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Case Report

Abstract

Uterine Arteriovenous Malformation (AVM) is a potentially life-threatening condition. Uterine Artery Embolization (UAE) is a treatment method 
of choice for women who wish to preserve fertility. Pregnancies after UAE are at risk of perinatological complication. We described a management of 
uterine AVM with unilateral uterine artery embolization followed by a successful term pregnancy.
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Introduction

Uterine Arteriovenous Malformations (AVMs) are very rare. 
The first case of uterine AVM was reported in 1926 [1]. Uterine 
AVMs can be classified as congenital or acquired [2]. Acquired 
AVMs occur in reproductive women following uterine Dilatation 
and Curettage (D&C), cesarean section, myomectomy, normal vag-
inal delivery, spontaneous abortions, and cesarean scar pregnancy. 
Less commonly arise from trophoblastic disease, endometrial or 
cervical malignancy, uterine infection or diethylstilbestrol expo-
sure [3-5]. The accurate incidence of uterine AVMs remains unclear. 
Bleeding is the main symptom of AVMs and in most cases is vaginal, 
rarely intraperitoneal. Bleeding is in 70 % of patients intermittent, 
in 30 % massive, requiring blood transfusion [6].

Ultrasonography is preferred as a primary diagnostic method 
in patients with vaginal bleeding and suspected uterine AVMs [3]. 
Computer Tomography (CT) or Magnetic Resonance Imaging (MRI) 
can visualize the extent of the AVM, arterial feeders, relationships of 
the AVM to the uterus and to the surrounding anatomical structures 
[7]. Digital subtraction angiography is the gold standard technique  

 
for diagnosing uterine AVM, but currently it is used only when the 
embolization of uterine AVM is performed. The therapy of AVMs 
includes medical management of bleeding and in cases of severe 
hemorrhage blood transfusion, hysterectomy or UAE is performed 
[8-10].

Case Presentation

A 31-year-old woman, gravida 3, para 1, was admitted to our 
hospital due to irregular bleeding after D&C because of Retained 
Product of Conception (rPOC). Her obstetrical history included 
term cesarean section delivery 2-years before (during pregnan-
cy low-laying placenta was located on posterior uterine wall) and 
spontaneous abortion at 14th week of pregnancy treated with D&C 
(placenta was also located on posterior uterine wall). After this 
abortion she had 3 normal menstrual cycles and afterwards irreg-
ular vaginal bleeding started lasting 2 months with the increase 
of Human Chorionic Gonadotropin (hCG) level to 18,605IU/l. D&C 
was performed because of rPOC. At that time normal architecture 
of myometrium was described on Transvaginal Ultrasonography 
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(TVUS). Irregular bleeding started two weeks after D&C and hCG 
level decreased to 1,279IU/l.

Uterine cavity was without rPOC on TVUS, but at lower segment 
of posterior uterine wall area with different echogenicity to 2.3cm 
with AVM-Peak Systolic Velocity (PSV) 60cm/s was detected. CT re-
vealed 2.2cm uterine hyper vascular lesion. During next 4 weeks 
hCG level decreased to 23IU/l, but AVM on TVUS progressed up to 

4.7cm, on color Doppler imaging hypervascularity and turbulent 
flow with PSV 43cm/s was detected. Because of intermittent scanty 
bleeding, high risk of heavy bleeding and woman´s fertility preser-
vation desire, UAE was offered. The embolization was performed 8 
weeks after D&C. Through right transfemoral access we catheter-
ized the Left Internal Iliac Artery (LIIA) and the Left Uterine Artery 
(LUA), for catheterization reshaped 5F catheter RUC (Roberts Uter-
ine Curve) (COOK, Wiliam Cook Europe, Bjaeverskov, DK) was used.

Figure 1: a) Selective arteriography of the left internal iliac artery, arterial phase. Enlarged diameter of left uterine artery (arrow) feeding AVM. 
b) Selective arteriography of the left internal iliac artery, early venous phase. The AVM is drained into the both internal iliac veins (arrows). c) 
Superselective arteriography of the left uterine artery. Multiple tortuous vessels (small arrows) and a large lacune (empty arrow) are present 
in the AVM. d) Superselective arteriography of the left uterine artery after embolization with gelatine foam and PVA particles, the AVM is 
totally occluded.

Wide diameter LUA with large AVM on the left side of pelvis 
and rapid drainage into the both internal iliac veins was found on 
the performed angiography (Figure 1a & 1b). Then the distal course 
of LUA was catheterized with microcatheter (0.025 “System Micro 
Catheter, Progreat, Terumo Europe, N.V., Leuven, Belgium) and 
the embolization of the AVM was performed. The microparticles 
PVA500, size 500-710μm (COOK, William Cook Europe, Bjaever-
skov, DK) and gelatin foam slurry mixture (Gelita-Spon®Standard, 
Gelita Medical, Eberbach, Germany) were used as an embolization 
material. The embolization of LUA was stopped when the AVM ap-
peared to be totally occluded (Figure 1c & 1d). After the completion 
of the LUA embolization we catheterized the Right Uterine Artery 
(RUA) and super selective angiography of the RUA was performed. 

No feeding arteries from RUA to AVM was found, the same 
situation persisted on repeated angiography ten minutes later, so 
we decided to finish the procedure. Patient the day after UAE was 
painless and vascularity on TVUS color Doppler imaging into AVM 
was absent. Eleven days after UAE the hCG level was negative and 
normal menstrual cycle started a 1 month after UAE.  Five months 
after UAE myometrial structure on TVS was normal, without vas-
cularity. Nineteen months after UAE the patient became pregnant 
(location of placenta during pregnancy was on posterior uterine 
wall). Repeated cesarean section was done 28 months after UAE 
because of bleeding from partial placental abruption, and a healthy 

girl 2,880gr, 49cm, Apgar score 10/10 at 38+1-week pregnancy 
was delivered. Five years after UAE and 3 years after birth, patient 
have normal regular menstrual cycle.

Discussion

In the past, hysterectomy was the main therapeutic method for 
bleeding uterine AVMs. The first successful embolization of symp-
tomatic uterine AVMs has provided a less invasive treatment option 
[11]. The issue of fertility and gravidity after UAE treatment of fi-
broid, as well as AVMs, is a discussed topic. Several complications 
during perinatal period and the effect of UAE on fertility have been 
described. The risk of impaired fertility and perinatological com-
plications is associated with the possible atrophy of endometrium 
as a result of extensive embolization. Possible cause is endometri-
al ischemia caused by UAE. Atrophy of endometrium with amen-
orrhea after UAE was reported [12]. More frequent occurrence of 
pre-eclampsia, placental abnormalities (abnormally invasive pla-
centa), fetal growth restriction and premature delivery as a result 
of hypoperfusion of endometrium are other complications after 
UAE [13].

Conversely, other studies claim that UAE is a safe and effective 
method of uterine fibroid treatment in patients planning pregnan-
cy [14]. But several case reports and case series described placen-
tal abnormality (placenta previa, abnormally invasive placenta), 
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placental abruption and premature delivery also after UAE due 
to AVMs [15,16]. In previously published papers, various embolic 
agents and their combinations such as glue, gelatin foam, coils, PVA 
particles, NBCA, Onyx and microspheres have been used for UAE in 
patients with AVMs. Given the rare incidence of uterine AVMs and 
the low number of embolization procedures performed, with het-
erogeneity of the embolic agents used, we have no good evidence 
of which one is the most effective. In most clinical instances, vessel 
recanalization after gelatin foam embolization was seen. Gelatin 
foam provides vessel occlusion typically lasting 3-6 weeks, but in 
rare instances can lead to permanent occlusion [17].

In our case report, the patient desired fertility preservation. De-
cision for embolization was made due to high risk of heavy bleeding 
from progressive enlargement of AVMs despite hCG (trophoblastic 
cell activity) regression. The main goal of the embolization was to 
achieve complete occlusion of AVM and to minimize damage to 
normal vascularization of uterus. To perform embolization as min-
imally invasive as possible, at first, we injected a 500-710µm PVA 
particles followed by gelatin slurry mixture into the LUA. The com-
plete disappearance of pathological vascularization was achieved 
immediately, also documented on TVUS color Doppler the day after 
the procedure. The decision for unilateral embolization was based 
on the angiographic finding of one feeding artery from the left side 
and the absence of pathological vascularization from the right uter-
ine artery. We supposed that, similarly to fibroid treatment, unilat-
eral embolization of AVMs could lead to reduction of endometrial 
ischemia and potential consequent complications in pregnancy and 
delivery.

Generally, in most cases the UAE in the treatment of uterine fi-
broid or AVMs is performed bilaterally. Conclusions from several 
large studies strongly recommend bilateral embolization which has 
better clinical outcomes and less percentage of treatment failure 
versus unscheduled unilateral embolization [18]. In cases of sched-
uled unilateral embolization, an enough clinical effect was achieved, 
when the fibroid was dominantly supplied by one uterine artery 
[19]. Unlike the arterial supply of uterine fibroids, the arterial sup-
ply of acquired AVMs after trauma or gynecological interventions 
is characterized by a single arteriovenous communication between 
the branches of uterine artery and the myometrial venous plexus. 
This fact could explain a high success rate in cases of unilateral UAE 
in the treatment of acquired uterine AVMs [10].Recent published 
data (but from small series) conclude, that the UAE for uterine 
AVMs is an effective and safe technique which does not impair fer-
tility and obstetric prognosis is also good. UAE is recommended as 
the first-line uterine AVMs modality treatment for women planning 
pregnancy [20,21].

Conclusion

Endovascular embolization of uterine AVMs is an effective 
treatment with minimal complications and for patients who desire 
fertility preservation is the method of choice.  In our case, a com-
plete regression of acquired uterine AVM was achieved after uni-
lateral UAE and the patient gave birth to a healthy child 28 months 

following the procedure.  Due to rare incidence of this pathology, it 
is not yet possible to propose the optimal protocol for endovascular 
embolization.
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