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Case Report

introduCtion

Uterine arteriovenous malformations (AVMs) are an 
abnormal presence of shunts between myometrial arteries 
and veins within the myometrium.[1] The incidence of AVMs 
is still unknown.[2] They are infrequent and are classified as 
congenital or acquired. The acquired AVM is usually due 
to a traumatic event including curettage, cesarean delivery, 
and myomectomy.[3] Endometrial carcinoma and gestational 
trophoblastic disease have also been described as leading 
causes.[4] The clinical symptoms are variable, patients can be 
asymptomatic, most commonly presenting irregular bleeding 
after miscarriage, with heavy hemorrhage more rarely.[5]

The diagnosis is made with noninvasive procedures: A tangle 
of tortuous vessels with multidirectional, high-velocity, and 
turbulent flow at Doppler ultrasound evaluation is the gold 
standard for the diagnosis of AVMs; angiography magnetic 
resonance  shed light on the disruption of the junctional zones 
between the myometrium and the endometrium. Eventually, a 
computed tomography scan can follow.[6]

The treatment depends on the patient’s pregnancy desire and 
on her hemodynamic condition.[7] In asymptomatic women, 

expectant management can be considered. In case of mild 
bleeding in a hemodynamically stable patient who wishes to 
conceive, conservative radiologic management with uterine 
artery embolization (UAE) seems to be the safest and most 
effective intervention.[8] Surgical hysteroscopy appears to be 
a good option as well.[9]

In case of life-threatening bleeding, radical surgery with 
hysterectomy is mandatory.

Herein, we present the case of a patient diagnosed with uterine 
AVM, who successfully underwent conservative treatment.

CAsE rEport

A 34-year-old woman, gravida 3 para 2, was admitted at 
our emergency department, with suspicion of incomplete 
miscarriage at 11 weeks of pregnancy, with heavy vaginal 
bleeding. The patient only reported two positive urinary 
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pregnancy tests. No previous physical or pelvic examination 
or blood tests have been performed.

Personal and family’s past medical history were negative. She 
was a nonsmoker, without allergies, and previous abdominal 
or pelvic surgery.

The patient was hemodynamically stable, heart rate of 100/min, 
blood pressure of 138/82 mmHg, and temperature of 36°C. 
Pelvic examination showed a bulky uterus and normal adnexa. 
Urinary human chorionic gonadotropin (HCG) detection test 
was negative, while beta-HCG was 26.8 mIU/mL (0–2) in two 
consecutive tests 12 h apart. Complete blood tests and clotting 
profile were normal; hemoglobin level was 10.7 g/dL.

Transvaginal ultrasound examination showed a myometrial 
hypervascular lesion of the posterior uterine wall, up to the 
endometrium, measuring 33 mm × 26 mm and a 4 mm echogenic 
spot on the uterine isthmus, suspected for retained tissue in 
spontaneous expulsion [Figure 1]. The endometrium appeared 
not homogeneous and irregular (maximum thickness 15 mm), 
suggesting for blood clots into the uterus cavity. Free fluid of 
the cul sac was found as well [Figure 2]. The study of the uterus 
with the color Doppler revealed an intense and hypervascular 

lesion with high signal throughout the posterior wall of 
the myometrium, measuring 21 mm × 18 mm [Figure 3]. 
A tangle of multiple hypertrophied and tortuous vessels 
within the myometrium, at the endometrial junction, with 
multidirectional, high-velocity, and turbulent flow, producing 
a color mosaic pattern, was found. No active flow was detected 
into the endometrial cavity [Figure 4]. To better study, the 
resistance of the vessel found, pulse Doppler was utilized: the 
waveform analysis of the arteries showed a resistance index of 
0, 41 and a pulsatility index of 0, 54 [Figure 5]. To complete the 
ultrasound evaluation, three-dimensional (3D) power Doppler 
sonography was performed. This showed numerous dilated and 
tortuous blood vessels with multidirectional turbulent flow. 
Color and pulsed wave Doppler mode assessment showed a 
pulsatile arterial Doppler flow with systolic velocity peak of 
34 cm/s [Figure 6a and b].

The use of 3D reconstruction of the uterus with color Doppler 
demonstrates more clearly a lesion suspicious for an AVM. 
Three-dimensional surface-rendered reconstruction optimizes 
visualization of the lesion vascularity [Figure 7a and b]. Based 
on clinical and imaging findings, a uterine AVM was suspected. 
Magnetic resonance angiography proved a 4 cm × 3 cm × 3 cm 
abnormal vascular area throughout the uterine wall, composed 
by multiple tubular structures with tortuous appearance 
and “flow-void signal” in T2W sequences, early intense 
enhancement, and synchronous with adjacent vessels and 

Figure 1: Grayscale bidimensional ultrasound image showing longitudinal 
view of uterine body with anechoic area suspect for incomplete 
miscarriage Figure 2: Grayscale bidimensional sonogram showing longitudinal view of 

uterine body with an inhomogeneous endometrium with multiple anechoic 
spaces. A free fluid of the cul the sac of Douglas is also visualized

Figure 3: Color Doppler ultrasound sagittal view of the uterus with 
turbulent flow and aliasing creating a mosaic pattern

Figure 4: Color mosaic pattern of the myometrium analyzed with High 
Definition Power Doppler
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rapid wash out; it presented several arterial afferences from 
right uterine artery and venous efferences mostly confluent in 
homolateral ectasic ovarian plexus [Figure 8]. These findings 
confirmed the suspicion of AVM.

In consideration of the heavy vaginal bleeding and the 
fact that the patient would not have wanted another 
pregnancy, we chose to perform UAE, instead of expecting 
management.

UAE was performed through femoral access using 20 cc of 
particles of 500–700 µm after selective catheterization of the 
intern iliac artery and right uterine artery [Figures 9-11]. The 
catheterization of the contralateral uterine artery demonstrated 
no afferences to the AVM. No postoperative complication was 
described.

During the observation, the patient was asymptomatic 
and hemodynamically stable, without significant vaginal 
bleeding. Blood tests were constantly normal, and HCG 
progressively became negative, in 3 weeks. One month 
after the UAE, 3D power Doppler ultrasound show no sign 
of abnormal vascularization, with complete resolution of 
the AVM [Figure 12], while the menstrual cycle began 
40 days after embolization, and it was normal in quantity 
and duration.

To complete the follow-up of the patient, a control magnetic 
resonance imaging (MRI) was requested, demonstrating 
a normal junctional zone architecture with ordinary 
vascularization of the uterus [Figure 13].

disCussion

AVMs are not so frequent conditions that could be suspected 
after a miscarriage in the presence of hypervascularized 
endometrium. The ultrasound examination supported by 
color Doppler and 3D technology could lead to the diagnosis. 
The addition of MRI supports the final diagnosis and the 
noninvasive therapy.
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Figure 5: Spectral analysis revealing low‑resistance index suggesting 
arteriovenous malformation

Figure 6: (a and b) Three‑dimensional power Doppler ultrasound reconstruction of the uterus using a glass body technique to differentiate tissue and 
vessels. This method reveals a hypervascular lesion in the myometrium
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Figure 7: (a and b) Surface‑rendered reconstruction showing irregular vessels of ar teriovenous malformation in bicolor and monochrome 
Three‑dimensional high‑definition flow
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Figure 11: Images of the contrast material injected into the right uterine 
artery that revealed the enhanced myometrial vascularity/arteriovenous 
malformation after the uterine artery embolization

Figure 10: Images of the contrast material injected into the right uterine 
artery that revealed the enhanced myometrial vascularity/arteriovenous 
malformation before artery embolization

Figure 9: Images of the contrast material injected into the right uterine 
artery that revealed the enhanced myometrial vascularity/ arteriovenous 
malformation before (image A and B) and after the uterine ar tery 
embolization (image C)

Figure 12: Transvaginal ultrasound image 1 month after embolization

Figure 8: Sagittal and axial T2‑weighted sequences (a and b) showing an 
enlarged uterus with hypointense lesion at the right lateral wall extending 
into the uterine cavity. After administration of intravenous contrast, marked 
enhancement is present in the early arterial phase (c and d). Arrows 
indicate myometrial and endometrial vessels
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Figure 13: Magnetic resonance performed 1 month after treatment. 
Sagittal plane on T2 (a) and on T1 (b) after contrast enhancement. Arrows 
indicate endometrium
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