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1. Abstract 
Arteriovenous malformations (AVM) of mandibula are rare abnor-
mal congenital vascular condition that can result in serious com-
plications. Although, various treatment options have been advo-
cated in the literature, there seems to be no complete consensus 
on a suitable treatment option in these cases. Here, we describe 
a case of mandibular AVM, who has presented with massive oral 
bleeding, treated successfully by embolization of the bilateral ex-
ternal carotid arteries and the left superior thyroid artery. During 
the procedure, the patient developed symptoms of acute ischemic 
stroke that was diagnosed and managed during the same session by 
endovascular techniques.

2. Introduction
Mandibular arteriovenous malformations (AVMs) are very rare 
congenital vascular anomalies. The incidence of vascular anom-
alies accounting about 1% of all vascular lesions, and only 5% of 
them occur in the mandibula [1]. The major symptoms are massive 
bleeding after tooth extraction or recurrent spontaneous bleedings 
[2]. While treatment is unneeded for small and asymptomatic man-
dibular AVMs, the symptomatic AVMs should be treated with sur-
gery, embolization, or both [3]. We present a case with recurrent 

spontaneous bleedings due to a large mandibular AVM refractory 
to surgical ligation of left proximal external carotid artery four 
years ago.

3. Case Presentation 
A 27-year-old male dentist who has a huge mandibular AVM for 
the last five years. During this period, the patient had his first 
bleeding four years ago that was managed by the left external 
carotid artery ligation. After that, he had a CT angiography that 
showed a huge left mandibular AVM. The patient was advised to 
totally control the AVM by endovascular intervention, yet he did 
not seek advanced management for his case. This time, the pa-
tient has presented to the emergency room of Al-Shifa Hospital 
(Gaza, Palestine) due to a sudden massive mouth bleeding. He was 
controlling the bleeding by clinching his mouth. Upon arrival, the 
patient was hemodynamically unstable, the blood pressure was 
85/40 mmHg and heart rate of 120 beat per minute. Subsequent-
ly, two large-pore IV cannulas were inserted and blood samples 
was drawn. Hemoglobin level was measured at 7,2 g/dL and blood 
transfusion was given (6 Units of RBC), creatinine level:1.7, IV 
fluids was started. As a result, maxillofacial and vascular surgeons 
were called to control the bleeding and they preferred the urgent 
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head and neck Angiography CT and endovascular management.

Urgent CT angiography confirmed the presence of a large AVM fed 
by a branch of the right and left external carotid arteries branches 
and left thyroid artery (Figure 1)

The patient Urgently patient transferred to endovascular catheter-
ization unit. After insertion 6 French femoral sheath in the right 
femoral artery access, the left common carotid artery was engaged 
by Right Judkin’s catheter. Then, selective cannlation of the left 
external carotid artery was done followed first selective angiogra-
phy of the left external carotid angiography suggested huge AVM 
in left mandibular was seen (Figure 2a). Due to previous ligation 
and multiple branches and large nidus, micro-catheter could not 
be selectively placed in the nidus. (Figure 2b). So, the left maxil-
lary artery branches were embolized by multiple coils (figure 2c). 
and the origin of the left external carotid artery was occluded us-

ing Patent Ductus Arteriosus (PDA) (4/6 mm amplatzer) device 
(Figure 2d). Then bleeding still continue and embolization insuffi-
cient. So that Right carotid artery angiography was done and sug-
gested that the AVM in the left mandibula was also fed from the 
right facial artery. As a result, the right external carotid artery was 
occluded using PDA (6/4mm amplatzer) device (Figure 2f,2g). 
Control Brain CT angiography in the next day suggested totally 
occluded in bilateral external carotid arteries (Figure 3). During 
the procedure, the bleeding did not stop, and it was controlled by 
the assistance of the patient by clinching his mouth, and pRBCs 
transfusion was continuous along the procedure and a total of six 
units were transfused. Additionally, the patient developed right 
side hemiplegia and he was diagnosed with acute ischemic stroke; 
thus, mechanical thrombectomy in the same session was done to 
remove small thrombus from left middle cerebral artery and com-
plete reversal of symptoms was noted.
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Figure 1: CT of head and neck: huge left mandibula AVM with multiple collateral from left and right external carotid arteries branches and left thyroid 
artery.

Figure 2a: AVM in left mandibular                                              Figure 2b: previous ligation in external carotid artery
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Figure 2c: multiple coils in left   External carotid artery branche  Figure 2d: PDA device in ostial left External carotid artery

Figure 2e: left superior thyroid artery collateral to left mandibular artery and successful coil embolization 

Figure 2f: Selective right carotid angiography suggested collateral from 
right mandibular artery to left mandibular artery.

Figure 2g: PDA device in deployed at ostial Right External carotid artery.
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Figure 3: Control Brain CT angiography: totally occluded in bilateral external carotid arteries.

4. Discussion
To the best of our knowledge this is the first case in literature that 
was treated successfully using PDA device to control life treating 
bleeding from the mouth due to left mandible AVM by occlusion 
of bilateral external carotid arteries and coil embolization for the 
left superior thyroid artery after previous ligation of the proximal 
left external carotid artery. On the other hand, the procedure was 
complicated by acute ischemic stroke that was managed by throm-
bus aspiration from the left middle cerebral artery. AVMs are the 
most common high-flow lesions, frequently identified in the limbs, 
head and neck. However, lesions of the oral and maxillofacial re-
gions are very rare. AVMs have been reported in the maxilla, but 
at half the frequency of AVMs in the mandible. AVMs of the man-
dibula are relatively rare, with fewer than 200 cases reported in 
the literature [4]. Mandible is much denser and thicker than that 
the maxilla, so blood pressure in the varix of mandible is higher. 
So that, there is a difficulty in controlling emergency bleeding in 
the AVM of the mandible by local pressure only [5]. If the AV 
shunts exists, embolic material could pass through the internal 
jugular vein, resulting in pulmonary embolism [6-10]. As a result, 
embolization using coils or vascular plug accompanied with endo-
vascular embolization is more effective. In our case we used the 
embolization material, coils and PDA device, and we did not use 
alcohol particles that have a risk of passing through the internal 
jugular vein leading to pulmonary embolism. Despite that during 
embolization of left external carotid artery left sided hemiplegia 
was happened and treated urgently by aspiration of thrombus from 
left middle cerebral artery. Wu et al. [11] show that proximal liga-
tion in 9 (~30%) of 29 patients treated for AVM of the auricle but 
that the condition was exacerbated in all patients with 8 requiring 
auricular resection and 1 requiring additional treatment. They ex-

cluded proximal ligation from treatment options for AVM, because 
it makes subsequent trans-catheter treatments difficult and failure.

Slaba et al [12]. evaluated 25 patients with AVM of the tongue and 
reported that 3 (25%) of the 12 symptomatic patients who under-
went ipsilateral external carotid artery ligation at another facility 
showed marked development of collateral network. In addition, 
Yamamoto et al. [13] reported a case in which TAE was performed  
for AVM of the mandible via the maxillary artery, facial artery, 
lingual artery, and ocular artery but was not effective due to the 
development of collateral network from the internal carotid artery 
and vertebral artery Although surgery alone is not recommended, a 
combination of surgery with endovascular embolization (including 
sclerotherapy) can be recommended depending on the case.

5. Conclusion
Endovascular treatment by embolization is performed using var-
ious approaches and embolic agents selected depending on the 
facility and the patient’s characteristics. There are a wide variety 
of surgical treatment options, yet proximal surgical ligation alone 
is not effective to treat AVM.  Therefore, we see that the treat-
ment may be performed by combining many options of surgery 
and interventions.  AVM of the mandible should be treated at main 
hospitals where multidisciplinary treatment can be performed by 
experienced physicians.
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