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Introduction
 Uterine Arteriovenous Malformation (AVM) is a potentially 
life-threatening condition often results in catastrophic bleeding [1]. 
Its prevalence is still unknown because it is a rare vascular malfor-
mation and very few cases are reported in the literature [2]. AVM is 
an abnormal and nonfunctional fistula formation between the uterine 
arteries and veins without intervening capillaries [3]. Although the 
patients typically present with vaginal bleeding, some patients may 
supper from massive, life-threatening bleeding in some instances [4]. 
However, the treatment of choice is hysterectomy but embolization of 
the malformed arteries and veins could also be done [5]. The manage-
ment of arterio-venous malformation is multifactorial, depends upon 
the severity of the hemorrhage, while keeping in mind the fertility 
status of the patient, sometime conservative management and medical 
therapy could be preferred [6].

 This vascular malformation is an abnormal connection between 
the veins and arteries, its early and accurate diagnosis, and proper 
management is utmost important for saving the patient life [7]. How-
ever improper diagnosis can lead to the most emergent method of 
treatment, Dilatation and Curettage (D&C), which can worsen the 
underlying condition, leading to uterine profusion, hemorrhage, 
shock and death [8,9]. Various vessels could involve fistula formation 
in the uterus but usually muscular and thin-walled vessels are more 
frequently involved in the malformation in varying proportions [8]. 
Intimal fibrous thickening was commonly seen in the muscular ves-
sels, resulting from elevated intraluminal pressure leading to further 
increase in intravascular pressure [10]. The bleeding episode might be 
triggered by hormonal changes occurs in some cases just as pregnan-
cy, menstruation, estrogen and progestin therapy, etc., [11]. Uterine 
AVMs may either be present in isolation or coexist with other condi-
tions such as retained products of conception [12].

 Ultrasound with color and spectral Doppler is the initial imaging 
modality of choice for the diagnosis of AVMs [13]. In many cases, 
AVMs are diagnosed with ultrasound and confirmed with either angi-
ography or CT scan [14]. All of the imaging modalities are morpho-
logic in nature, but the advantage of ultrasound over other imaging 
modalities is that it can detect blood flow, the direction of flow and 
velocity of blood flow, it is therefore preferred to other imaging mo-
dalities in the diagnosis of such malformation involving vessels [15]. 
The diagnosis of AVM only based on grayscale ultrasound imaging 
is difficult, but Doppler imaging is imperative to its diagnosis [6]. 
Accurate diagnosis of an arteriovenous malformation is clinically im-
portant for the management of patients and rare in incidence, we got 
a case after a very long time of ultrasound practice. It is, therefore, 
we present the case for the purpose of awareness, development of 
knowledge and elucidates the importance of Doppler ultrasound in its 
diagnosis.
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Abstract

 Uterine Arteriovenous Malformation (AVM) is a potentially 
life-threatening condition. It is a rare vascular problem of the uterus 
that’s why its true prevalence is unknown. Currently, very fewer cas-
es are reported in the literature. It is an abnormal communication of 
arteries and veins without intervening capillary network, within the 
uterine wall. We report a case of a 36-year-old woman who was 
presented to our ultrasound clinic with menorrhagia. One year back 
she gave birth to a male child with normal per vaginal delivery. She 
was too pale and faint (anemic) while suffering from intermittent 
per vaginal bleeding for 26 days. We performed a transabdominal 
gynecological ultrasound with full urinary bladder according to the 
AIUM guidelines, which are routinely observed in this clinic. Informed 
consent was signed by the patient husband (legal guardian) for pub-
lishing her data. We observed prominent vessels in the right-sided 
uterine wall with the multidirectional low resistive flow on color, pow-
er and spectral Doppler. Increased vascularity was seen with the 
low resistive flow in the right and left uterine artery. Endometrium 
was examined while increasing transmit frequency to 6 MHz but 
No retained product of conception, were observed and endometri-
al-myometrial interface clearly appreciated. Previously angiography 
was used as gold standard for the diagnosis of uterine arteriovenous 
malformation but Doppler ultrasound is the current gold standard. 
The Patient attendant was contacted after one week for detail and 
confirmatory investigations. She allegedly underwent hysterectomy, 
while she already had three kids. The surgical notes sent by patient 
attendant confirmed arteriovenous malformation.

Keywords: Arterio-venous malformation; Color doppler; Mosaic 
blood flow pattern; Power doppler; Sonography; Spectral doppler; 
Uterine artery waveform.
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Case Presentation
 We examined a 36-year-old woman sent to Gilani ultrasound cen-
ter Lahore, with a chief complaint of intermittent hemorrhage for 26 
days. One year back she gave birth to her fourth child at full term 
through normal spontaneous vaginal delivery. The patient was nor-
mally recovered, involution was completed. She was breastfeeding 
her baby that’s why remained normal physiologically, amenorrhoeic. 
Twenty-six days ago, she felt per-vaginal bleeding and continued for 
long. She consulted her gynecologist for the complaint of bleeding, 
that’s why she was referred to the ultrasound clinic for searching out 
its possible cause. She has never had any history of retained products 
of conception or Dilation and Curettage (D&C). Her all three healthy 
babies were vaginally delivered of normal weight and did not have 
any miscarriages. She has had no history of any type of surgery, inter-
ventional procedure or any type of contraceptive device. On physical 
examination, she was pale and faint but a febrile and her Hemoglobin 
(Hb) level was 8.5 g/dL. Her Human Chorionic Gonadotropin (hCG) 
level was 1.5mIU/mL.

 Her gynecological transabdominal ultrasound was performed 
with a full bladder, following AIUM guidelines. The globular-shaped 
bulky uterus was observed measuring 8.0 cm × 3.4 cm × 4.7 cm and 
endometrial thickness 1.3 cm. Prominent vessels were observed on 
the right lateral wall of the uterus, originated from the anastomosis of 
the right uterine artery and ovarian artery. On grayscale ultrasound tu-
bular hypoechoic region was seen on the right-side wall of the uterus 
but increased vascularity was detected on color Doppler with mosaic 
pattern and aliasing (Figure 1). Spectral Doppler ultrasound showed a 
very low resistive flow in the malformed vessels Peak Systolic Veloc-
ity (PSV) was noted 35.6 cm/s and Resistive Index (RI) 0.49 (Figures 
2 and 3). Both the uterine arteries were observed and its flow pattern 
was low resistive, unlike nongravid uterus having high resistive flow 
pattern. It appeared that both the uterine arteries are feeding the AVM. 
Right and left Uterine arterial Peak Systolic Velocity (PSV), End Di-
astolic Velocities (EDV) and Resistive Index (RI) were 39.7 cm/s, 
10.8 cm/s, and 33.0 cm/s, 4.2 cm/s respectively (Figures 4 and 5). The 
grayscale, color, power and spectral Doppler criteria were confirma-
tory of AVM. Surgical notes of the hysterectomy confirmed arteriove-
nous malformation in the right lateral wall of the uterus.

Figure 1: Right side uterine wall AVM, color doppler imaging shows mo-
saic color pattern with aliasing.

Figure 3: Spectral waveform of the malformed vessels shows low resistive 
blood flow. There was no difference between the flow pattern of arteries 
and veins. Pulsatile flow is observed everywhere.

Figure 2: Spectral doppler waveform of the vessels involved in AVM 
shows low resistive flow. Peak systolic velocity is 35.6 cm/s, end diastolic 
velocity is 18.0 cm/s, resistive index is 0.49 and pulsatility index is 0.79.

Figure 4: Spectral waveform of the right uterine artery having relative-
ly low resistive and less pulsatile blood flow. Peak systolic velocity is 
39.7cm/s, end diastolic velocity is 10.8 cm/s, resistive index is 0.73 and 
pulsatility index is 1.60.
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Material and Methods
 We performed this study at Gilani Ultrasound Center to rule-out 
the possible cause of per vaginal bleeding. The patient was selected 
for this research study when examined with unusual findings of mul-
tiple tubular hypoechoic appearances on the right side of the uterus. 
The patient was diagnosed satisfactorily and accurately with diag-
nostic ultrasound and later on confirmed with surgery. Toshiba Xario 
with a convex transducer (frequency 3-6MHz) equipped with color, 
power and spectral Doppler was used for this examination. The pro-
cedure was explained to the patient guardian and written informed 
consent was obtained with the assurance that her personal identity 
will be kept undisclosed. We performed the procedure according to 
AIUM protocols, which are routinely observed in this department. 
We examined the uterus in the supine position with the optimally full 
bladder. Color, power, and spectral Doppler were applied, cine loops 
and images were saved in the machine. The dilated vessels with high 
flow velocity and aliasing were followed to trace its feeding vessels. 
The feeding vessels were found to be mainly from the anastomosis of 
the right uterine and ovarian artery.

Surgical notes

 AVM was seen on the right-side uterine wall with multiple feed-
ing vessels from right uterine and ovarian arteries and to some extent 
from the left uterine artery. The diagnosis was confirmed with, hyster-
ectomy performed on 9th February 2018.

Discussion
 The uterine arteriovenous malformation is a rare vascular abnor-
mality leading to per-vaginal bleeding, ranging from intermittent 
to profuse active bleeding. The patient may become unstable due 
to excessive blood loss (anemia), hypovolemic shock (hemorrhag-
ic shock) and death. It is considered one of the differential diagno-
sis of prevaginal bleeding in women of reproductive age as well as 
post-menopausal women [16]. It is reported that AVM was first time 
introduced in 1926, and after that very few cases are presented in the 
literature. But it is believed that with the introduction of new sophisti-
cated imaging modalities like high-resolution Doppler ultrasound its 

incidence could be increased [2,6]. A case of postmenopausal uter-
ine arteriovenous malformation with life-threatening uterine bleeding 
was presented by E Sato et al., [17]. Uterine arteriovenous malforma-
tion accounts for 1-2% of massive vaginal bleeding, and it can be di-
agnosed satisfactorily by Doppler ultrasound. Some axillary imaging 
modalities could be used as confirmatory, i.e., magnetic resonance 
imaging, computed tomography and pelvic angiography. A report of 
postmenopausal uterine arteriovenous malformation was presented 
with life-threatening uterine bleeding. Initially, the patient was treated 
with uterine embolization but an emergency hysterectomy was per-
formed after its failure. The hysterectomy was successful, a year after 
surgery, the patient has had no vaginal bleeding. Hysterectomy was 
considered comparatively safe and effective therapeutic measure for 
uterine arteriovenous malformations of postmenopausal women who 
suffered from with life-threatening uterine bleeding. The case which 
we presented was during fertile life, she successfully gave birth to 
four kids and one year after the delivery of her last baby she got Arte-
rio-venous malformation.

 Kim I et al., presented a case of Arteriovenous malformation of 
the uterus, a cause of massive operative bleeding [18]. Clinically, 
vaginal bleeding is the most common presentation of arteriovenous 
malformation, therapeutic dilatation and curettage may worsen the 
condition. The reported case of arteriovenous malformation causing 
serious bleeding during a hysterectomy. The patient was a 47-year-old 
multiparous woman who had a history of chronic vaginal bleeding for 
one year. Numerous anomalous blood vessels draining into the right 
and left uterine arteries were found on the anterior wall of the uterus 
and parametrium. In our case, the Doppler findings and the surgical 
report confirmed that the AVM was feed by right and left uterine ar-
teries as well as aright ovarian artery.

 M Cura et al.,; worked on arteriovenous malformations of the 
uterus he collected a lot of data on this vascular disease [5]. It was 
summarized that AVMs usually occur during the reproductive age, 
per-vaginal bleeding and recurrent pregnancy loss are the common 
presentations of this malformation. AVM may either be congenital or 
acquired, congenital AVMs are very rare and can develop due to ab-
normal embryologic differentiation of primitive vascular structures. 
Congenital AVMs may be developed due to lack of capillary plexus, 
which results in the direct conduits between arteries and veins without 
intervening capillary bed [19]. Congenital AVMs may extend beyond 
the uterine limit into the pelvis and provide blood supply to multiple 
intrauterine and extrauterine structures [20]. Acquired uterine AVMs 
are formed in response to traumatic causes of arteriovenous commu-
nication include endometrial curettage or pelvic surgery, endometrial 
instrumentation, contraceptive devices, etc., [21]. Acquired AVMs of 
the uterus may be related to endometrial cancer or gestational tropho-
blastic disease [22,23]. Some other conditions i.e., miscarriage, uter-
ine infection, myomas, endometriosis, exposure to diethylstilbestrol, 
and intrauterine instrumentation and procedures, could also cause 
AVMs [13,24]. Acquired AVM is the formation of an abnormal com-
munication between the subsidiary branches of the uterine artery and 
the myometrial venous plexus within myometrium and endometrium 
[25,26]. Sonographic imaging findings along with patient history are 
helpful in the differentiation of congenital and acquired arteriovenous 
malformation [27]. The case we presented having unclear history fa-
voring acquired arteriovenous malformation but the patient age range 
and normal gravidity and prevaginal deliveries suggesting that she 
developed acquired-form of AVM.

Figure 5: Spectral waveform of the left uterine artery having relatively 
high resistive and more pulsatile blood flow. Peak systolic velocity is 33.0 
cm/s, end diastolic velocity is 4.2 cm/s, resistive index is 0.87 and pulsa-
tility index is 2.34.
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 AVMs may be an asymptomatic mass or it can cause congestive 
heart failure if the fistula is formed between large vessels and plenty 
of blood shunts from arteries to veins without intervening capillar-
ies [28]. Endometrial curettage, a procedure commonly performed in 
patients with abnormal vaginal bleeding, aggravates the genital hem-
orrhage of a uterine AVM [22,25]. Unlike developing world, the prac-
tice of dilatation and curettage is very common in our country, but the 
said patient has had no history of recent delivery or any miscarriage, 
it is, therefore, she was sent for investigation before the procedure. 
Otherwise, in my opinion, and expertise as a medical doctor, dozens 
of patients having such histories are undergoing procedures and either 
dies or saved with the expense of uterine lose, while undergoing hys-
terectomy for the cure of post-procedural catastrophic bleeding.

 With reference to a case report published by Hashim and Nawawi; 
on the Uterine Arteriovenous Malformation [2]. They elucidate the 
use of ultrasound for the diagnosis of uterine arteriovenous malfor-
mation. They published their report on acquired AVM in a patient of 
childbearing age with secondary postpartum hemorrhage. They accu-
rately diagnosed the patient and confirmed it with Angiography. AVM 
vascular embolization was successfully performed with polyvinyl al-
cohol. The post-embolization imaging showed complete cure of the 
AVM. They encountered no complications and the hemorrhage de-
creased after the procedure. But along with AVM they found retained 
product of conception and after some days they carefully removed 
them with gentle curettage. Another study was published by Kim T 
et al., with the purpose to evaluate the clinical outcomes of bilateral 
uterine arteries embolization in the management of AVM [7]. They 
prolonged their study for 10 years due to the rareness of the disease. 
During this long period, only twenty patients were enrolled in this 
procedural study. The clinical success rate of uterine embolization 
for the management of uterine AVM was estimated as 89.5%. In our 
case report, the patient was agreed for hysterectomy, the definitive 
treatment procedure. Now embolization was required and the Doppler 
ultrasound findings were confirmed by surgical notes.

 A case of a 46-year-old female with congenital arteriovenous mal-
formation managed with hysterectomy was reported on by Bhoil R et 
al., in the polish journal of radiology [28]. She was presented with de-
pressive illness and severe vaginal bleeding smoothly increased from 
slight spotting. She was suffering from cramping abdominal pain and 
lethargy, malaise and anemia. Previously, she had a history of multi-
ple episodes of per-vaginal bleeding. She was married and once she 
became pregnant about two years back but unfortunately the preg-
nancy was spontaneously terminated at the gestational age of eight 
weeks, after that she never conceived. She had no history of any uter-
ine instrumentation, surgery or direct uterine trauma. On sonographic 
examination, multiple anechoic areas were seen in the myometrium 
mostly in the fundal region of the uterus. Colour Doppler evaluation 
of the region of interest demonstrated a mixed arteriovenous, mosaic 
type of blood flow with color aliasing. On spectral waveform, the low 
was high velocity and low resistance. The rest of the adnexal struc-
tures were appeared normal. With the help of these sonographic crite-
ria, the patient was diagnosed with arteriovenous malformation. After 
a hysterectomy, the specimen of the uterus shows multiple small ves-
sels and proliferative phase uterus. The patient whom we diagnosed 
was of acquired arteriovenous malformation, the arteries and veins 
were communicated at a very specific region of the uterus. On ultra-
sound examination, we observed similar findings but the post-mastec-
tomy microscopic examination showed that the endometrium was at  

the late secretory phase and the malformation was made in the main 
mural vessels (arteries and veins). No collateral or excessive prolifer-
ation was noted. Our patient was normally conceived and gave birth 
to four normal babies. In the study mentioned above the uterine AVM 
was diagnosed only with Doppler ultrasound and the patient was will-
ing for the hysterectomy due to her perimenopausal period. Similarly, 
we diagnosed the patient with Uterine AVM with the help of Doppler 
ultrasound and the Patient was willing for a hysterectomy because of 
the severity of the bleeding problem and secondly she had complet-
ed her family by four kids. It is, therefore, we can say that we can 
diagnose uterine AVM with the help of state of the art of ultrasound 
modality equipped with all for of Doppler.

Conclusion
 Ultrasound having color, power and spectral Doppler capability 
is the modality of choice for the accurate diagnosis of arterio-venous 
malformation. Meticulous scanning and proper history are utmost 
important for the accurate diagnosis of uterine arteriovenous malfor-
mation. MRI and angiography are the other imaging modality for the 
diagnose of uterine Arteriovenous Malformation (AVM)

Recommendation
 Ultrasound image has a limited field of view that is why such im-
ages are not reproducible, Post-examination expert-opinion on the 
same image is impossible (Operator dependent). However, to opti-
mize the machine settings, utilize the benefit of real-time sonography, 
use state of the art modality and improve the operator knowledge can 
overcome this deficiency.
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