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a b s t r a c t 

Intra-abdominal venous malformations and inferior vena cava aneurysms are rare and dif- 

ficult to diagnose because of their nonspecific clinical symptoms. These vascular anomalies 

are important entities due to the risk of thrombosis or rupture. According to the classifica- 

tion of International Society for the Study of Vascular Anomalies, venous malformations are 

classified as low-flow vascular anomalies, showing absence of arterial and early venous en- 

hancement and slow gradual filling with contrast on delayed venous imaging. Phleboliths 

related to thrombosis and calcifications, are the key finding of venous malformations. In 

this article, we report an exceptional case of large intra-abdominal venous malformations 

in associated with an inferior vena cava aneurysm. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Venous malformations are low-flow vascular malformations,
which appear to derive from abnormal growth of the ve-
nous network, leading to dilated and dysfunctional veins
[ 1 ,2 ]. These lesions are commonly found in the head, neck
and extremities [ 1 ,3 ]. Intra-abdominal venous malformations
are rare. IVC aneurysms are also quite rare. In the Montero-
Baker’s review, only 53 cases were identified [4] . Based on their
anatomic characteristics and the presence of associated ve-
nous obstruction, inferior vena cava (IVC) aneurysms were
classified into 4 types [5] . In addition, Thompson and Linde-
nauer [6] classified IVC aneurysms into 3 groups as congeni-
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tal, acquired, and arteriovenous fistula dependent. Our article
aimed to illustrate an extremely rare case of IVC aneurysm,
which was accompanied by large intra-abdominal venous
malformations. 

Case report 

A 36-year-old woman presented to hospital with epigastric
pain for 1 day. She was alert and oriented with stable vi-
tal signs. Abdominal examination demonstrated a soft non-
tender abdomen without organomegaly. She had a history of
gastritis and a caesarean delivery at local hospital 5 years ago.
Other than that, no history of trauma or other surgery was
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niversity of Washington. This is an open access article under the 
.0/ ) 

https://doi.org/10.1016/j.radcr.2023.01.085
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:doctortranduchai@gmail.com
https://doi.org/10.1016/j.radcr.2023.01.085
http://creativecommons.org/licenses/by-nc-nd/4.0/


1734 R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  1 7 3 3 – 1 7 3 7  

Fig. 1 – Large IVC aneurysm (A, dash circle) associated with dilated left renal veins (A, arrows) and left renal vein thrombosis 
(B, star). In addition, multifocal, lobulated, infiltrative, hypoattenuating lesions were also detected (B, arrowheads). IVC, 
inferior vena cava. 

Fig. 2 – The above lesions show inadequate enhancement on arterial phase (A) and gradually filling in with contrast on later 
phase (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

noted. Her family history is unremarkable. Laboratory stud-
ies showed a normal complete blood count. Coagulation tests
result were prothrombin time 13.5 seconds, activated par-
tial thromboplastin time 35.7 seconds and international nor-
malized ratio 1.2. Elevated D-dimer level was noted (28,089
ng/mL). Echocardiography showed normal left ventricular sys-
tolic function with ejection fraction 75%. Abdominal ultra-
sound showed abnormal dilatation of the IVC, with turbulent
intrinsic flow. 

She underwent an abdominal computed tomography (CT)
protocol with intravenous contrast enhancement (iohexol,
Omnipaque 350 mgI/mL). Data was reconstructed with a slice
thickness of 1.25 mm and analysed using Picture archiv-
ing and communication system (PACS) workstation. The ab-
dominal CT displayed a large IVC aneurysm, in associated
with dilated bilateral renal veins. There was a round, hyper-
dense structure causing intraluminal filling defect of the left
renal vein proximal to the left renal hilum, approximately
2.6 cm in diameter, consistent with a thrombus ( Fig. 1 ). In
addition, large intraperitoneal and retroperitoneal multifo-
cal lesions were also detected. These lesions were infiltra-
tive, lobulated, hypoattenuating, gradually filled with con-
trast on multiphase contrast-enhanced images ( Figs. 1 , and
2 ). Scattered internal calcifications were also detected, con-
sistent with multiple phleboliths of low-flow vascular mal-
formations ( Fig. 3 ). A digital subtraction angiography (DSA)
and abdominal magnetic resonance imaging (MRI) were also
performed. 
The angiography procedure was achieved by a 5F pigtail
catheter (Merit, 100 cm), advanced though a 6F sheath us-
ing a 0.035-inch guidewire (Terumo, 150 cm). The DSA images
showed no abnormalities of the abdominal aorta or signs sug-
gestive of an arteriovenous fistula. A large IVC aneurysm and
dilated renal veins were clearly showed again ( Fig. 4 ). The vas-
cular malformations were not displayed, even on delayed DSA
images, suggesting its low-flow dynamic feature. 

The MRI protocol included triplanar T2-weighted images,
volumetric interpolated breath-hold examination (VIBE) using
2-point Dixon fat-water separation (VIBE-Dixon) T1-weighted
images (T1W), precontrast and multiphase postcontrast ax-
ial T1W images. The venous malformations were obviously
showed on MRI study, with multiple hypointense phleboliths
and gradual filling in with contrast on delayed phase images
( Fig. 5 ). The patient opted for conservative treatment with oral
anticoagulation, proton pump inhibitor, antacid, and anal-
gesic. She was discharged after her epigastric pain resolved
and advised to take a close follow-up. 

Discussion 

Venous malformations are low-flow vascular lesions accord-
ing to the classification of International Society for the Study
of Vascular Anomalies, based on their flow characteristics [7] .
Although venous malformations are quite common, most of
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Fig. 3 – Phleboliths, the key finding of venous malformations, were demonstrated as multiple hypointense nodules on MRI, 
calcified nodules on CT and DSA images. CT, computed tomography; DSA, digital subtraction angiography; MRI, magnetic 
resonance imaging. 

Fig. 4 – DSA images clearly demonstrated a large IVC aneurysm and dilated left renal vein (A, B). The abdominal aorta was 
normal, no sign suggestive of an arteriovenous fistula was showed (C). DSA, digital subtraction angiography; IVC, inferior 
vena cava. 

Fig. 5 – On MRI study, large, infiltrated lesions were detected within the intraperitoneal and retroperitoneal space, which is 
hyperintense on T2W (A). On precontrast T1W, postcontrast arterial phase, venous phase, 3-min and 10-min images (B-F), 
these lesions were gradually filling in with Gd. MRI, magnetic resonance imaging; T1W, T1-weighted images; T2W, 
T2-weighted images. 
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the lesions located on the head, neck or extremities [ 1 ,3 ].
These lesions may be focal, multifocal, or infiltrative. Venous
malformations are attributable to aberrant development of
the venous system, creating dilated and dysfunctional veins.
Based on their connection with the venous system, venous
malformations are further classified as (1) type I, isolated le-
sions without venous connection; (2) type II, lesions that drain
into normal veins; (3) type III, lesions with drainage into dys-
plastic veins; and (4) type IV, lesions composed of venous ecta-
sia [8] . Because of the low-flow feature, multiphase contrast-
enhanced MRI becomes the optimal modality for evaluating
venous malformations, providing valuable information about
its characteristics, extension, as well as demonstrating associ-
ated thrombus. Phleboliths are the key finding, which are typi-
cally shown as multiple hypointense nodules on T1W and T2-
weighted images images. 

Venous aneurysms are defined as persistent focal ve-
nous dilatation twice the normal diameter [9] . In particu-
lar, IVC aneurysms are rare and the majority of cases were
asymptomatic and diagnosed by chance [10] . The etiology of
IVC aneurysm is not fully understood. Congenital weakness
of venous wall was noted as one of the suggested causes
[11] . Acquired aneurysms could evolve from trauma, arte-
riovenous fistula, IVC stenosis or obstruction. According to
Thompson and Lindenauer [6] , IVC aneurysms were classi-
fied as congenital, acquired, or arteriovenous fistula depen-
dent. Based on their anatomic relation to renal veins and
the presence of associated venous obstruction, Gradman and
Steinberg [5] grouped IVC aneurysms as 4 types, including:
type I, aneurysms involving the suprahepatic IVC with no ve-
nous obstruction; type II, aneurysms associated with obstruc-
tion of the IVC above or below the hepatic veins; type III,
infrarenal aneurysms without venous obstruction; type IV,
miscellaneous. In our case, the aneurysm mainly involved the
inferior renal segment of IVC without any signs of an arteri-
ovenous fistula detected on DSA images. Dilated bilateral re-
nal veins associated with an intraluminal thrombus were also
noted. 

The choice of treatment method for venous malformations
and IVC aneurysms should be considered appropriately on a
case-by-case basis. For isolated, well circumscribed without
visible venous drainage or draining to normal veins (type I and
II according to Dubois/Puig classification), sclerotherapy offers
a convenient and effective modality of treatment [8] . However,
diffuse infiltrative venous malformations with drainage into
ectatic dysplastic veins or composed of venous ectasia are dif-
ficult to treat and associated with more complications. Due to
the rarity of IVC aneurysms, there is currently no consensus
on treatment strategies. Surgical treatment such as ligation,
resection with end to end anastomosis or synthetic graft in-
terposition could be considered in symptomatic and low-risk
asymptomatic cases [ 4 ,9 ]. In our case, a large infrarenal IVC
aneurysm was surrounded by diffuse infiltrative venous mal-
formations, making the surgery particularly difficult and risky.
Conservative treatment with warfarin therapy and observa-
tion with serial imaging studies is an acceptable treatment
option. 

The association of large, diffuse, infiltrative intra-
abdominal venous malformations and IVC aneurysm as in
our case is exceptionally rare. The initial CT scan performed
well for detecting intra-abdominal vascular malformations,
aneurysm, as well as excluding other causes of acute abdom-
inal pain. DSA remains gold standard imaging modality for
accessing aneurysms and associated arteriovenous fistula, if
present. MRI has advantages in evaluating low-flow malfor-
mations in general and venous malformations, in particular.
On contrast-enhanced MRI, typical venous malformations
show inadequate enhancement on arterial phase and gradu-
ally filling in with contrast on later phases. Multiple internal
phleboliths are well demonstrated on the CT and MRI studies.

Conclusion 

Intra-abdominal venous malformations, IVC aneurysms are
rare. These vascular anomalies may be presented with non-
specific symptoms, make it challenging to diagnose. Imaging
modalities play an essential role in detecting, assessing the le-
sion’s extension and its correlation with adjacent structures,
which make a significant contribution to patient’s manage-
ment and follow-up. 

Patient consent 

Informed consent for patient information to be published in
this article was obtained. 

Ethical statement 

Appropriate written informed consent was obtained for pub-
lication of this case report and accompanying images. 
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