
Clinical
Communications: OB/GYN

DIAGNOSIS OF ACQUIRED UTERINE ARTERIOVENOUS MALFORMATION BY
DOPPLER ULTRASOUND

Drew Scribner, DO, MS and Robert Fraser, MD

Department of Emergency Medicine, Lincoln Medical and Mental Health Center, Bronx, New York
Corresponding Address: Drew Scribner, DO, MS, Department of Emergency Medicine, Lincoln Medical and Mental Health Center, 234 E 149th

St, Rm. 2C2-445, Bronx, NY 10451

, Abstract—Background: Acquired uterine arteriovenous
malformation (AVM) is a rare cause of postpartum vaginal
bleeding and can often be confused with retained products
of conception (RPOC). Certain findings on ultrasound
(US) increase the likelihood for AVM, such as hypoechoic
areas in the myometrium and high velocity, multidirectional
blood flow. Recognizing these changes on bedside US can cue
the physician to send the patient for further studying and
lead to the correct diagnosis. Case Report: A 31-year-old,
multigravida, multiparous female presented 5 weeks post–ce-
sarean section with heavy, intermittent vaginal bleeding. Pa-
tient had multiple previous visits for similar bleeding,
including an evaluation for RPOC. Upon current presenta-
tion, the patient underwent an US in the emergency depart-
ment with color and pulse wave Doppler. US revealed a
hypoechoic area within the myometrium, with high velocity,
bidirectional blood flow, raising the clinical suspicion for uter-
ine AVM. Following confirmatory studies, the patient under-
went successful embolization of the AVM. Why Should an
Emergency Physician Be Aware of This?: The proper diag-
nosis of AVM is crucial, because the primary treatment mo-
dality for the alternative diagnosis of RPOC (i.e., dilation
and curettage) can worsen vaginal bleeding and lead to shock
or death, and is therefore contraindicated for uterine AVM.
US is a quick bedside tool that can be used for rapid diagnosis
of uterine AVM. � 2016 Elsevier Inc. All rights reserved.
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INTRODUCTION

Acquired uterine arteriovenous malformation (AVM) is
a rare cause of postpartum vaginal bleeding, represent-
ing 1% to 2% of all genital and intraperitoneal hemor-
rhages, and as such should be considered in any
postpartum female that presents complaining of vaginal
bleeding, particularly if the patient has undergone
instrumentation of the uterus (1–7). There have been
>100 case reports of acquired AVM, but the true
incidence is unknown (8). Patients typically present
with symptoms of intermittent, heavy vaginal bleeding
occurring days to weeks after delivery (9). Imaging is
the diagnostic tool of choice, with Doppler ultrasound
(US) being the typical first modality used, followed
by computed tomography (CT). Although retained prod-
ucts of conception (RPOC) and AVM may both have
echogenic material within the endometrium, hypoechoic
areas within the myometrium with demonstrated
vascular flow are more indicative of AVM, with an
even higher likelihood if those same areas feature
high velocity, multidirectional blood flow (10–14). If
AVM is suspected via US, the patient should undergo
CT angiography and ultimately arteriography for
definitive diagnosis and possible embolization (15,16).
We present a rare case of acquired uterine AVM post–
cesarean section (C/S) diagnosed first with Doppler
US, then confirmed with CT angiography and
arteriography, and ultimately treated with embolization.Reprints are not available from the authors.
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CASE REPORT

A 31-year-old, multigravida, multiparous female pre-
sented 5 weeks post-C/S with heavy, intermittent vaginal
bleeding. Five weeks earlier, the patient had an unevent-
ful delivery via C/S. Operative reports from that time
noted an intact placenta and an empty uterus. Of note,
she had previously visited the ED twicewith similar com-
plaints since her C/S. During the initial visit, she pre-
sented with stable vital signs, was found to have normal
blood work, and was ultimately discharged home with
appropriate follow-up. On the second visit, the patient
presented hypotensive, underwent dilation and curettage
(D&C) for presumed RPOC, and was admitted to the hos-
pital. No imaging was performed at that time because the
patient was unstable and went straight to the operating
room. The pathology report showed endometrium and
myometrium tissue, but no chorionic villi, decreasing
the likelihood of RPOC. After D&C and receiving multi-
ple blood transfusions, her vital signs stabilized, the
vaginal bleeding stopped, and she was discharged home.

Upon current presentation, the patient underwent an
US in the ED with color and pulse wave Doppler. US re-
vealed a hypoechoic area within the myometrium
(Figure 1A), with high velocity, bidirectional blood
flow (Figures 1B, 2A, and 2B), raising the clinical
suspicion for uterine AVM. CT angiography of the
pelvis revealed a large, single communicating AVM off
of the left uterine artery. Arteriography confirmed the
AVM and the patient underwent embolization via
placement of a coil in the left uterine artery by
interventional radiology. After embolization, vaginal
bleeding ceased and patient was ultimately discharged

home 2 days later. Follow-up with interventional radi-
ology and obstetrics 2 weeks later noted that the coil
was in the proper position and continued resolution of
vaginal bleeding.

DISCUSSION

Uterine AVM is a rare, potentially deadly cause of
vaginal bleeding. There are 2 different types of uterine
AVM; the most common is the acquired version, which
is typically caused by instrumentation of the uterus.
The second is the congenital version, which is more
rare (4). Both are the result of an abnormal communi-
cation between arteries and veins without a capillary
bed between. The congenital version tends to be a
nest of small arteries communicating with veins, while
the acquired version is generally a single large artery
communicating with a single large vein (4). In the post-
partum patient, this abnormal communication can lead
to the typical presenting symptoms of intermittent,
heavy vaginal bleeding, refractory to usual postpartum
bleeding treatment. The most common etiology of ac-
quired uterine AVM is either D&C or C/S (4).

The proper diagnosis of acquired AVM in the ED is
difficult, because more common causes of postpartum
vaginal bleeding are usually considered before AVM.
Time between delivery and the onset of vaginal
bleeding is an important clue regarding the etiology
of the bleeding; the most common cause, uterine atony,
usually occurs immediately postpartum. Other causes of
postpartum bleeding generally occur later and include
RPOC, AVM, gestational trophoblastic disease, and
choriocarcinoma. The diagnosis of gestational

Figure 1. Transabdominal ultrasound of the uterus. (A) Note the prominent hypoechoic area in themyometrium (arrow). (B) Appli-
cation of color Doppler to hypoechoic area identified in Figure 1A notes red and blue coloration, which is indicative of bidirec-
tional blood flow (arrow).
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