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Abstract
Background: Uterine arteriovenous malformation (AVM) is a rare, potentially life-threatening cause of abnormal uterine bleeding that can be acquired
following a cesarean section. The diagnosis is difficult, often misdiagnosed
with retained products of conception and placenta accreta. Transarterial embolization (TAE) is an efficacious and effective method of treating AVM, particularly in patients of reproductive age. Case Report: A 41-year-old, nulliparous woman, started with a history of abnormal uterine bleeding 30 days
after a cesarean section. She didn’t have anaemia and beta-human chorionic
gonadotropin (beta-hCG) was negative. The transvaginal color Doppler ultrasound showed multiple vascular channels within myometrium showing
colored mosaic patterns suggesting AVM, confirmed by Magnetic Resonance
Imaging. The patient was referred to perform a Computed Tomography Angiography and right uterine artery embolization without any vascular complications. Conclusion: AVM is a rare consequence of cesarean section but
has to be considered in cases of persistent uterine bleeding in the puerperium.
Embolization is a safe and effective choice treatment of AVM and an alternative and less invasive option for patients wishing to preserve fertility.
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1. Introduction
Acquired uterine arteriovenous malformation (AVM) is a rare condition after a
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cesarean section [1]. This condition is predominantly related to various forms of
iatrogenic trauma such as hysteroscopy, curettage and myomectomy; even normal vaginal delivery could be traumatic enough to cause AVM. Endometrial
carcinoma, cervical carcinoma and gestational trophoblastic disease could be
other causes of AVM [1] [2]. The incidence and the prevalence are difficult to
determine because it’s often misdiagnosed with retained products of conception
and placenta accreta [3]. AVM represents 1% to 2% of all genital hemorrhages
[3]. The affected patients may have a wide spectrum of clinical signs, such as
menorrhagia and menometrorrhagia, lower abdominal pain, dyspareunia and
anaemia. Some cases may be asymptomatic [4]. The choice of treatment varies
from hormonal treatment (estrogen and progesterone, oral contraceptive, and
intrauterine contraceptive devices), open surgical or Transarterial Embolization
(TAE). In the past, treatment for symptomatic acquired uterine AVM required
hysterectomy [1]. However, endovascular treatment has provided an alternative
and less invasive treatment option for patients wishing to preserve fertility [5].
In this report, we present a case of AVM that was successfully treated by TAE.

2. Case
A 41-year-old caucasian woman, primiparous, in vitro fertilization pregnancy,
came with an intermittent vaginal bleeding started 30 days after cesarean section
due to premature rupture of membranes, unfavorable uterine cervix and no desire for induction. Operative reports from the cesarean section showed an intact
placenta and an empty uterus. The patient didn’t use any contraception and
didn’t have anaemia. The beta-human chorionic gonadotropin (beta-hCG) was
negative. The transvaginal color Doppler ultrasound showed multiple vascular
channels within myometrium showing colored mosaic patterns suggesting AVM
(Figure 1). These findings were confirmed by Magnetic Resonance Imaging
(Figure 2(A) and Figure 2(B)). The patient was then referred to the interventional radiology department to perform a Computed Tomography Angiography
and uterine artery embolization. After femoral approach and superselective microcatheterization of uterine arteries, an abnormal vascular pattern was found in

Figure 1. Transvaginal color Doppler ultrasound image showing AVM.
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Figure 2. (A) Magnetic Ressonance Imaging showing right uterine artery (arrow); (B)
right uterine artery and communication with anomalous vessels (arrow).

the right uterine artery, with distal angiodysplasia and arteriovenous fistula.
Uterine artery embolization (UAE) was performed under moderate sedation using the right transfemoral approach according to the Seldinger technique in an
angiographic set. First, a contra-lateral approach of left common and internal
iliac artery was accessed using 5 French (F) Roberts Uterine Catheter (Cook,
Bloomington, IN, USA). Selective angiography did not show abnormal uterine
vascularization (Figure 3(A)). Same features were found after left superselective
uterine artery catheterization using 2.8F microcatheter (Progreat, Terumo). After angiographic confirmation of normal left uterine supply, ipsilateral approach
was performed with the same 5F catheter. Selective Right internal iliac artery
confirmed arteriovenous fistula in distal branches of uterine artery. Superselective uterine artery catheterization was done using 2.8F microcatheter (Progreat, Terumo). Selective embolization was performed under fluoroscopic
guidance into distal right uterine artery (Figure 3(B) and Figure 3(C)). At
first we choose nonspherical polyvinyl alcohol 700 micras (PVA) particles
since the fistula debit seemed to be very low. Satisfactory fistula flow occlusion
was shown in angiographic controls after PVA embolization, precluding use of
coils or N-butyl-2-cyanoacrylate (NBCA, Histoacryl, Braun, Germany). Angiography after embolization showed satisfactory occlusion of these abnormal vessels, without any vascular complications (Figure 3(D)). She had a history of a
small vaginal bleeding 10 days after the procedure. Forty days post-embolization
the patient was submitted to a control transvaginal ultrasound which showed no
abnormal results. Pelvis Magnetic Resonance Imaging was then performed 2
months after the embolization and showed no abnormalities.
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Figure 3. (A) Normal pattern of left uterine artery; (B and C) Superselective contrast injection in the right uterine artery showing arteriovenous fistula with ectasic drainage
veins; (D) Right uterine artery after embolization with fistula occlusion.

3. Discussion
AVM is a rare consequence of cesarean section and is related to uterine artery
trauma during the procedure [6].
The diagnosis is difficult but has to be considered in patients with a history of
cesarean section [7].
AVM must be part of the differential diagnosis as a possible cause of persistent bleeding in the puerperium, as well as placenta accreta. MRI is essential for
differential diagnosis [1].
The patient usually comes with postpartum bleeding after a cesarean procedure and could cause hypovolemic shock. Sometimes, the patient needs transfusion and hospitalization [8].
In the past, treatment for symptomatic acquired uterine AVM required hysterectomy [1]. However, endovascular treatment has provided an alternative and
less invasive treatment option for patients wishing to preserve fertility [1] [5].
Endovascular techniques are often safe and effective in bleeding control,
through selective embolization [1].

4. Conclusion
AVM could be related to the increased rates of cesarean delivery. As mentioned
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previously, the diagnosis is hard but must be considered in a patient with history
of cesarean section. If possible, Transarterial Embolization should be the first
choice of treatment. Hysterectomy could be an alternative in those patients that
can’t perform TAE.
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