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Abstract Vascular anomalies are classified as vascular tumors and vascular malformations.
Venous vascular malformations are the most common type of vascular malformation. They
may be isolated or multiple and they rarely affect the trunk. The authors report a rare case
of isolated venous vascular malformation of the abdominal wall with an emphasis on the
related MRI and ultrasound (US) features.

Sommario Le anomalie vascolari sono comunemente classificate in tumori di origine vasco-
lare e malformazioni vascolari. Le malformazioni venose vascolari sono il tipo più comune di
malformazioni vascolari.

Esse possono presentarsi come isolate o multiple e raramente interessano il tronco. In ques-
to articolo è riportato un caso di malformazione venosa vascolare isolata della parete addomi-
nale, le sue caratteristiche alla Risonanza Magnetica (RM) e all’ecografia.
ª 2012 Elsevier Srl. All rights reserved.
Introduction

Venous vascular malformation (VVM) is the most common
type of vascular malformation (VM). It is classified as low-
flow VM based on the angiographic features (Table 1) [1,2].
VVMs consist of thin-walled, dilated, sponge-like vessels
with normal endothelial lining and deficient smooth muscle
tissue. They are bluish in color and often asymptomatic.
VVMs usually occur in the skin and subcutaneous tissues,
but in some cases they involve the muscle and viscera [1].
They are usually diagnosed and characterized by means of
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US and MRI, the latter being the most useful tool for doc-
umenting the nature and extent of the disease [1e4].
Indications for treatment are: pain, appearance and func-
tional problems. Therapeutic approaches are sclerotherapy
and, in selected cases, surgical resection [1e3]. The
authors report a case of VVM involving the abdominal wall
with an emphasis on the related magnetic resonance
imaging (MRI) and ultrasound (US) features.

Case report

A 34-year-old male, a mechanic and a smoker, was referred
to our department for evaluation of a “recurrent superficial
angiodysplasia”. The patient had undergone surgical
resection of the lesion twice, 12 and 10 years before.
Consistent with the natural history of VM, the lesion
recurred after resection and grew as the patient got older.
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Figure 2 Abdominal wall VVM. Color Doppler US confirms the
vascular nature of the lesion.

Table 1 VM classification.

Vascular malformations

Low-flow
Simple
e Capillary (Port wine stain)
e Venous
e Lymphatic

High-flow
Simple (rare)
e Arterial
Mixed (common)
e Arteriovenous malformations (AVM)
e Capillary-arterial-venous

Mixed
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Clinical examination revealed a soft, bluish, compress-
ible lesion in the lower left quadrant of the abdominal wall.
US demonstrated dilated channels involving subcutaneous
tissues (Fig. 1). Color Doppler revealed low flow within the
vessels (Fig. 2). MRI showed infiltrating non-mass-like
lesions involving both superficial and deep tissues. The
lesion extended from the skin through the subcutaneous
tissues infiltrating the rectus abdominis muscle. It showed
high signal intensity on T-2 weighted and short-tau inver-
sion recovery(STIR) images (Fig. 3). After intravenous
administration of contrast enhancement, there was
a delayed (100 s) contrast filling of the vessels. The patient
was scheduled for sclerotherapy of the lesion.

Consent was obtained from the patient for the publica-
tion of this case report and accompanying images.
Discussion

Vascular anomalies are classified as vascular tumors and
VMs [5]. The prevalence of VM is 1.2%e1.5%. VMs can be
associated with other disorders such as the Parkes-Weber or
Sturge-Weber syndrome [4].

Nowadays, a VM is classified as a high-flow or low-flow
(LF) VM (LFVM) on the basis of flow dynamics, with LFVM
accounting for more than 90% of lesions outside the central
nervous system (CNS). VMs are LFVMs composed of abnor-
mally formed, dilated venous channels that can be sub-
classified into four groups according to their anatomic
features: Type I, isolated malformation without peripheral
drainage; Type II, VM that drains into normal veins; Type III,
Figure 1 Abdominal wall VVM. US reveals dilated vessels in the su
seen inside vessels.
VM that drains into dysplastic veins; Type IV, venous ecta-
sia. VVMs can be isolated or multiple and they involve
mainly the neck (40%), extremities (40%), and rarely the
trunk (20%) [5]. VVMs are usually noted at birth, and they
become more prominent as the child grows. They present
as blue masses that are easily compressed by exerting
gentle pressure. In case of large lesions complications can
occur such as phlebolith formation and localized intravas-
cular coagulopathy [4].

US is the initial diagnostic tool for evaluating VM [6], as US
can delineate the extent of superficial lesions. US has proved
to be a useful tool for distinguishing VM from hemangioma
and VVM from capillary VM or arteriovenous malformation
(AVM) [6]. MRI is themost useful imaging tool for defining the
superficial extent of the lesion and the involvement of
subcutaneous tissue. MRI demonstrates lobulated and sep-
tated masses or channels using low signal on T1-weighted
images and increased signal intensity on T2-weighted or
STIR images. These findings correlate to the presence of
single or multiple venous lakes containing stagnant blood.
STIR sequence or similarly T2-weighted imaging with fat
suppression have been found to be the most sensitive and
specific methods for detection of the extent and the depth
of the lesion, due to the bright signal of the lesion on a low-
signal background (muscle, fat, bone) [4].

The use of contrast enhancement permits a correct
definition of the lesion as high-flow or low-flow VM and
evaluation of the connection to the vascular system.
Contrast enhanced MRI (CEMRI) typically shows gradual and
delayed contrast filling and absence of arteriovenous
shunting. Ohgiya et al. measured the time interval between
the onset of enhancement and maximum percentage of
enhancement in the lesion, the so-called “contrast rise
time” (CRT). They showed that LFVM presented a mean
contrast rise time of 88 s. A CRT threshold of 30 s was set,
guaranteeing 100% specificity and sensitivity in the differ-
entiation of low-flow from high-flow VMs [2,7].
bcutaneous tissues: (A) panoramic view; (B) phleboliths can be



Figure 3 Abdominal wall VVM. STIR sequences provide
a better definition of the spatial relationship in vascular lesions
(hyperintense) involving the superficial and deep tissues,
spreading from the skin to the rectus abdominis muscle.

Table 2 Algorithm for the management of VVM.
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Sclerotherapy is the mainstay of treatment; it is based
on the injection of an agent (commonly absolute ethanol)
to induce an inflammatory reaction and obliteration of the
affected veins. Selected cases should undergo surgical
resection later [2] (Table 2).
VVM were previously called angiomas, cavernous angi-
omas and phlebangiomas. This confusing terminology
continues to result in improper diagnosis and treatment of
these lesions [1]. In the case reported above, the natural
history of the lesion as well as the clinical and imaging
characteristics: slow but continuous expansion of the lesion
without spontaneous regression, recurrence after surgical
treatment and low-flow contrast enhancement dynamics
are all typical features of VVM [1e4,8].
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