 
pulmonary veins, the patient had no symptom of systemic thrombosis 
such as cerebral infarction at all. The character of thrombus in 
pulmonary vein, LA or LAA may be different from thrombus forming 
DVT. A part of thrombus of DVT is often separated from DVT and 
goes into the pulmonary artery, which causes PE. But thrombus of PVT 
seems not to be separated so easily. There is a possibility that cardiac 
thrombi don’t cause stroke so occasionally.

PVT is potentially life threatening condition and is thought to 

be a rare. But we have experienced another small thrombus in the 
pulmonary vein of the patients without lung surgery or lung cancer 
[11,12], so PVT may not be a rare. More attention should be paid to 
PVT and much more studies about PVT are desirable to avert ischemic 
stroke.

The examination by 64-MDCT scan could help the doctors to 
recognize the existence of pulmonary vein thrombus and to prevent 
the patients from systemic thrombosis such as cerebral infarction.

Conclusion
As far as we know, this is the first to demonstrate large full sized 

thrombi, which extended from the right upper pulmonary vein to the 
left upper pulmonary vein and LA for the patient without lung surgery 
or lung cancer detected by 64-MDCT scan. More attention should be 
paid to PVT for the prevention of cardioembolic stroke because PVT 
may not be a rare.

64-MDCT scan may play an important role in estimating the 
effects of anticoagulants because 64-MDCT scan can demonstrate 
PVT completely in spite of pulmonary air. Despite the large thrombi 
in the right and the left pulmonary veins, the patient had no systemic 
thrombosis such as cerebral infarction.
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