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Our experience  
in the management of patients 

with uterine arteriovenous 
malformations

Uterine arteriovenous malformation (UAVM) is an uncom
mon condition consisting of shunts formed between the 
uterine artery and the myometrial venous plexus, usually 
found in the myometrium, but also in the endometrium, 
whose pathological mechanism of appearance is unclear. 
Although rare, UAVM present clinical importance due to 
its impact on patients’ fertility or even life, because of its 
massive bleeding potential. There are various diagnostic 
and treatment techniques, angiography and uterine artery 
embolization being used in both ways. 
Keywords: uterine arteriovenous malformation, 
management, angiography

Malformațiile arteriovenoase uterine (MAVU) sunt o patologie 
cu o incidență scăzută, caracterizându-se prin existența unui 
şunt între o ramură a arterei uterine și plexurile venoase intra
miometriale. Această malformație este localizată de obicei în 
miometru, însă poate fi localizată și în endometru. Mecanisme
le de apariție ale acestei patologii sunt încă neclare. Cu toate 
că MAVU sunt patologii rare, ele sunt importante din punct de 
vedere clinic, din cauza riscului important de hemoragie ma
sivă, care poate pune în pericol viața pacientei. Există multiple 
modalități de diagnostic și tratament, angiografia cu emboliza
re putând fi utilizată în ambele sensuri. 
Cuvinte-cheie: malformații arteriovenoase uterine, 
management, angiografie
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Introduction
Definition
Uterine arteriovenous malformation (UAVM) is a 

rare, uncommon, possibly life-threatening condition 
due to abundant vaginal bleeding, defined as a vascular 
hamartoma found in the uterine myometrial layer and 
sometimes in the endometrial layer(1-5). UAVM are high-
flow systems and consist of arteriovenous shunts, which 
appear between intramural branches of the uterine ar-
tery and the myometrial venous plexus and which lack 
the capillary bed between these two components(1-3,6-9).

Etiology 
UAVM are usually found in women of reproductive 

age, between 20 and 40 years old, with the mean age of 
30 years old, although there have been studies which 
suggest that UAVM may occur in women by the age of 
60(4,9-11). Rarely, acquired UAVM may affect nulliparous 
women whose personal medical history does not include 
trauma secondary to gynecological procedures(9). 

UAVM is classified as congenital and acquired, the 
latter being more common(4,5,7,10). Congenital UAVM 
consist of a nidus formed by a multitude of poorly dif-
ferentiated small vessels which connect arteries with 

the venous system(7,8). They are thought to be abnor-
mal vascular connections that appear due to a defect 
during the embryologic differentiation of the primitive 
capillary system in the fetal angiogenesis stage, which 
present histologic similarities to AVM found in other 
sites of the body(1,9,10).

Acquired UAVM appears after trauma and is usually 
a single large artery which communicates with a single 
large vein, hence it is an arteriovenous fistula (AVF), al-
though some acquired UAVM consist of multiple AVF(3,7-9). 
Acquired UAVM may appear in certain situations, such 
as(1-5,8-11):
	n dilatation and curettage
	n uterine surgery 
	n myomectomy 
	n ectopic implantation in a prior caesarean scar
	n miscarriage
	n voluntary pregnancy termination 
	n uterus examination
	n placenta accreta
	n vaginal delivery 
	n in association with gestational trophoblastic disease 
(GTD)
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	n endometrial adenocarcinoma
	n cervix neoplasm 
	n inflammatory processes
	n endometriosis
	n pelvic and direct uterine trauma
	n fibroids 
	n uterine infection
	n intrauterine devices
	n exposure to diethylstilbestrol. 
It is thought that UAVM which appear after ectopic 

implantation in a prior caesarean scar might be the result 
of the erosive nature of syncytiotrophoblastic tissue 
and chorionic villi. Here, abnormal connections among 
vascular structures are induced by the defective decid-
ual layer, to establish an adequate blood supply for the 
placenta, vessels that later will fail to obliterate(6,8,11). 
Abnormal angiogenesis might also be promoted by the 
restriction due to the fibrous tissues and defective en-
dometrium of cesarean scars(6).

In the case of placenta accreta, the retained villi in the 
uterine wall may recruit collateral vessels(8). Although 
the exact mechanism of UAVM formation is unknown, 
it is thought that acquired UAVM appear due to a local 
immune response and angiogenesis that are induced 
by endometrial agitation, or subinvolution of placen-
tal bed or abnormal vessel communication in the site 
of chorionic villi implantation(4). Also, in patients with 
retained products of conception (RPOC), after the necro-
sis of chorionic villi, there might appear arteriovenous 
communications(3). 

Due to the physical alteration of the embryo’s implan
tation site and increased vascularization, a personal his
tory of recurrent spontaneous abortion might also be a 
risk factor for acquired UAVM(9).

Some studies suggest that hormonal mechanisms 
might play an important role in the development of 
UAVM, considering the worsening symptoms of ac-
quired UAVM in pregnant patients(5,9). Elevated human 
chorionic gonadotropin might promote cellular prolif-
eration in latent UAVM(9). Due to elevated levels of es-
trogens, women undergoing fertility treatments may 
also be at risk, since estrogens are known to modulate 
angiogenesis(9,12).

In patients who required uterine surgery, packing and 
clamping for hemostatic control may be the cause of 
fistula formation, because of the shunting of blood from 
the capillary plexus to the less resistant venous system(9).

Diagnosis
Although some patients with UAVM may be asymp-

tomatic, most of them present with(1,4,6,9-11):
	n menorrhagia
	n metrorrhagia 
	n irregular uterine bleeding
	n massive life-threatening uterine bleeding
	n profuse bleeding during curettage 
	n lower abdominal pain
	n dyspareunia 
	n urinary symptoms (polyuria and incontinence)
	n vague pelvic discomfort 

	n congestive heart failure due to shunting of blood to 
the venous system (rare)
	n recurrent pregnancy loss (rare). 
UAVM should also be taken in consideration in pa-

tients who present with unexplained uterine bleeding 
after abortion procedures(3). 

The medical examination might reveal:
	n transcervical bleeding
	n palpable pulsating mass on pelvic examination 
	n vascular thrill in the vaginal fornices
	n anemia 
	n hypotension 
	n hemorrhagic shock(1,6,11). 
UAVM can be diagnosed with various tools, such as 

ultrasonography, including Doppler mode, hysterosco-
py, contrast enhanced computed tomography, magnetic 
resonance angiography and angiography(6,11). 

Although the appearance is not specific, the suspi-
cion of UAVM should be raised in patients with small 
cystic lesions located in the myometrial layer or below 
the endometrium, found on gray scale transvaginal ul-
trasound(4,9). On transvaginal Doppler ultrasonography, 
UAVM appear as hypoechogenic structures located in 
the myometrium that exhibit an abnormal hypervascu-
lar area with high-velocity, low-impedance flow that is 
multidirectional, irregular and turbulent, with a mosaic 
pattern(1,2,4,7,9,10). The color score is usually 3 or 4(1). 

Hysteroscopy may be used as a confirmatory imaging 
modality(2). 

On MRI, the uterus is enlarged by an undefined mass 
containing tortuous and dilated vessels that involve de 
myometrium and the parametrium, this imaging ap-
proach being helpful in determination of the size and the 
extent of the UAVM(1,3). It is a multiplanar imaging tech-
nique and is capable of good tissue contrast, thus it helps 
delineating the surrounding pelvic organ involvement(9).

Computed tomography angiography shows a soft-tis-
sue density mass and can offer information about the 
involved vessels but is an invasive imaging technique(1,9). 
It can also evaluate the involvement of surrounding vis-
ceral structures(9).

Figure 1. Doppler ultrasonography in a 29-year-old 
patient illustrating the mosaic pattern caused by the 
anarchic flow of the blood inside the UAVM 
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Angiography confirms the diagnosis by revealing 
tortuous expansion and engorgement of the blood ves-
sels and early venous drainage into the myometrial 
and endometrial veins, suggesting the presence of AVS, 
but it is mostly used in patients requiring therapeutic 
embolization or surgical treatment(4,6,9,10). Hence, an-
giography in association with arterial embolization is 
usually used for the treatment of UAVM(11).

Serial measurements of beta human chorionic gon-
adotropin might be appropriate, given that Doppler 
ultrasonography hardly differentiate between UAVM 
and GTD(1,9,10). In GTD, but also in patients with RPOC, 
Doppler ultrasonography shows a hypervascular ap-
pearance with turbulent flow(1). In both patients with 
RPOC and with UAVM, ultrasonography might illus-
trate echogenic material within the endometrial layer(7). 

Figure 2. On magnetic resonance, UAMV are suggested by the visualization of dilated and tortuous vessels in the 
myometrium

Figure 3. Magnetic resonance angiography can be used to highlight UAVM 
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Figure 4. Magnetic resonance angiography reconstruc
tion of the UAVM with its arterial supply originating from 
the right uterine artery

However, on MRI, acquired UAVM primarily involves 
the myometrial layer and RPOC primarily involve the 
endometrium(9).  

The differential diagnosis must also include adeno-
myosis and subinvolution of the placental bed, because 
both can present with hypervascularity and turbulent 
flow on ultrasound(9). Also, vascular neoplasm and 
placental polyp may present with increased uterine 
vascularity and arteriovenous shunting(3). 

The histopathologic exam reveals dilated blood ves-
sels with irregular shape, found in the myometrial layer 
of the uterus(10). There is a very thick venous structure, 
and the arteries lack the muscular tunica media and 
present an interrupted or absent elastic membrane(2).

Treatment 
Due to its rare incidence, UAVM does not have a clear 

treatment strategy. Hence, the medical and surgical op-
tions are based on published case reports and clinicians’ 
experience(2). 

The treatment depends on the clinical presenta-
tion of the patient. Although rare, UAVM might be a 
cause of postpartum vaginal bleeding and represents 
1-2% of genital and intraperitoneal hemorrhages(7). 
Because of life-threatening uterine hemorrhaging, 
blood transfusions are required in approximatively 
30% of patients(7,10). Curettage is contraindicated, as 
it does not stop the bleeding and might even worsen 
this condition(6,10). 

Angiography with uterine artery embolization is 
a minimally invasive procedure performed under lo-
cal anesthesia or intravenous sedation(6). It can use 

Figure 5. Intraprocedural aspect (DSA – digital subtraction angiography) in a 29-year-old patient diagnosed with UAVM. 
Note the large dilated, tortuous left uterine vein (late phase)



Year IX • No. 34 (4/2021)
30

gynecology

Figure 6. Angiography revealed the fact that some of the UAVM are supplied from both uterine arteries

Figure 7. Before and after embolization of a UAMV originating in the right ovarian artery (DSA – digital subtraction 
angiography) 

absorbable gelatine sponges, coils, glue, gelfoam, poly-
vinyl alcohol and microspheres(9,10). The angiographic 
appearance determines, depending on the arterial 
supply of the UAVM, which artery should be occlud-
ed(9). The advantages of the procedure include uterine 
preservation, shorter hospitalization period and lower 
morbidity(6). The risks of uterine artery embolization 
include uterine ischemia, infarction and necrosis, uter-
ine artery rupture, pelvic pain, transient or permanent 
amenorrhea and general complications, such as nausea 

and leukocytosis(2,6,9). There are also the risks of the 
angiographic technique itself, such as puncture site he-
matoma, iatrogenic vessel dissection, contrast-induced 
nephrotoxicity and radiation exposure(2,9). Some of the 
patients may experience recurrent bleeding after the 
procedure, depending on the embolization medium 
and because the UAVM may present multiple arterial 
feeders(6).

Other methods, such as second embolization, uter-
ine embolization via laparotomy, UAVM excision, 
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Figure 8. Before and after embolization with a peripheral coil of a UAMV originating in the right uterine artery (DSA – 
digital subtraction angiography) in a 32-year-old patient 

Figure 9. Angiography with embolization series showing the occlusion with a peripheral coil of the supplying left uterine 
artery of the UAVM 

laparoscopic uterine or internal iliac artery ligation, 
unilateral or bilateral laparoscopic bipolar coagula-
tion of the uterine arteries, laparoscopic UAVM ex-
cision, hysteroscopy and hysterectomy, are used less 
often(2,5,9,10). Hysterectomy can be used in post-meno-
pausal patients and in life-threatening cases(1,3,9). 

The medical therapy can also be used in the treatment 
of UAVM for controlling bleeding, although there is a 
high rate of failure. The pharmacologic agents include 
methylergometrine, methylergonovine maleate, gonad-
otropin-releasing hormones agonists and danazol(1,2).

Ghizzoni et al. used the “watch and wait” manage-
ment and observed the complete resolution of the uter-
ine lesion, although the spontaneous UAVM resolution 
is not well studied(1). 

Materials and method
Our study included 14 patients with acquired UAVM 

who were diagnosed between 2010 and 2021 in the Ob-
stetrics and Gynecology Department of the Bucharest 
University Emergency Hospital, Romania. The inclusion 
criterion was the presence of UAVM on various imaging 
techniques, the most important of them being the ultra-
sonography. All patients underwent ultrasonographic 
examination (transvaginal and/or transabdominal). 
One patient was evaluated using magnetic resonance 
angiography. Computed tomography with contrast agent 
was used in one patient. One patient underwent hyster-
oscopy. Angiography was also used as a diagnosis tool, 
but mostly for treating UAVM, using gelfoam, coils and 
stents for artery embolization. 



Year IX • No. 34 (4/2021)
32

Results
The mean age of the patients included in our study 

was 35 years old. Of our 14 patients, eight of them had a 
personal history of abortion (including voluntary preg-
nancy termination and miscarriage), five had a history 
of caesarean section, none of them had GTD and two of 
the patients did not have any risk factors, being nullipara 
nulligravida. Of the eight patients who had an abortion, 
four of them had difficult curettages.

In terms of symptoms, the patients presented with 
one or more symptoms. Hence, 13 of them had vaginal 
bleeding and secondary hypochromic microcytic anemia, 
four presented with vague pelvic pain, being scored 40-50 
on a visual analogue scale, and one was asymptomatic. 

All patients underwent ultrasonography, which il-
lustrated myometrial anechoic areas of heterogenous 
aspect on grayscale and a mosaic pattern on Doppler 
examination (Figure 1).

Hysteroscopy was used in only one patient and did 
not show a specific aspect, since the UAVM was situated 
in the myometrium. 

On magnetic resonance angiography, there were ob-
served tortuous, dilated vessels in the thickness of the 
myometrial uterine layer (Figures 2, 3 and 4).

Computed tomography with contrast agent illus-
trated the UAVM along with its vascular arterial blood 
suppliers, right ovarian artery in this case. Beta HCG 
was measured in all our patients, but none of them had 
elevated levels suggesting the presence of pregnancy.  

Angiography with embolization was used in 13 out of 
14 patients, because one patient refused the procedure 
(Figures 5, 6, 7, 8, 9 and 10). In 12 patients, the procedure 
was a success, but one patient needed second emboliza-
tion. None of our patients received medical therapy.

After angiography with embolization, ultrasonogra-
phy was used to evaluate the success of the technique 
(Figure 11). 

Discussion
Calzolari et al. report that, in a systematic review, 

84% of patients presented with bleeding and in 30% of 
them blood transfusion was necessary(2). In our study, 
92.8% of the patients (n=13) presented with bleeding. 
Only one patient required blood transfusion. 

Zhu et al. support the fact that the first treatment using 
angiography with uterine artery embolization had a success 
rate of 71%(10). In our study, the success rate was 92.3% (12 
out of 13 patients who underwent this procedure).

The method is used due to its ability to preserve fertility 
and to prevent the need for hysterectomy, although the 
literature results are conflicting(4,5,7,10). In a study conducted 
by Zhu et al., the pregnancy rate after successful emboliza-
tion of UAVM were low, probably because of a decreased 
blood flow of the placenta(10). However, some of the patients 
associate obstetric conditions that can make it hard to de-
termine the impact of uterine artery embolization on fertil-
ity(10). Regarding the impact of angiography with emboliza-
tion on the vasculature of the ovary, there is no consensus 
in the literature. On the one hand, Zhu et al. support that, 
although the arterial ovarian flow is transiently occluded, 
the clinically apparent injury of the ovarian function is 
low(10). On the other hand, Ghizzoni et al. mention that 
uterine arterial embolization can be associated with the 
risk of ovarian insufficiency and, moreover, with the risk 
of placental abnormalities during the future pregnancies(1). 
Pregnancy rate after uterine arterial embolization for 
UAVM varies between 17.4% in observational studies and 
27% in case reports(2). Also, if the pregnancy is obtained, 
there is a risk of spontaneous abortion, placenta praevia, 
placenta accreta, postpartum hemorrhage and a higher rate 
of caesarean section compared to the general population(2,9). 
In cases of multiple embolization procedures, there was a 
poor pregnancy outcome or even secondary infertility(4). 
Since the Bucharest University Emergency Hospital is a ter-
tiary referral hospital which admits patients from all over 
the country, we were not able to monitor all our patients 
because of the lack of communication. 

gynecology

Figure 10. Multiple coils and closure devices (Amplazer 
– white arrow) used in a 36-year-old patient to block a 
complex pelvic arteriovenous malformation

Figure 11. Ultrasound examination of the 29-year-old 
patient presented in Figure 1 after the embolization
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Since one of our patients needed secondary emboliza-
tion despite the appropriate procedure techniques, this 
might suggest that in some patients there are unknown 
mechanisms of persistence of the UAVM that are yet to 
be discovered.  

Conclusions
UAVM management represents a challenge for the 

clinician, considering the absence of clear guidelines. 
Since its rare appearance in the obstetric and gynecologic 
field, larger multicentric studies might be appropriate 
in order to develop a management protocol of patients 

with UAVM. In those with persistent UAM despite the 
therapy, hormonal studies should be taken into con-
sideration, since estrogens play an important role in 
angiogenesis.   n
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