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Pulmonary vein thrombosis in patients with medical illnesses has been rarely reported, and
it is also rarely reported in those with no risk factors. We report 2 patients with pulmonary
vein thrombosis, 1 with metastatic renal cell carcinoma and 1 with presumed pulmonary
aspergillosis. Thrombi or tumors in a pulmonary vein are clinically important because they
may cause systemic embolism or hemoptysis.
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Introduction

Pulmonary vein thrombosis has been reported in 15% of pa-
tients in the early postoperative period after lung transplan-
tation [1]. It is also reported in a stump of a pulmonary
vein following lobectomy [2-5]. Radiofrequency ablation for
drug-refractory atrial fibrillation is another risk factor [6]. Pul-
monary vein thrombosis has rarely been reported in patients
with medical illnesses as risk factors [7]. Primary lung neo-
plasm is the most frequent risk factor [7-11] and metastatic
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carcinoma is also a risk factor [9,12,13]. Polycythemia vera
[14], blunt chest trauma [15], autonomic nervous system dys-
function [16], and treatment of asthma with omalizumab
[17] also have been reported in combination with pulmonary
vein thrombosis. Pulmonary vein thrombosis also may be id-
iopathic [18-21] especially in the elderly [22-24]. We report 2
patients with pulmonary vein thrombosis, 1 with renal cell
carcinoma and metastasis to the lung and 1 with presumed
pulmonary aspergillosis. The association of pulmonary vein
thrombosis with pulmonary aspergillosis is previously unre-
ported.
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Fig. 1 - A 73-year-old man with renal cell carcinoma, multiple pulmonary metastases.

A. Contrast-enhanced CT pulmonary angiogram, axial view, shows enlarged right superior pulmonary vein with
intraluminal filling defect with configuration of thrombus extending into lumen of left atrium (arrow). Bilateral pleural
effusions were shown. Multiple masses of varying sizes were scattered throughout both lung fields shown on other images
utilizing lung window technique. Multiple mediastinal metastases were also shown on other images. There was no

evidence of pulmonary embolism.

B. Coronal image corresponding to axial image shown in A. The filling defect (arrow) extends well into the lumen of the left

atrium.

C. Right inferior pulmonary vein with intraluminal filling defect (arrow) that had configuration of a thrombus as well as
right superior pulmonary vein intraluminal filling defect extending into lumen of left atrium.

Case reports

Case 1. The patient was a 73-year-old man with renal cell car-
cinoma, shown on biopsy, and pulmonary and hepatic metas-
tases. He was hospitalized because of acute chest pain and
persistent hemoptysis. Contrast-enhanced computed tomog-
raphy (CT) of the pulmonary arteries was obtained to evaluate
for pulmonary embolism. Imaging showed intraluminal fill-
ing defects in the pulmonary veins with the configuration of
thrombi extending into the lumen of the left atrium (Fig. 1A-
C). There was no evidence of pulmonary embolism.

Case 2. Patient was thought to have pulmonary aspergillo-
sis. The patient had a bone marrow transplantation, follow-
ing which the chest radiograph became abnormal. A contrast-
enhanced CT pulmonary angiogram was obtained to further
evaluate the chest abnormalities. It showed multiple pul-
monary parenchymal lesions and a well-circumscribed filling

defect with the configuration of a thrombus within the left in-
ferior pulmonary vein (Fig. 2). It was presumed that the patient
had an aspergillus infection, because that is the most common
fungus infection following bone marrow transplantation.

Discussion

We showed 2 patients with intraluminal filling defects in the
pulmonary veins that had the configuration of thrombi. Di-
rect extension of tumor into a pulmonary vein may be asso-
ciated with stasis and thrombosis that mimics primary pul-
monary vein thrombosis [13]. An apparent thrombus in a
pulmonary vein may be entirely tumor invasion [25,26]. As-
pergillus may invade a pulmonary vein directly leading to
thrombosis [27,28], or it can be disseminated hematogenously
from invasion of a branch to a named pulmonary vein [28].



1172

Rap1oLoGY CASE REPORTS 13 (2018) 1170-1173

Table 1 - Nonsurgical risk factors for pulmonary vein thrombosis.

Risk factor

Method of diagnosis

Complication Reference First author

Adenocarcinoma of the lung

Non-small cell lung neoplasm
Small cell carcinoma of lung

Small cell carcinoma of lung

Liposarcoma with metastasis to
lung

Osteogenic sarcoma with
metastasis to lung

Renal cell carcinoma with
metastasis to lung

Polycythemia vera

Pulmonary aspergillosis

Blunt chest trauma

Autonomic nervous system
dysfunction

Omalizumab for asthma

Idiopathic

Idiopathic
Idiopathic
Idiopathic

Idiopathic/aging
Idiopathic/aging

Idiopathic/aging

Transesophageal
echocardiography
Contrast-enhanced CT
Two-dimensional
echocardiography,
Transesophageal
echocardiography
PET/Contrast-enhanced CT
Contrast-enhanced CT

Contrast-enhanced CT, MRI
Contrast-enhanced CT

Contrast-enhanced CT
Contrast-enhanced CT
Transesophageal
echocardiography
Contrast-enhanced CT

Contrast-enhanced CT
Surgery

Contrast-enhanced CT, MRI
Contrast-enhanced CT
Transesophageal
echocardiography
Contrast-enhanced CT
Transesophageal
echocardiography
Contrast-enhanced CT

- Kim [8]

- Porres [9]
= Lestuzzi [10]

= Chan [11]
Occasional hemoptysis Tamizifar [12]

Transient ischemic attack;
Pulmonary infarction
Persistent hemoptysis

Nelson [13]
Present report

= Bhardwaj [14]
- Present report
= Girod [15]

- Takeuchi [16]

- Narukonda [17]

Pulmonary infarction, Alexander [18]
Massive hemoptysis

Splenic emboli/infarction Selvidge [19]

- Mumoli [20]

Stroke Kinsella [21]

Transient ischemic stroke Takeuchi [22]
- Takeuchi [23]

- Takeuchi [24]

CT = computed tomography; MRl = magnetic resonance imaging; PET = Positron emission tomography.

erences in published articles back to 1970. The search term
was pulmonary vein thrombosis. The most frequent medical
risk factor was either primary or metastatic cancer involving
the lung.

Thrombi or tumors in a pulmonary vein are clinically im-
portant because they may cause systemic embolism result-
ing in transient ischemic attacks [13,22], stroke [21], or infarc-
tion of a vital organ [19] or they may cause hemoptysis [12,18],
as we observed in our patient with presumed pulmonary as-
pergillosis.

In conclusion, pulmonary vein thrombosis is rarely re-
ported in patients with medical risk factors or no risk factors.
We report a patient with pulmonary vein thrombosis associ-
ated with renal cell carcinoma and metastasis to the lung, and
a patient with pulmonary vein thrombosis presumably due to

Fig. 2 - Contrast-enhanced CT pulmonary angiogram, axial
view of patient with presumed pulmonary aspergillosis.
Pulmonary parenchymal lesions (arrowheads) and
well-circumscribed filling defect within left inferior
pulmonary vein (arrow) with configuration of pulmonary
vein thrombus are shown.

pulmonary aspergillosis.

REFERENCES

Review showed few patients with thrombi in a pulmonary
vein and medical illnesses as risk factors or no apparent risk
factor (Table 1). We searched from 2018-1993 and searched ref-

[1] Schulman LL, Anandarangam T, Leibowitz DW, Ditullio MR,
McGregor CC, Galantowicz ME, et al. Four-year prospective
study of pulmonary venous thrombosis after lung
transplantation. ] Am Soc Echocardiogr 2001;14(8):806-12.

[2] Ohtaka K, Hida Y, Kaga K, Takahashi Y, Kawase H, Hayama S,
et al. Left upper lobectomy can be a risk factor for thrombosis


http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0001
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0001
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0001
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0001
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0001
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0001
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0001
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0001
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002

RaDIOLOGY CASE REPORTS 13 (2018) 1170-1173

1173

in the pulmonary vein stump. J Cardiothorac Surg 2014;
9:5.

[3] Schwalm S, Ward RP, Spencer KT. Transient ischemic attack
in a patient with pulmonary vein thrombosis after left upper
lobectomy for squamous cell lung cancer. ] Am Soc
Echocardiogr 2004;17:487-8.

[4] Nagaoka E, Yano M, Sugano T, Miyamoto T. Thrombus in the
left superior pulmonary vein after left upper pulmonary
lobectomy. ] Thorac Cardiovasc Surg 2008;135:709-10.

[5] AsaiK, Mochizuki T, lizuka S, Momiki S, Suzuki K. Pulmonary
vein stump thrombus: an early complication following upper
division segmentectomy of the left lung. Gen Thorac
Cardiovasc Surg 2014;62:244-7.

[6] Yataco ], Stoller JK. Pulmonary venous thrombosis and
infarction complicating pulmonary venous stenosis
following radiofrequency ablation. Respir Care
2004;49:1525-7.

[7] Chaaya G, Vishnubhotla P. Pulmonary vein thrombosis: a
recent systematic review. Cureus 2017;9:e993-8.

[8] Kim NH, Roldan CA, Shively BK. Pulmonary vein thrombosis.
Chest 1993;104:624-6.

[9] Porres DV, Morenza OP, Pallisa E, Roque A, Andreu J,
Martinez M, et al. Learning from the pulmonary veins.
Radiographics 2013;33:999-1022.

[10] Lestuzzi C, Viel E, Mimo R, Meneguzzo N. Left atrial invasion
by lung carcinoma through a pulmonary vein. Int J
Cardiovasc Imaging 2001;17:107-10.

[11] Chan V,Neumann D. Small cell lung carcinoma invading the
pulmonary vein and left atrium as imaged by PET/CT. Eur ]
Nucl Med Mol Imaging 2005;32:1493.

[12] Tamizifar B, Zadeh MR, Foroghi E. Pulmonary vein
thrombosis after metastatic liposarcoma. Med Arh
2012;66:68-9.

[13] Nelson E, Klein JS. Pulmonary infarction resulting from
metastatic osteogenic sarcoma with pulmonary venous
tumor thrombus. Am ] Roentgenol 2000;174:531-3.

[14] Bhardwaj B, Jacob D, Sharma A, Ghanimeh MA, Baweja P.
Pulmonary vein thrombosis in a patient with polycythemia
vera. World ] Cardiol 2016;8:684-8.

[15] Girod JP, Lopez-Candales A. Pulmonary vein thrombosis in
the setting of blunt chest trauma. ] Am Soc Echocardiogr
2007;20:1416. el.

[16] Takeuchi H. A pulmonary vein thrombus in a patient with
autonomic nervous dysfunction. Int ] Cardiol Heart Vasc
2015;8:37-40. d0i:10.1016/j.ijcha.

[17] Narukonda S, Vinod NR, Joshi M. A case of pulmonary vein
thrombosis associated with treatment of omalizumab.

J Investig Med High Impact Case Rep
2017;5(3):2324709617724176.

[18] Alexander GR, Reddi A, Reddy D. Idiopathic pulmonary vein
thrombosis: a rare cause of massive hemoptysis. Ann Thorac
Surg 2009;88:281-3.

[19] Selvidge SD, Gavant ML. Idiopathic pulmonary vein
thrombosis: detection by CT and MR imaging. AJR Am ]
Roentgeno 1999;172:1639-41. https://www.ncbi.nlm.nih.gov/
pubmed/?term=Selvidge+SD+pulmonary+vein 1.

[20] Mumoli N, Cei M. Idiopathic pulmonary vein thrombosis. ]
Emerg Med 2012;42:182-3.

[21] Kinsella JA, Maccarthy AJ, Kiernan TJ, Moore DP,

McDermott RS, McCabe DJ. Transesophageal
echocardiographically - confirmed pulmonary vein
thrombosis in association with posterior circulation
infarction. Case Rep Neurol 2010;2:24-31.

[22] Takeuchi H. Diagnosis of a left lower pulmonary vein
thrombus by 64-MDCT. BMJ Case Rep 2013.
doi:10.1136/bcr-2013-010256.

[23] Takeuchi H. Rivaroxaban lessens the number of thrombi in
the left atrium and right lower pulmonary vein, as illustrated
by transoesophageal echocardiography but not 80-MDCT.
BM]J Case Rep 2017. doi:10.1136/bcr-2016-218036.

[24] Takeuchi H. Floating thrombus in the left upper pulmonary
vein dissolved by dabigatran. BMJ Case Rep 2013.
doi:10.1136/bcr-2013-200836.

[25] Taquiso JL, Aherrera JA, Magno JD, Sison EO. Pulmonary vein
mass with extension to the left atrium diagnosed by
echocardiography. BMJ Case Rep 2017. https://www.ncbi.nlm.
nih.gov/pubmed/?term=Taquiso+JL++pulmonary+vein.
doi:10.1136/bcr-2016-218671.

[26] Wang W, Li X, Song W, Zhang Y, Yue C, ShangL, et al. An
atypically large, freefloating thrombus extending from the
lung to the left atrium via a pulmonary vein: a case report.
Medicine 2015;94:e1853.

[27] Naaraayan A, Kavian R, Lederman J, Basak P, Jesmajian S.
Invasive pulmonary aspergillosis—case report and review of
literature. ] Community Hosp Intern Med Perspect
2015;5:26322.

[28] Kamai Y, Chiang LY, Lopes Bezerra LM, Doedt T,

Lossinsky AS, Sheppard DC, et al. Interactions of aspergillus
fumigatus with vascular endothelial cells. Med Mycol
2006;44(Suppl 1):S115-17.


http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0002
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0003
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0003
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0003
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0003
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0004
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0004
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0004
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0004
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0004
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0005
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0005
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0005
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0005
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0005
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0005
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0006
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0006
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0006
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0007
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0007
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0007
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0008
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0008
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0008
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0008
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0009
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0009
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0009
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0009
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0009
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0009
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0009
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0009
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0010
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0010
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0010
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0010
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0010
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0011
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0011
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0011
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0012
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0012
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0012
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0012
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0013
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0013
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0013
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0014
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0014
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0014
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0014
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0014
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0014
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0015
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0015
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0015
https://doi.org/10.1016/j.ijcha
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0017
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0017
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0017
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0017
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0018
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0018
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0018
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Selvidge+SD+pulmonary+vein
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0020
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0020
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0020
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0021
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0021
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0021
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0021
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0021
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0021
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0021
https://doi.org/10.1136/bcr-2013-010256
https://doi.org/10.1136/bcr-2016-218036
https://doi.org/10.1136/bcr-2013-200836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taquiso+JL++pulmonary+vein
https://doi.org/10.1136/bcr-2016-218671
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0026
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0026
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0026
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0026
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0026
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0026
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0026
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0026
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0027
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0027
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0027
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0027
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0027
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0027
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0028
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0028
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0028
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0028
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0028
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0028
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0028
http://refhub.elsevier.com/S1930-0433(18)30238-3/sbref0028

	Pulmonary vein thrombosis in patients with medical risk factors
	 Introduction
	 Case reports
	 Discussion
	 References


