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Abstract. The present report describes a case of an acquired 
uterine arteriovenous fistula, which, following surgery and 
postoperative pathological analysis, was confirmed as a 
previous cornual pregnancy with placenta accreta. The patient 
was a 37‑year‑old woman (gravida 3; para 2) who had previ-
ously delivered two children via cesarean section (in 2004 
and 2010, respectively) and also had a spontaneous abortion 
(2008). She had experienced continuous menstrual bleeding 
for ~20 days and had a history of prolonged (~30 days) vaginal 
bleeding 13 months earlier. Other pregnancy‑related diseases 
were excluded following a negative serum human chorionic 
gonadotropin test, and the diagnosis was confirmed by 
Doppler ultrasonography. An emergency hysterectomy was 
subsequently performed due to the large amount of vaginal 
bleeding. Postoperative pathology confirmed the uterine arte-
riovenous malformation and demonstrated that the cause was 
a previous cornual pregnancy with placental implantation. The 
patient successfully recovered following the surgery.

Introduction

Uterine arteriovenous fistula (AVF) is generally divided into 
two types, namely congenital uterine AVF and acquired 
AVF (1,2). Congenital uterine AVF arises from original embry-
onic vascular structures due to developmental abnormalities 
or cessation, and often involves multiple vessel traffic and 
other nearby organs. Acquired AVF can be caused by major 
trauma (including surgery, childbirth, all types of abortion and 

curettage), infection and tumors, particularly trophoblastic 
tumors, and is frequently a single arteriovenous communica-
tion not involving the surrounding tissue (3-5). Trophoblastic 
tumors have an affinity for vasculature, and readily erodable 
blood vessels; chemotherapy may damage the blood vessel 
walls, causing the formation of arterial and venous traffic 
branches or uterine arteriovenous fistula formation (2,6). The 
disease incidence of uterine AVF is a very low, and accurate 
statistics are lacking. The treatment methods include uterine 
artery embolization and uterine surgery. When conducting an 
interventional radiology consultation, angiographic uterine 
artery embolization is recommended as the first choice 
for preserving the fertility of young patients with uterine 
AVFs (7,8).

The present case report describes a patient with an 
acquired uterine AVF due to a previous cornual pregnancy 
with placenta accreta.

Case report

A 37‑year‑old woman (gravida  3; para  2) was admitted 
to Qilu Hospital (Jinan, China) on September 10, 2013 
because of continuous menstrual bleeding lasting ~20 days. 
She had previously delivered two children via cesarean 
section in 2004 and 2010, respectively, and experienced a 
spontaneous abortion in 2008 with dilatation and curettage. 
She reported regular menstruation cycles and no obvious 
menopausal history prior to the onset of these symptoms. 
The patient's last menstrual period began on August 20, 
2013; it was regular and lasted 5 days. Her symptoms were 
sometimes exacerbated by dizzinesss and fatigue, although 
she denied abdominal pain. Color Doppler ultrasonography 
(Philips iU22; Philips Medical Systems, Inc., Bothell, WA, 
USA), was performed, which exhibited heterogeneity at 
the left uterine cornu that was considered to be an AVF 
(Fig. 1). Subsequently, a serum human chorionic gonado-
tropin (hCG) test was completed, the results of which 
confirmed that the patient was not pregnant (hCG concen-
tration, <0.60 IU/l). The patient was immediately treated 
with two units of packed red blood cells for anemia (hemo-
globin concentration, 65 g/l; normal adult blood reference 
standard, 110-160  g/l). Following blood transfusion the 
symptoms of vaginal bleeding were reduced. The patient 
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was then admitted to the gynecological ward of the hospital 
due to the diagnosis of uterine AVF, and a hysterectomy 
was planned as the patient expressed no desire to preserve 
her fertility. 

On the morning of September 12, the patient experienced 
extensive vaginal blood loss (~400 ml) and presented with 
the clinical symptoms of mentality indifference and poor 
vital signs (blood pressure,  80/50  mmHg; oxygen satura-
tion, 95%). The patient was prepared for emergency surgery 
while recovering from shock. A 500-ml dose of hydroxyethyl 
starch (Shandong Weigao Group, Weihai, China) was admin-
istered for rapid rehydration therapy. Intraoperative findings 
demonstrated that the anterior uterus was slightly larger than 

normal, and the left uterine horn was convex, with dimen-
sions of 4x3x3 cm, purplish blue in color, with expansive and 
tortuous vessels to the broad ligament, whereas the bilateral 
ovarian and fallopian tubes were normal. As the patient was 
in a state of shock and hemoglobin concentration and blood 
gas analysis could not be detected, 4 units of packed red blood 
cells and 400 ml plasma were transfused during the surgery. 
The uterus was excised was sectioned, which demonstrated 
a protruding cavity with old blood in the left uterine horn, 
whereas the endometrium of the uterus and the cervical canal 
were normal (Fig. 2). Analysis of the intraoperative sections 
demonstrated an expansive cystic cavity, sphacelus, blood clots 
and the subsidiary uterine AVF. 

Figure 1. Color Doppler ultrasonography of a longitudinal section of the patient's uterus. The vessels of the left uterine tube were twisted (width, 0.5‑0.6 cm) 
and were partially connected with the left uterine horn, as detected by the blood imaging. 

Figure 2. Postoperative uterine specimen. An obvious cystic cavity was detected in the left uterine tube which was protruding and connected with the uterine 
cavity via a blood clot with necrotizing tissues inside. 
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Postoperatively, sections were paraffin‑embedded and 
subsequent analysis demonstrated fibrosis of the placental villi 
with placenta accreta and a small amount of cartilage compo-
nents, which were considered to be residual fetal components, 
were found in the uterine muscle layer during the proliferative 
phase of the endometrium (Fig. 3). There were no intraop-
erative or postoperative complications. The patient recovered 
well, her symptoms were cured 6 days after surgery and she 
was no longer in discomfort 1 month post‑ surgery.

Further details about the patient's history prior to the 
surgery were disclosed following the surgery. Two years 
previously, the patient underwent bilateral tubal surgery with 
an adhesive agent; however, the left fallopian tube remained 
obstructed. Following this, the patient did not take any 
contraceptive medication. However, 13 months ago the patient 
experienced irregular vaginal bleeding for ~30 days without 
previously delayed menstruation or expulsion of tissue in 
vaginal blood. Over the next 6 months the patient experienced 
amenorrhea without an early pregnancy response. Following 
4 months of amenorrhea, she accepted medroxyprogesterone 
(12 mg once daily for 7 days) to adjust her menstrual cycle 
as her pregnancy test was negative. Color Doppler ultraso-
nography was performed, which ruled out the possibility of 
pregnancy. Two months later her menstruation recovered and 
the patient experienced regular menstrual cycles for 7 months 
until the disease symptoms presented.

Discussion

To the best of our knowledge, the present case report is the first 
to describe a patient with an acquired uterine AVF due to a 
previous cornual pregnancy with placenta accreta. AVF, which 
is also known as arteriovenous malformation (AVM), refers 
to an abnormal passage between the uterine artery and vein, 
which results in artery blood flowing directly into a vein (9). 
Congenital AVFs, which are extremely rare, are caused by 
dysplasia of the embryonic vascular structures and are often 

complicated with pelvic vascular malformation. Acquired 
AVFs often result in trauma to the uterus, due to dilation 
and curettage, infection, gestational trophoblastic disease or 
endometrial carcinoma  (1). The predominant pathological 
changes include multiple small arteriovenous fistula between 
the traumatized arterial branches and muscular venous (10). 
Notably, the development of acquired AVF is slower, therefore 
the symptoms appear a long time after the uterine curettage 
or cesarean section occurred. The most common symptoms of 
AVF are abnormal and heavy vaginal bleeding, which mani-
fests as hypermenorrhea or metrorraghia induced by blood 
vessel malformation exposure and rupture, dyspareunia and 
pelvic pain (3). The present patient should be considered as an 
acquired arteriovenous fistula as, although she had a history of 
cesarean section (n=2) and curettage (n‑1), the uterus arteriove-
nous fistula remains away from the uterine scar and was in the 
left uterine horn (Fig. 3). It seems that has nothing to do with it. 
Yet the patient had undergone a failed tubal blockage surgery, 
which may be the cause of the abnormal cornual pregnancy 
with placenta accreta and subsequent incomplete abortion, of 
which the patient was unaware; thus, the AVF was formed. 
Kim et al (11) have previously reported the case of 20‑week 
pregnancy uterine arteriovenous fistula with placenta accreta. 
Furthermore, Corusic et al (6) have previously described a 
patient with uterine arteriovenous fistula caused by residual 
placenta following choriocarcinoma. These cases are similar 
to the present case, in that they were not diagnosed early.

Doppler ultrasonography is the most commonly used 
method used to diagnose AVF, due to its convenience and 
efficiency (7). The ultrasound images captured of the present 
patient (Fig. 1) demonstrated the typical characteristics of 
uterine arteriovenous fistula: Oval or irregular no echo area 
with flowing punctiform and low or weak echo; and in the 
honeycomb anechoic area, saccate mixed solid and tubulose 
interpenetration, with a multidirectional flow and apparent 
reverse flow due to aliasing. Color Doppler flow imaging 
(CDFI) displays the signal of blood flow as a colorful mosaic, 

Figure 3. Paraffin‑embedded sections were analyzed, which demonstrated fibrosis of the placental villi and a small amount of cartilage components, which 
were considered to be residual fetal components, in the myometrium (scale bar, 50 µm; magnification, x200; hematoxylin and eosin staining). 
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as the red and blue are mixed as color aliasing in lesions. In 
CDFI analysis, AVF appears as an intensely vascular tangle 
that exhibits a flow with high velocity and low resistance. 
However, there are limitations to the use of ultrasound in 
these circumstances as it is difficult to distinguish AVF from 
other diseases that are associated with pregnancy, including 
incomplete abortion and trophoblastic diseases, particularly 
in intrauterine embryo residues, residues and the myome-
trium, which can also exhibit rich blood flow signals (2,12‑14). 
Therefore, in the present case, experienced ultrasound clini-
cians cross‑referenced the CDFI findings with the patient's 
blood β‑hCG, which were determined to be negative after 
testing 2 times, and she was diagnosed with uterine arteriove-
nous fistula. Although further pelvic angiography is the gold 
standard for the diagnosis of AVF, it was not necessary in the 
present case. Postoperative pathology confirmed the uterine 
AVM and simultaneously demonstrated that the cause was a 
previous cornual pregnancy with placental implantation.

Although uterine arteriovenous fistula remain rare, they 
can cause irregular or heavy vaginal bleeding which may 
endanger the patient's life (1,14). Clinically, when patients 
present with unexplained recurrent vaginal bleeding, curet-
tage should not be immediately performed (14); treatment 
should be planned according to the patients' symptoms, 
arteriovenous fistula location and whether they wish to 
preserve fertility. Selective arterial embolization is the most 
commonly used method of clinically conservative treatment, 
which is repeatable and has a success rate of ~90% (4,8,15). 
In addition, laparoscopic surgery has shown its superiority. 
Corusic et al (6) reported a case of an acquired large AVM due 
to choriocarcinoma that was successfully treated with laparo-
scopic surgery by removing the AVM, laparoscopic bipolar 
coagulation of the uterine vessels and ligation of the uterine 
artery. Furthermore, Levy‑Zaubermann et al (5) reported a 
case of AVF in which the patient underwent ligation of the 
internal iliac artery via laparoscopic surgery. However, when 
patients exhibit embolization failure, repeated hemorrhage, 
are difficult to follow‑up and demonstrate no fertility wishes, 
hysterectomy is an effective treatment. In the present case, the 
patient consented to hysterectomy and the surgery was timely 
and successful.

Although there are various reports on uterine arteriove-
nous fistula cases (1,3,9-11), to the best of our knowledge, the 
present study is the first to report a case of uterine arteriove-
nous fistula due to an old cornual pregnancy with placenta 
accreta which was accompanied by a history of tubal surgery, 
sustained normal menstruation prior to onset and negative 

β‑hCG. Therefore, we recommend that detailed a patient case 
history is taken in order to achieve a more accurate clinical 
diagnosis and effective treatment.
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