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a b s t r a c t 

Uterine arteriovenous malformation (AVM) is a rare condition that may lead to a life- 

threatening state. The urgency of diagnosis and treatment for uterine AVM should be em- 

phasized. This case report describes a 42-year-old woman with a vaginal hemorrhage. In 

the previous month, the patient also had a hemorrhage after induced abortion that re- 

quired a bilateral artery suture hemostasis of the uterus. On ultrasound, there was a lesion 

suspected by acquired AVM. Magnetic Resonance Angiography and Digital Subtraction An- 

giography was indicated to confirm the diagnosis. The patient was successfully treated by 

uterine artery embolization. After 6 months, the re-examined result showed no lesion of 

AVM. 

© 2020 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/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background 

Uterine arteriovenous malformation (AVM) is a rare condition
with less than 150 reported cases, which may lead to a life-
threatening state by causing vaginal hemorrhage [ 1 ]. The uter-
ine AVM is congenital or acquired but in most cases, they are
acquired [ 2 ]. The color Doppler ultrasound is popularly used
in diagnosing uterine AVM as the first-hand test while digi-
tal subtraction angiography is the golden standard. At Tu Du
hospital, one of the leading centers in Gynecology & Obstet-
rics in Vietnam, we have recorded a few cases of uterine AVM,
however, the diagnosing and treatment of this condition is
still complicated for physicians. The right way in approaching
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patients with uterine AVM is necessary to avoid deadly com-
plications such as severe hemorrhage. By this case report, we
expect to contribute our experience to the knowledge of uter-
ine AVM. 

Case report 

A 42-year-old patient , G4 P 1-0-2-1, visited our faculty to
abort a 15-week and 2-day fetus with birth defects. The pa-
tient underwent hemorrhage after the induced abortion. She
was treated with emergency bilateral artery suture hemosta-
sis of the uterus. During the surgery, the volume of blood
loss was approximately 1500 mL, and 6 units of blood were
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Fig. 1 – The 2D transvaginal ultrasound. On the sagittal and transverse plane, myometrial heterogeneous mixed 

echogenicity, thin endometrium, and no image of mass in the uterine cavity is shown. 

Fig. 2 – The color Doppler transvaginal ultrasound. On the sagittal and transverse plane, the increased vascularity on the 
entire uterine muscle, squiggly and dilated blood vessels with aliasing are seen. 

Fig. 3 – The MRA volume rendering technique demonstrated that the squiggly and dilated tangle of blood vessels appeared 

early (red arrows) with an early draining vein (blue arrow). 
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Fig. 4 – On DSA, the squiggly and dilated tangle of blood vessels appeared early (red arrows) with an early draining vein 

(blue arrow). 

Fig. 5 – The post-embolization image shows the coil in the 
blood vessel (red arrow) with the decreasing of squiggly 

blood vessels and no early draining vein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

transfused. One month later, the patient presented abnormal
vaginal bleeding. The ultrasound showed some irregular fea-
tures: myometrial heterogeneous mixed echogenicity, multi-
ple dilated tubular structures spreading throughout the uter-
ine muscle, thin and intact endometrium, and no image of
abnormal mass. The color Doppler showed many areas of in-
creased vascularity, dilated blood vessels, aliasing, and indis-
tinction of arteries and veins. The diagnosis by ultrasound is
the uterine AVM. Magnetic resonance angiography and digital
subtraction angiography were indicated to confirm the diag-
nosis before treatment by artery embolization. MRA showed
an abnormal tangle of blood vessels with early contrast en-
hancement. DSA showed an abnormal blood vessel tangle
with early contrast enhancement, which is a typical lesion
feature of uterine AVM. Microcatheter was inserted into the
uterine artery branch then embolized with 2 coils: 7 mm and
5 mm, another microcatheter was inserted into 2 diseased
artery branches of the inner pelvic artery and then embolized
with a 1.5 mm coil, glue (1 tube of 0.5 mL glue, 1 mL lipiodol),
and gel foam. After the procedure, the size of the blood tangle
declined approximately 70% and blood flow returned slowly.
During and after treatment, there had been no serious com-
plications. After the treatment by uterine artery embolization,
the symptoms and features of uterine AVM had decreased and
completely disappeared 6 months later. 

Discussion 

The uterine AVM was first described by Dubreuil and Loubat in
1926 [ 3 ], featured by the increased vascularity with a direct ar-
teriovenous fistula, bypassing the capillaries. There are 2 types
of uterine AVM: congenital or acquired. The congenital uter-
ine AVM is known as a result of abnormal embryonic blood
vessel development that leads to the abnormality in the dif-
ferentiation of capillaries and the connection of arteries and
veins [ 4 ]. The arteriovenous fistula in congenital uterine AVM
may include many arteries and veins that can encroach on
surrounding structures [ 5 ]. The acquired uterine AVM is the
most commonly reported type. Patients with acquired uter-
ine AVM usually have the anamnesis of abortion, cesarean,
or pelvic surgery. The typical abnormality in acquired uter-
ine AVM is the connection between one artery and one vein,
which is different from congenital uterine AVM. The acquired
uterine AVM may relate to infection, retained products of con-
ception, gestational trophoblastic disease, gynecological ma-
lignancies and exposure to diethylstilboestrol [ 6 ]. 

Clinical features 

The most common symptom of uterine AVM is vaginal bleed-
ing from mild to severe grade. It usually occurs in women who
are of reproductive age, postpartum, or have had uterine inter-
vention [ 7 ]. The congenital or acquired uterine AVM may have
the same features on imaging results. The medical history is
important to distinguish these 2 types of lesions. The severe
hemorrhage often occurs in congenital uterine AVM and does
not respond to normal treatment while patients with acquired
uterine AVM often have had surgical interventions. The symp-
toms may appear gradually or suddenly. The mechanism of
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Fig. 6 – Ultrasound after 6 months of uterine artery embolization. The increased vascularity areas are almost disappeared. 
Remaining hyperechoic areas (Arrowheads). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

hemorrhage in uterine AVM can be the rupture of the endothe-
lium of blood vessels during abortions or menstruation ( 2 ). 

Imaging features of uterine AVM 

The 2D gray-scale ultrasound showed the non-specific im-
ages [ 1 ,8 ]: Thick uterine muscle, mixed echogenic areas with
the multiple tubular or "spongy" anechoic or hypoechoic ar-
eas within the myometrium, and mixed echogenic mass in
the uterus that may be mistaken with retained products of
conception. 

The Doppler ultrasound showed an increased vascularity
area in the uterine muscle with aliasing of a high-velocity flow
[ 1 ,2 ]. 

In uterine AVM, the pulse wave Doppler ultrasound demon-
strates the high velocity flows with low impedance. Following
recent studies, the average velocity of flows in uterine AVM is
136 cm/s with an average RI = 0.3 [ 2 ]). 

MRA is a non-invasive and valuable technique that results
in good compatibility with the DSA (gold standard) in diagnos-
ing and treating uterine AVM. The characteristic appearances
of uterine AVM on spin-echo sequences of MRI are multiple
serpiginous flow-related signal voids within the lesion, en-
larged uterus, mass with indistinct margins, localized or dif-
fusive ill-defined transition zone [ 2 ,9 ]. 

DSA is the gold standard in diagnosing AVM and also an
interventional treatment technique. For this reason, the in-
dication of DSA required the patient’s consent. The defining
feature of uterine AVMs on DSA is brisk early filling of numer-
ous enlarged veins emerging from a nidus or nest of abnormal
vessels after arterial contrast injection [ 1 ,2 ]. 

Planning and treatment for patients with AVM 

There are 5 main factors [ 2 ] that needed to be considered
in planning and treatment for patients with AVM including
hemodynamic state, size and location of the lesions, degree
of bleeding, age, and the desire for future fertility. 
Depending on each patient’s status and desires, there are
different treatment options such as hormone therapy, uterine
artery embolization, or even hysterectomy [ 2 ]. 

Conclusion 

The uterine AVM is a rare condition that may lead to a life-
threatening state by causing severe hemorrhage. The rec-
ognizable features of uterine AVM are increased vascularity,
squiggly and dilated blood vessels. These blood vessels are
usually localized in uterine muscles. To detect uterine AVM
lesions, the radiologists need to combine patients’ anamnesis
and the result of ultrasound imaging. The other imaging diag-
nostic tools (MRA, DSA) can be used to confirm the diagnosis
to build a suitable treatment plan for patients. The ultrasound
is easy to use and accurate, which becomes the first-hand test
in diagnosing uterine AVM. The MRA is a non-invasive tech-
nique that results in good compatibility with the DSA (gold
standard) in diagnosing and treating uterine AVM. Figs. 1–6 
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