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Abstract 

Introduction  Uterine arteriovenous malformation or uterine artery pseudoaneurysm after the treatment of cesarean 
scar ectopic pregnancy is a scarce entity, leading to potentially life-threatening conditions due to the massive bleed-
ing. The management remains significantly crucial. Herein, we report an uncommon case with surgical management 
of such a rare condition at our center.

Presentation case  A 31-year-old Vietnamese female patient (gravida 2, para 1) was hospitalized for cesarean scar 
pregnancy. The uterine aspiration was well performed. However, the woman was readmitted for an abnormally persis-
tent hypervascularity at the site of cesarean scar ectopic pregnancy under repeated ultrasound scans. After coun-
seling, arteriovenous malformation was suspected more, whereas uterine pseudoaneurysm was incompletely ruled 
out. Initially, gonadotropin-releasing hormone agonist was administered, with two doses of 37.5 mg. Later, the patient 
underwent laparoscopic intervention to suture the vascular proliferation mass to prevent spontaneous rupture. The 
surgery was achieved successfully. One more dose of gonadotropin-releasing hormone agonist was added. The 
ultrasound detected no existing lesion compared with previous ultrasonic imaging and serum beta-human chorionic 
gonadotropin declined to a negative value. The patient was monitored in 1 month uneventfully. 

Conclusion  A high index of suspicion of uterine arteriovenous malformation or uterine artery pseudoaneurysm 
should be raised after uterine curettage of cesarean scar ectopic pregnancy. Ultrasound scan is still a pivotal first-line 
tool in assessing this abnormality. Laparoscopic surgery with compressing suture of the enhanced myometrial vascu-
larity/arteriovenous malformation combined with administration of gonadotropin-releasing hormone agonist may be 
applied. This surgical approach has not been reported before, which makes our case report unique. Further cases are 
required for this rare entity so as to ensure patient safety.
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Key Points 

–	 A suspicion of  uterine arteriovenous malformation or  uterine artery pseudoaneurysm could be present 
as an unexpected complication after uterine curettage of cesarean scar ectopic pregnancy.

–	 Ultrasound scan remains an initial tool in assessing the enhanced myometrial vascularity.
–	 Laparoscopic surgery with compressing suture of the arteriovenous malformation combined with administra-

tion of gonadotropin-releasing hormone agonists may be considered in treatment.

Keywords  Arteriovenous malformation, β-hCG, Cesarean ectopic pregnancy, Massive bleeding, Laparoscopy, 
Pseudoaneurysm, GnRH-a, Ultrasound, Uterine curettage, Vietnam

Introduction
Cesarean scar ectopic pregnancy (CSEP) is defined as full 
or partial implantation of the gestational sac in the scar of 
a previous cesarean section [1]. Classically, the classifica-
tion of CSEP depending on the location of the gestational 
sac consists of type 1 (on the scar)  and type 2 (in the 
niche) [2]. The incidence of CSEP has been estimated to 
range from 1/1800–1/2500 of all previous hysterotomies 
[3]. The risks of CSEP are active bleeding, miscarriage, 
rupture, abnormally invasive adhesion of the placenta, 
and hysterectomy [4–7].

Nevertheless, arteriovenous malformation (AVM) or 
uterine artery pseudoaneurysm (UAP) is an extreme 
rarity. AVM is a pathologic phenomenon described as a 
faulty “short circuit” or bypassing capillary network of 
the bloodstream between an organ’s arterial and venous 
supply [8]. It could develop elsewhere in the body, such as 
the brain [9]. Uterine AVM is a rare entity in gynecology, 
with fewer than 100 cases reported in the literature since 
Dubreuil and Loubat reported the first case of AVM in 
1926 [10].

Ultrasound (US) demonstrates turbulent arterial flow 
with a to-and-fro or Yin-and-Yang pattern that results 
from blood flow into the pseudoaneurysm. Histologi-
cally, UAPs often consist of only one layer of loose con-
nective tissue, distinguishing them from true aneurysms 
consisting of a complete three-layered wall. Extralumi-
nal turbulent blood flow can lead to enlargement of the 
UAP, making it susceptible to rupture and subsequent 
bleeding. Two types of UAPs have been reported: one 
that communicates with the uterine cavity and causes 
genital bleeding and one that has no communication and 
results in hematoma formation outside the uterus [11]. 
The underlying mechanism is still unclear. These vascu-
lar abnormalities occur after various traumatic obstetric 
or gynecological procedures, but also occur secondary to 
non-traumatic etiologies [11–13].

Uterine AVM may be congenital or acquired. However, 
this condition could be rarely detected following surgi-
cal intervention on the uterus such as cesarean section, 

uterine dilation, and curettage [8]. The AVM as a con-
sequence of CSEP has been documented recently due 
to the increasing rate of cesarean delivery and advances 
in imaging modalities [14, 15]. According to I. E. Timor-
Tritsch, a retained product of conception (RPOC) may be 
associated with enhanced myometrial vascularity [16].

Uterine AVM especially could be mimicked with pseu-
doaneurysm, gestational trophoblastic disease (GTD), 
uterine pseudoaneurysms, hemangiomas, varicosi-
ties, and malignancies of the uterus such as sarcomas 

Fig. 1  Sagittal view of the uterus via transvaginal ultrasound 
shows numerous hypoechoic regions at the previous cesarean 
section site, extending to a fundal uterine cavity (A). Using color 
Doppler transvaginal ultrasound, cesarean scar ectopic pregnancy 
was diagnosed, but partial molar pregnancy could not be excluded 
because of a hypervascular mass (B)
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[17]. The clinical presentation is associated with severe 
hemorrhage if the management is delayed. Imaging 
modalities could be made by ultrasonography, magnetic 
resonance imaging (MRI), computed tomography angi-
ography (CTA), and digital subtraction angiography 
(DSA) [13, 17]. Ultrasound scan plays an important role 
as the primary imaging tool in detecting the abnormal 
vascular proliferations [18]. On color Doppler, tortuous 
vascular structures with multidirectional shunt flow, low 
resistance index, and high velocity are highly suggestive 
of arteriovenous malformation [19].

Accordingly, the multimodal treatment for enhanced 
myometrial vascularity should be individualized depend-
ing on the patient’s desire for future fertility and their 
hemodynamic stability [16]. Previously, expectant man-
agement and medical treatment could be encountered. 
During postpartum, several UAP cases may resolve spon-
taneously, without further surgical intervention [20]. 
Progestins and gonadotropin-releasing hormone agonists 
(GnRH-a) have been the most studied medical thera-
pies and were efficacious with low complication rates 
[21]. Uterine artery embolization (UAE) has been widely 
reported for conservative management, but its cost 
remains high in low-resource settings [22, 23]. Moreo-
ver, UAE has been associated with infertility, premature 
ovarian failure, and uterine synechia [21]. Ultimately, 
fertility-sparing surgery could be an alternative option to 
hysterectomy in selected patients [24].

In this article, we shed light on a rare case of suspected 
uterine AVM as the consequence of CSEP at our tertiary 
referral hospital. The patient underwent laparoscopy with 
compressing suture of the AVM mass with a successful 
outcome. To our best knowledge, a similar case with this 
surgical approach has not been reported previously. In 
addition, we conducted a literature review to enhance the 
comprehension concerning this rare entity.

Presentation case
A Vietnamese female patient aged 31 years with gravida 2 
and para 1 was hospitalized due to suspected pregnancy. 
The patient had one cesarean delivery without a psycho-
social history. She denied consuming alcohol, tobacco, 
or cannabis. The history of her family was unremarkable. 
Her vital signs were stable. She complained of a delayed 
menstrual period and slight vaginal bleeding without 
abdominal pain. On gynecologic examination, her uter-
ine size corresponded to the gestation of 7  weeks. On 
per speculum examination, the cervix was completely 
normal. A beta-human chorionic gonadotropin (β-hCG) 
level of 58,644  mUI/mL confirmed pregnancy. Ultra-
sound scan detected an empty uterine cavity and an 
irregular gestational sac without an embryo located near 
the previous cesarean scar site about 20 mm. However, 
the CSEP diagnosis was carefully differentiated with par-
tial hydatiform mole due to vascular proliferation visable 
upon Doppler ultrasound (Fig. 1A, B). The patient under-
went a uterine aspiration under ultrasound guidance in 

Fig. 2  Hematoxylin and eosin stain showing the trophoblastic tissue corresponding to gestational structure (×10 A, ×40 B)
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the operating room. After procedure, 70 g of products of 
conception were sent for histopathological examination 
(Fig. 2A, B). The total blood loss was 20 mL. Her β-hCG 
level declined to 32,240 mUI/mL after 24 hours.

The patient was monitored on ultrasound every 2 
weeks with an abnormal hypervascularity (Fig.  3A–D). 
Initially, the woman received also two doses of gonado-
tropin-releasing hormone agonists (GnRH-a). A total of 3 

Fig. 3  An anechoic complex cystic structure containing multiple tubular serpentine cystic spaces in the lower anterior wall of the uterus close 
to the site of the previous cesarean scar of the lower uterine segment (white arrow). Hypervascular mass located at the cesarean section site, 
presumably representative of cesarean scar pregnancy. The endometrial lining was thin with no signs of intrauterine or extrauterine gestation 
(A–C). Color Doppler ultrasound sagittal view of the uterus shows tortuous structure with mixed arteriovenous flow, color aliasing, and flow reversal 
as well as an increased peak systolic velocity of 40.92 cm/second, and a low resistive index of 0.27, indicating possible arteriovenous malformation 
(white circle) (D) 
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months later, the patient was readmitted due to an abnor-
mally proliferative vascular structure at the previous 
CSEP site. She was asymptomatic and hemodynamically 
stable, except for a small amount of brown discharge. Her 
β-hCG level was measured at 14.59 mUI/mL. Serum lab-
oratory tests were completely normal. However, the mass 
progressed rapidly. Ultrasound scan revealed a hypervas-
cular mass measuring of 33 × 16 × 29 mm with the high-
est peak systolic velocity (PSV) in the center of the “lake” 
of 41.4 cm/second and a resistance index (RI) of 1.0 
(Fig. 4A, B). The residual myometrial thickness at the pre-
vious cesarean site was thin. Arteriovenous malformation 
was suspected, differentiating from pseudoaneurysm.

After consultation, the patient underwent lapa-
roscopy with ultrasound guidance with compressing 
suture of the aneurysm. Upon laparoscopy, a slightly 
blue–purple mass measuring 5 × 5 cm in size was found 
at the left side of the uterine isthmus (Fig.  5A–D and 
Supplemental Video 1). A compressing suture of the 
abnormal mass and bilateral uterine artery ligation was 
carefully performed (Fig.  6A–D; Supplemental Video 
2). In addition, a hysteroscopy was performed, assur-
ing an empty uterine cavity (Supplemental Video 3). 
The ultrasound immediately confirmed the loss of the 
abnormally proliferative vascular structure after surgi-
cal intervention at the end of the laparoscopic proce-
dure in operating room (Fig.  7A, B). The total blood 
loss was 200  mL, and no severe bleeding was noted. 
After surgery, the patient received one more dose of 
GnRH-a administration. Additionally, broad-spectrum 
antibiotic therapy was given to prevent the postopera-
tive infection. Her menstruation resumed 1 month after 
surgery. After surgical intervention, the patient was 

monitored without complication during the 8-month 
post-surgery follow-up visit. The menstruation was reg-
ular. Neither abnormal vaginal bleeding nor abdominal 
pain was noted. The ultrasound control confirmed the 
complete disappearance of the AVM. To ensure men-
tal well-being and physical health, pregnancy had not 
yet been planned 1 year after the intervention. A sub-
sequent pregnancy would be still monitored in the next 
years. The patient and her family were deeply grateful 
to the team for treating her challenging case.

Discussion
In the present case, the diagnosis of CSEP was clearly 
identified by the criteria on ultrasound and confirmed 
by histopathological examination. The hydatiform molar 
pregnancy was completely excluded. Moreover, after 
uterine aspiration, the β-hCG concentration declined 
rapidly. The management with ultrasound-guided uter-
ine aspiration was appropriate. This approach was rec-
ommended by the Society for Maternal–Fetal Medicine 
(SMFM) [25]. The surgical procedure was completed 
unremarkably. However, on ultrasonic monitoring, the 
patient had a suspected uterine hypervascularity dur-
ing 2 months. The dilemma diagnosis was usually made 
between uterine pseudoaneurysm and arteriovenous 
malformation on the basis of predisposing risk factors of 
CSEP.

Clinically, abnormal vaginal bleeding and abdominal 
pain could be present among cases with enhanced myo-
metrial vascularity. Vaginal bleeding is the most common 
symptom of uterine AVM, varying from light spotting to 
heavy hemorrhage (Table 2). Rarely, a pulsatile mass may 
be palpable during digital examination [11]. Uterine arte-
riovenous malformations (AVM) are vascular disorders 
characterized by complex high-flow tangles of abnormal 
vessels connecting arteries and veins with bypassing cap-
illaries. Most AVMs are acquired. The term “enhanced 
myometrial vascularity” (EMV) describes any condition 
in which any uterine pathology may lead to increased 
myometrial vascularity regardless of the absence or pres-
ence of residual tissue of gestation [26]. During the post-
partum period, AVMs should also be differentiated from 
subinvolution of the placental bed, and postpartum uter-
ine pseudoaneurysms. Subinvolution of the placental bed 
presents as hypervascular lesions that do not have fistu-
lous connections between arteries and veins. Recently, a 
rare case of AVM after a full-term vaginal delivery with 
massive blood loss of 1000  mL has been documented 
[27]. In contrast to AVM, pseudoaneurysm is a saccular 
dilatation of the uterine artery, without communication 
with the venous system [17]. The severity of the pseudoa-
neurysm depends on the fragility of its wall. Gray-scale 
ultrasound is mostly nonspecific, detecting an anechoic 

Fig. 4  Gray-scale ultrasound image (black and white) reveals 
irregular, inhomogeneous, hypoechogenic, tortuous structures 
within the myometrium (white arrow) (A). Dilated vessels 
with a corkscrew appearance, resembling varicose veins 
with interconnecting fistula. A tortuous network of dilated vascular 
channels with turbulent flow was observed (B)
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mass within the uterine myometrium. Doppler ultra-
sound imaging showed swirling blood flow [11]. Never-
theless, the occurrence of this structured abnormality 
remains not well known.

Histopathologically, AVMs may be classified as cirsoid 
or cavernous depending on the number and diameter of 
the intralesional vessels [17]. Histopathological exami-
nation as the hallmark criterion could identify the AVM 
by showing numerous large ectatic vessels within the 

myometrium [28]. Conversely, different from the congen-
ital form, acquired uterine AVMs are more common and 
are characterized by abnormal communication between 
uterine arteries and the myometrial venous plexus, deep 
within the myometrium and endometrium [17]. Cirsoid 
AVMs have multiple, dilated vessels with a corkscrew 
appearance, resembling varicose veins with interconnect-
ing fistula. The cavernous type includes a single arterial 
vessel feeding many small connecting fistulas [17].

Fig. 5  Upon laparoscopy, an abnormally protruding bluish mass measuring about 5 × 5 cm was observed macroscopically at the left uterine ithmus 
(white circle) (A–C). A color Doppler ultrasound was added to determine the location of the arteriovenous malformation mass (D)
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In our case, acquired AVM following uterine aspira-
tion and the cirsoid form was suspected, following the 
diagnostic flowchart of Giurazza et al. [13]. Overall, 
two-dimensional color Doppler ultrasonography can-
not reveal the precise vascular structure of the offending 
vessel from which the pseudoaneurysm has developed 
so as to determine the management [11], whereas a 
three-dimensional color Doppler angiogram reveals the 
configuration of the enhanced myometrial vascularity/
arteriovenous malformation and its main feeding and 
draining vessel [8]. On spectral Doppler ultrasound, 
multiple vessel patterns should be differentiated from 

endometrial cancer and other gestational trophoblastic 
diseases [29, 30]. According to several studies, accurate 
imaging assessment for AVM was an angiogram [17, 18].

According to Hoang et al., ultrasound is used for the 
initial estimation of uterine AVM. Ultrasound reveals 
intense vascularity with the chaotic and omnidirectional 
flow. Lesions have high peak velocity and low resistance 
flow on spectral Doppler. Computed tomography (CT) 
and MRI are noninvasive methods that provide valuable 
compatibility with digital subtraction angiography (DSA) 
to support the diagnosis and treatment of uterine AVM. 
CT concisely shows multiple dilated feeding arteries, 

Fig. 6  The surgical intervention with compressing suture and bilateral uterine artery ligation was made meticulously. The protruding mass (white 
circle) completely disappeared after the procedure (A–C). Turbulent flow was absent on the Doppler ultrasound (D)
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enlarged draining veins, and central nidus. Meanwhile, 
MRI findings comprise a bulky uterus, vague mass, and 
focal or diffuse disruption of the junctional zone. The 
presence of lesions of multiple circuitous and serpiginous 
flow related signal voids in the myometrium and para-
metrium. DSA reveals immediate opacification, filling of 
many enlarged veins from a nidus fed by bilateral hyper-
trophic uterine arteries [31]. Nevertheless, due to the 
limitation of low-resource settings and the risk of rup-
tured mass, the angiography was initially ignored in the 
present case. In terms of MRI, a prominent lesion with 
multiple serpentine-like pathways suggestive of aberrant 
vessels in the wall of the uterine body was reported [27].

Both uterine AVM and uterine artery pseudoaneu-
rysms required a timely, accurate diagnosis and a proper 
treatment for better prognosis. Regardless of the chosen 
management, some appropriate modalities should be 
based on the patient’s condition, the experience of the 

surgeon, and available resources [21]. The clinical deci-
sion-making in AVM patients should be based mainly on 
imaging of the features of vascular proliferation instead 
of β-hCG levels since β-hCG levels remain persistently 
low after CSP treatment, as in our case and in the previ-
ous cases (Tables 1, 2). According to Wu et al., the loca-
tion of the mass may be more predictive in prognosis 
than its size [11]. Previously, endometrial curettage can 
catastrophically worsen bleeding from this vascular mal-
formation [28]. Hysterectomy should be quickly made if 
the bleeding is torrential [32, 33]. A normal myometrium 
shows a peak systolic velocity (PSV) of 9–44 cm/second 
and resistive index (RI) of 0.6–08, whereas AVM will 
show high velocity, mean PSV (136 cm/second) and low 
resistance flow (mean RI, 0.3), along with low pulsatility 
of the arterial waveform and PSV consistent with an arte-
rial flow pattern of venous flow [10]. In line with the find-
ings of Timor-Tritsch et al., based on PSV of the AVM 
shunt, cases between 40 and 60 cm/second may be man-
aged expectantly, provided they do not continue with 
prolonged or severe bleeding. With a PSV of more than 
60–70  cm/second, however, UAE may be considered as 
the treatment of choice [8]. Accordingly, conservative 
medical management could be chosen if the mass is small 
and the PSV < 60  cm/second. If conservative manage-
ment fails or the mass is large with a PSV > 60 cm/second, 
embolization could be replaced. Hysterectomy should be 
discussed in difficult cases (Table 2).

Alternatively, an emergency endovascular interven-
tion with selective uterine artery embolization may 
be performed in recent years [10, 17, 34–40]. In the 
report of Hammad et al., embolization of the arterio-
venous malformation was performed successfully in 
three cases, and one case was managed conservatively 
on hormones. After treatment, two of them conceived 
within a year and had live births at term [18]. In the 
largest systematic review on 371 patients, Labarta et 
al. found that the global success rate after embolization 
treatment was 88.4%, presenting a low risk of adverse 
outcomes (1.8%), even in women with later pregnancy 
(77% had no complications) [41]. However, selective 
UAE may fail because of the thin and curved blood 
vessels [42]. Additionally, recurrent massive vaginal 
bleeding after UAE could be occurred [24]. In available 
resources, bilateral uterine artery embolization could 
help stop severe massive bleeding in emergent condi-
tions and prepare for delayed hysterectomy [43]. Rarely, 
Kim et al. have documented a case wherein a patient 
underwent hysteroscopic technique for AMV excision. 
The study suggested that hysteroscopy could be prior-
itized in the management of uterine AVMs in women 
of reproductive age. However, an AMV mass should be 
present in the endometrial cavity, with a small size [44].

Fig. 7  The mass reduced in size, and the vascularity disappeared 
gradually on the ultrasonic follow-up in the second week 
after surgical intervention (A) and after 1 month (B)
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In our case, in addition to the medical treatment 
using GnRH-a, the woman underwent laparoscopy for 
compressed suture of the abnormal proliferative vas-
cular mass along with bilateral uterine artery ligation. 
Laparoscopy as a minimally invasive procedure has 
been described as an alternative to laparotomy for its 
cosmetic advantage and shorter recovery time. During 
surgery, conversion to laparotomy  could be replaced 
with laparoscopy if bleeding is uncontrollable. In this 
case, AVM excision was not chosen since the mass size 
presented a worsening, high risk of severe hemorrhage. 
To obviate the recurrence of AVM, a repeated ultra-
sound should be performed, and the retained product 
of conception should be completely ruled-out [8, 45]. 
In the present case, menstruation was observed after 1 
month of surgical intervention. Due to the uncommon 
occurrence of this pathology as well as the paucity of 
data concerning our technique in literature, the long 
term effects relating to subsequent pregnancies and 
uterine integrity have not been well known. In future 
pregnancy, some complications include uterine infec-
tion, uterine ischemia, uterine necrosis, and damage to 

other organs, and abnormalities of the placenta should 
be noted [31]. Regarding the laparoscopic intervention, 
Ciebiera et al. reported that laparoscopy could close the 
feeding vessel or remove the pathological tissue in the 
management approach of uterine artery pseudoaneu-
rysm. This method solves the problem permanently and 
could be applied in other centers after a successful case 
series with long-term reproductive outcomes [46]. 

Conclusion
In summary, enhanced myometrial vascularity result-
ing in AVM or pseudoaneurysm ought to be taken into 
account after surgical intervention for CSEP. Ultrasound 
scan remains a mandatory first-line modality for follow-
up in low-resource settings. In our case, compressing 
suture with bilateral uterine artery ligation combined 
with administration of GnRH-a may be acceptable for 
this uncommon pathology. Since the technique has not 
been documented previously, further data are necessary 
for elucidating a such choice as well as evaluating the effi-
cacy, safety, and impact on future fertility.

Table 1  The characteristics of the present case following the time points of treatment

AMV, arteriovenous malformation; β-hCG, beta-human chorionic gonadotropin; CS, cesarean section; CSEP, cesarean scar ectopic pregnancy; MTX, methotrexate; 
GnRH-a, gonadotropin-releasing hormone agonist; US, ultrasound

Time points US findings β-hCG (mUI/mL) Management

First hospitalization -Irregular gestational sac measuring 19 × 12 
× 18 mm without an embryo located 
about 20 mm from the previous CS site
-Myometrial thickness at CS site of 3.1 mm
-Subchorial fluid 54 × 30 × 50 mm
-CSP classified as COS-2 and type I
-Differentiated image with trophoblastic 
disease due to vascular proliferation

58,644 After two monitoring US in 21 days,
intervention by uterine aspiration with US 
guide for suspicion of CSP was performed.

24 hours after first intervention Fluid collection in uterine cavity with-
out abnormal vascular proliferation

32,240 Additional MTX (two doses)

-After 2 months of uterine aspiration
-Outpatient treatment

Presence of abnormal vascular proliferation 54.58 Administration of GnRH-a (the first dose).

-After 2.5 months of uterine aspiration
-Outpatient treatment

Suspicion of AVM or pseudoaneurysm 
after treatment of CSP

36.99 Administration of GnRH-a (the second dose).

-After 3 months of uterine aspiration
-Second hospitalization

Rapid evolution of the abnormal prolifera-
tive mass in the uterine cavity

14.59 Surgical intervention.

After 1 month of surgical intervention No intrauterine vascularity on US  < 5.00 Follow-up.
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