
Introduction
Uterine arteriovenous malformation (AVM) is a vascular 
hamartoma of the myometrium which is characterized by 
the presence of shunts between the myometrial arteries 
and veins. In addition, uterine AVM is a potentially life-
threatening disease that can lead to acute massive vaginal 
bleeding. Traditional therapy for uterine AVMs centered 
on hysterectomy (1). However, treatments which can 
preserve uterus and fertility have become the preferred 
options by the development of medical techniques and 
increased requirement of uterus reserving (2-4). 

The present study reports a case of a 31-year-old 
woman with acquired uterine AVM achieved successful 
management of uterine AVM using laparoscopic surgery 
combined with hysteroscopy. To the best of our knowledge, 
this is the first report of laparoscopic approach combined 
with hysteroscopy for the management of uterine AVM in 
the literature. 

Case Presentation
A 31-year-old patient (gravida 1, para 0, and abortion 1) 
was transferred to our emergency department for acute, 
massive vaginal bleeding. She experienced a spontaneous 

miscarriage and subsequent dilatation and curettage (D/C) 
3 months earlier in another hospital. The patient reported 
the intermittent episodes of acute vaginal bleeding after 
D/C and was hospitalized in the same hospital one month 
earlier. The transvaginal ultrasound revealed a posterior-
wall uterine AVM. Accordingly, she underwent bilateral 
uterine arterial angiography, which demonstrated a 
slightly enlarged left uterine artery and rapid arterial 
flow with arteriovenous shunting into a possible false 
aneurysm or varix (Figure 1). Then, uterine artery 
embolization (UAE) was performed without complication 
using gelatin sponge pledgets. After UAE, the patient was 
in a stable condition and had no further bleeding. She 
received a 3.75 mg dose of triptorelin acetate and was 
discharged. More than one month after UAE, the patient 
reported the recurrence of massive vaginal bleeding and 
was referred to our emergency department immediately. 
Upon admission, she was hemodynamically stable with 
undetectable blood beta-human chorionic gonadotropin 
(β-HCG) value (<0.1 IU/L) and the hemoglobin (Hb) 
level of 95 g/L. Enhanced computed tomography (CT) 
and three-dimensional reconstruction image based on 
computed tomography angiography (CTA) revealed the 
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tortuous enlarged left ovarian artery and a hypervascular 
mass in the left posterior myometrium where tortuous 
veins could be observed during the arterial phase (Figure 
2A and 2B). Thus, uterine AVM neovascularization was 
considered, and the left ovarian artery was regarded as the 
main feeding vessel of AVM. Moreover, the patient had a 
profound desire to preserve her uterus. For this reason, 
the following surgery was considered after fully weighing 
the benefits and risks of different treatment options. The 
patient experienced intermittent vaginal bleeding during 
hospitalization and her Hb level dropped to 79.2 g/L 
before the surgery as well. Therefore, two units of red 
blood cells were transfused to the patient.

During laparoscopy, a slight protrusion was observed 
on the left posterior wall of the uterus and identified as the 
AVM lesion. As shown in the CTA, the left ovarian artery 
was the main feeding vessel of AVM. In addition, the left 
uterine artery was replaced with a markedly enlarged 
tortuous parametrial vascular tangle because of the 
characteristics of AVMs and the previous UAE. A dilated 
left iliac artery was also detected due to an extensive 
serpentine left ovarian-uterine arterial anastomosis. These 
vessels of varying sizes proceeded on the surface of the 
uterus and within the left broad ligament. Further, the left 
iliac and ovarian arteries near the utero-ovarian ligament 
were occluded successively (double-ligated by No. 7 non-
absorbable silk suture by Johnson and Johnson, followed 
by coagulation with bipolar forceps). The left ovarian-
uterine arterial anastomosis, left utero-ovarian ligament, 
left round ligament, left parametrial vessels, and the 
ascending branches of the uterine artery were successively 
coagulated with bipolar forceps. Hysteroscopy showed 
a relatively normal appearance of endometrium on the 
fundus and anterior wall, along with clear bilateral uterine 
tubal opening. Furthermore, an approximate 40×30 mm 
protrusion was found on the left posterior wall, on 
which the endometrium was necrotic and multiple 
tortuous vessels were filled with aggregated blood clots 
(Figure 3). The estimated blood loss was about 20 mL 
during the operation. Likewise, CTA was performed on 

postoperative day 3, which revealed the remission of the 
uterine AVM (Figure 4A and 4B). The patient was then 
discharged without operative complications, and GnRHa 
was prescribed for three months postoperatively. A follow-
up CTA on postoperative month 5 represented continued 
remission of the AVM with no obvious recanalization 
or neovascularization (Figure 5A and 5B). The GnRHa 
was stopped and the cycles were regular of moderate 
volume. Finally, HCG levels remained undetectable and 
no recurrent symptoms were reported during a 18-month 
follow-up after the operation.

Discussion
Uterine AVM is rare and its precise morbidity is unclear. 
Most cases of AVMs remain undiagnosed as well (5). 
Uterine AVMs are classified as either congenital or 

Figure 1. Embolization Procedure. Note. It demonstrates a 
slightly enlarged left uterine artery and rapid arterial flow with 
arteriovenous shunting into a possible false aneurysm or varix.

Figure 2. A) Pre-operative Computed Tomography Angiography, B) Three-
dimensional Reconstruction Image. Note. It displays tortuous enlarged 
left ovarian and a hypervascular mass in the posterior myometrium where 
tortuous veins could be observed during the arterial phase.

Figure 3. Hysteroscopy After Laparoscopic Vascular Ligation Procedure. 
Note. It shows the necrotic endometrium at the lesion site in which multiple 
tortuous vessels are filled with aggregated blood clots.

Figure 4. (A) Computed Tomography Angiography, B) 3-D Reconstruction 
Image. Note. It shows the remission of the arteriovenous malformation on 
postoperative day 3.

A B

A B

http://www.baidu.com/link?url=Z7UlUDEQ3tjpwx00Ln8ZE-ttM_NMXGEYaJqhPe1mWrm


Ouyang et al

International  Journal of Women’s Health and Reproduction Sciences, Vol. 7, No. 4, October 2019 533

acquired type. Congenital AVMs are extremely rare and 
are supposed to result from the abnormal embryologic 
differentiation of primordial dial vascular structures (2). 
However, the acquired AVMs are often associated with 
previous uterine trauma such as dilatation and curettage, 
a history of uterus surgery, and infections. Abnormal 
arteriovenous channels form between injured artery 
branches and myometrial veins. Moreover, uterine AVMs 
can occur as a consequence of gestational trophoblastic 
diseases and endometrial or cervical tumors. High levels of 
HCG and tumor cells could cause increased angiogenesis, 
which can lead to destructive changes in vascular structures 
and thus direct blood flow from the arteries and veins (6). 
No guideline is proposed for the management of uterine 
AVMs. Hysterectomy used to be the main treatment of 
uterine AVMs (1,7). Clinicians develop treatments based 
on symptoms, age, fertility requirements, as well as the 
localization and size of the lesion. Expectation or medical 
management could be performed on hemodynamic-stable 
patients with small lesions and slight or no vaginal bleeding 
(8,9). By the development of imaging and angiography 
techniques, endovascular embolization has become the 
preferred management, especially for those patients who 
desire to preserve their fertility. In the literature, UAE is 
the mostly reported procedure in terms of uterine AVM 
treatment. This procedure is minimally invasive while it 
is highly effective in controlling acute hemorrhage, and 
unlike hysterectomy, it allows fertility preservation. The 
reported success rate ranges from 79% to 93% and some 
patients require two or more embolization to reach AVM 
remission (4,10-14). Nonetheless, in some cases, AVM 
revascularization or neovascularization after UAE, which 
results in the recurrence of symptoms, can lead to the 
failure of UAE and thus necessitates further interventions. 
The corpus uteri are mainly supplied by uterine arteries 
while pelvic vessels are characterized by high volume 
and high flow with extensive collateral circulation. This 
can explain the relatively high rate of revascularization 
or neovascularization after the UAE in the treatment 
of uterine myoma and adenomyosis and thus leads to 
treatment failure or recurrent bleeding. There are a few 
documented cases in which repetitive endovascular 
embolization has successfully treated uterine AVM 
(1,15), but surgical methods should be considered in the 

Figure 5. (A) Computed Tomography Angiography, (B) 3-D Reconstruction 
image. Note. It illustrates the remission of the arteriovenous malformation 
at 5-month follow-up.

BA patient whose endovascular treatment is deemed to be 
contraindicated or highly risky after thorough evaluation 
(1,4,11,15). In this case, surgical intervention is adopted 
given the high risks of ovarian insufficiency and potential 
placental abnormalities during subsequent pregnancies 
which are associated with the UAE. A few cases are also 
reported using the laparoscopic vascular ligation (1,16,17). 
Both Hoffman et al (1) and Chen et al (16) reported 
the resection of the uterine AVM lesion combined 
with vascular ligation, which reached the successful 
management of the disease. However, the remission was 
reported (9,18) and lesion retention was considered based 
on the possibility of spontaneous AVMs remission. Lesion 
retention could shorten the surgery time, reduce blood 
loss, leave no scars on the uterus and retain the integrity of 
myometrium and endometrium which could be beneficial 
for future conception. In this case, hysterectomy was not 
considered given the patient’s profound desire to preserve 
her fertility. Then, the following surgical vascular ligation 
was adopted. All the arterial branches supplying the lesion 
were obliterated, including the left internal iliac artery, 
left ovarian artery, the arteries in the left round ligament, 
and the ascending branch of the left uterine artery. The 
AVM lesion was not excised and thus the integrity of 
myometrium and endometrium was retained to the 
greatest extent. This could enhance the patient’s possibility 
of having children in the future. 

Hysteroscopy can be used as a confirmatory imaging 
modality (19-21) and the optional management of uterine 
AVM (21). Calzolari et al (21) reported hysteroscopic 
management of uterine AVM with a 100% (11/11) success 
rate and a 54.55% (6/11) pregnancy rate post-hysteroscopy. 
However, only cases who were hemodynamically stable 
with a resolved intermenstrual bleeding episode or 
persistent mild or moderate bleeding were included in the 
report. Hysteroscopy management alone was inadequate 
to treat the disease for those patients with instable 
hemodynamics or experiencing profuse vaginal bleeding. 
In the present case, hysteroscopy after the laparoscopic 
procedure was utilized to assess the effect of supply 
vessel ligation and the impairment status of residual 
endometrium and cavity, which has great importance in the 
assessment of future fertility. Hysteroscopy demonstrated 
the successful vessel obliteration of the lesion area and left 
the residual endometrium almost unaffected. During the 
follow-up, the patients’ menstrual cycles were regular and 
of moderate volume, and medication was stopped after 
post-procedure.

The researchers failed to obtain the fertility data of 
the patient, which is considered as the limitation of the 
study. The patient in the present case had no intention 
of pregnancy and used contraception methods since she 
underwent the surgery. No relevant data are available.

In conclusion, uterine AVMs are rare but could lead 
to life-threatening consequences. The current study 
demonstrated a new optional laparoscopic intervention 
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combined with the hysteroscopy of the feeding vessel 
obliteration of uterine AVMs following a failed UAE, thus 
achieving the aim of preserving fertility.
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