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Abstract: Introduction: The arteriovenous malformations are uncommon in the maxillofacial region. Their 
management is complex and thus multidisciplinary approach gives the best outcomes. Endovascular techniques are 
considered the treatment of choice and are often combined with the surgical resection of the lesion. The aim of this 
work is to present the outcome achieved with endovascular embolization in the treatment of large cervicofacial 
arteriovenous malformations in a group of selected patients. Patients and methods: children with arteriovenous 
malformations of the cervicofacial region were treated by endovascular embolization and were followed up 
clinically and radiologically to evaluate the outcome and detect the complications Results: This study included 8 
patients with cervicofacial AVMs. They were 3 males and 5 females with age range from one month to 10 years. 
The presenting symptoms were cosmetic deformity in 7 cases, bleeding attacks in 5 cases, functional impairment in 
4 cases in the form of chewing problems in two patients, breathing problem in one patient, and tinnitus in another 
one. pain was present in two cases. Their AVMs had different locations in the cervicofacial region. Six cases were 
treated in multiple staged embolization sessions while two patients were treated by a single session. The 
endovascular embolization caused the complete regression of the lesion in most cases with improvement of the 
cosmetic and functional problems in all cases. Conclusion: Endovascular embolization is safe and efficient 
treatment option for the management of cervicofacial AVMs in children and should be considered as priority choice 
for treatment. 
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1. Introduction 

Vascular malformations are uncommon lesions 
in the cervicofacial region with incidence rate about 
0.3 % of live births. 90 % of patients are clinically 
diagnosed during the first months of life.(1, 2) The 
vascular malformations are classified into low-flow 
(capillary, venous or lymphatic) and high-flow 
malformations (arterial malformation and 
arteriovenous fistula)(3, 4). 

Arteriovenous malformations (AVMs) represent 
only 1.5% of all vascular anomalies. However, 50% of 
these occur in the cervicofacial region. The oral 
mucosa and lips are the most frequently affected 
areas(5). These lesions usually increase in size during 
adolescence and adulthood. Their spontaneous 
regression is very rare. Pain, tissue expansion, 
ulceration and bleeding may complicate when the 
malformation reaches a large size(6). 

The clinical presentation often related to the type 
of vascular anomaly.(7) Symptoms of cervicofacial 
AVMs vary and range from asymptomatic lesions to 
cosmetic morbidities and severe clinical 

manifestations such as pain, ulceration, life 
threatening bleeding, and neuropathy. Moreover, they 
can complicate phonation, respiration and swallowing. 
Frequently, the patients have a long medical history 
and a psychosocial problems.(8, 9) 

The management of AVMs is complicated. It 
includes observation, (10) medical management, 
surgical resection, endovascular embolization, or 
ablation, and often, a combination of several 
approaches (11, 12). Multidisciplinary approach gives 
better results.(13, 14). Endovascular techniques are 
considered the treatment of choice, and are often 
combined with surgery(15).  

The aim of this work is to present the outcome 
achieved with endovascular embolization in the 
treatment of large cervicofacial AVMs in a group of 
selected patients. 
 
2. Patients and Methods 

This is a retrospective study performed in the 
maxillofacial surgery units at, Sohag University 
Hospital, Sohag, Egypt and Assiut University 
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Hospital, Assiut, Egypt during the period from 
October 2013 to July 2018 after approval by the 
institutional human research and ethics committee and 
the parents or legal guardians of the patients signed an 
informed consent. We reviewed the medical files of 
the children with AVMs who were treated 
endovascularly. Clinical data were collected from the 
patients’ medical records regarding presenting 
symptoms, signs, and pretreatment imaging studies. 
These patients received endovascular embolization 
treatment. The embolization procedures were 
performed through transfemoral approach under 
general anesthesia on a biplane C-arm angiography 
system. Onyx was used as a liquid embolic agent. All 
the patients were followed up clinically and 
radiologically to evaluate the outcome regarding: 

1. Control of bleeding if present. 
2. Functional outcome: improvement of the 

impaired function as chewing, breathing, hear in. 
3. The cosmetic outcome was assessed using a 

prefabricated0 to 10 score scale, the esthetics was 
divided into good (8–10 score), fair (5–7 score), and 
poor (0–5 score). 

4. Evaluation of patient or family satisfaction: 
using visual analogue scale. 

5. Angiographic obliteration on follow up 
evaluation. 

6. Detection of complications. 
 

3. Results 
This study included 8 patients with cervicofacial 

AVMs presented to our departments and managed by 
endovascular embolization during the period from 
October 2013 to July 2018. They were 3 males and 5 
females with age range from one month to 10 years. 
The presenting symptoms were cosmetic deformity in 
7 cases, bleeding attacks in 5 cases, functional 
impairment in 4 cases in the form of chewing 
problems in two patients, breathing problem in one 
patient, and tinnitus in another one. pain was present 

in two cases. Their AVMs had different locations in 
the cervicofacial region. Six cases were treated in 
multiple staged embolization sessions while two 
patients were treated by a single session. 

Regards the Outcome: 
a. Control of bleeding was achieved after the 

first session of embolization in all cases that had 
bleeding attacks. 

b. Functional outcome: all cases showed 
improvement of the impaired function as chewing, 
breathing, hearing. 

c. The cosmetic outcome was good in six cases, 
fair in two cases, and poor. 

d. Patients’ or family satisfaction: in all cases 
the total outcome was satisfactory. The level of all 
satisfaction ranged from 87% to 98% with a mean of 
94.7%. 

e. Angiographic obliteration on follow up 
evaluation: five cases had complete obliteration of the 
lesions, two cases had more than 90% obliteration and 
one patient had more than 50% obliteration. 

f. The follow-up period ranged from 10 to 38 
months with a mean of 24.9 months. No clinical or 
radiological recurrence was detected in cases. 

The data of the patients were presented in table 
(1). The details of Three case will be illustrated. 
Case 1: 

A5-yeargirlwas admitted due to severe epistaxis. 
She had redness and swelling of the upper lip and 
nose. Digital Subtraction Angiography (DSA) of the 
head and neck arteries showed a high-flow AVM of 
the nose and upper lip. Trans-arterial super-selective 
microcatheter embolization of the AVM was done 
with Onyx that resulted in a significant reduction of 
the shunt and control of epistaxis (figure 1). A second 
session of endovascular embolization was done after 
one month led to complete angiographic obliteration 
of the AVM. At the follow up, the child had no attacks 
of epistaxis and the facial cosmetic deformities 
disappeared. 

 

 
Figure (1): A 5-years girl presented with severe epistaxis: 
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(A) Pre-embolization lateral view of facial artery angiogram showing AVM with the feeding arteries, the AVM 
nidus, and the early draining vein. 
(B) Post-embolization lateral view of a facial artery injection showing complete occlusion of the AVM. 
 
Case 2: 

A 9 years old girl presented with disfiguring 
painful swelling and redness of the right cheek and 
functional restriction in chewing. Past-history revealed 
a surgical intervention but without satisfactory results. 
MRI and DSA revealed a high-flow AVM of the left 
check with feeding arteries arising from the facial 

artery, maxillary artery, and superficial temporal 
artery. multiple trans-arterial super-selective 
embolizations with Onyx through 3 years resulted in a 
complete angiographic occlusion of the AVM (figure 
2). After endovascular treatment the patient became 
free of pain and here mastication improved. Also, 
disfigurement of the face disappeared. 

 

 
Figure (2): A 9-years old girl presented with disfiguring painful swelling and redness of the right cheek and 
functional impaired chewing: 
(A) Initial digital subtraction angiogram, lateral view of a left external carotid artery injection demonstrating the 
buccal AVM. 
(B) Normal external carotid artery angiogram in lateral after several trans-arterial embolization of the AVM. 
 

 
Figure (3): A 10 years old female presented with left sided lower spontaneous gum bleeding 

(A)3D CT image of the arteriovenous malformation extending from the right mandibular body to the pterygoid 
region and infratemporal fossa. 
(B) Initial digital subtraction angiogram, lateral view of a left external carotid artery injection demonstrating the 
buccal AVM. 
(C) Normal external carotid artery angiogram in lateral after several trans-arterial embolization of the AVM. 
 
Case 3:  

A 10 years old female presented with a recent 
history of left sided lower spontaneous gum bleeding 
of one-week duration with no history of trauma or 

bleeding disorders. Clinical examination showed a 
gum swelling, bleeding and mobility of the left 
mandibular first and second molars. Panorama x-ray 
showed radiolucent periapical lesion consistent with a 
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small cyst of dental origin. Head and neck CT scan 
detected a large high-flow intraosseous arteriovenous 
malformation involving the left mandibular body, 
angle, ramus and extending to the infratemporal fossa. 
Selective autobiography and MRI of head and neck 
identified the extent of the malformation, the feeding 

vessel and a large drainage vein. Embolization of 
drainage vein and the selective embolization of the 
main feeding arterial vessels was done. Postoperative 
MRI showed complete regression of the lesion. Two 
years later angiography and MRI did not detect any 
signs of recurrence.  

 
Table (1): data of the patients: 

Case 
no. 

Age and sex Location of the AVM 
Presenting 
symptoms 

Embolization 
sessions 

Angiographic 
obliteration 

Follow up 
period 

1 
5 years  
female 

upper lip and nose 

Pain 
Bleeding  
Cosmetic 
deformities 

2 100% 22 months 

2 
9 years  
female 

right cheek 
Chewing problems  
Cosmetic 
deformities 

3 100% 28 months 

3 
10 years 
female 

Left side of mandible and 
check 

Bleeding 1 100% 36 months 

4 
1 month 
male 

Forehead 
Bleeding  
Cosmetic 
deformities 

3 > 90% 38 months 

5 
2 years 
female 

Nose, right eyelid 

Bleeding  
Breathing problems  
Cosmetic 
deformities  

2 100% 18 months 

6 8 years male Maxilla, palate, cheek 

Bleeding  
Chewing problems  
Cosmetic 
deformities  

4 > 90% 15 months 

7 
6 years 
male 

Lower lip, mandible, neck 
Pain  
Cosmetic 
deformities  

2 > 50% 32 months 

8 9 years female Right auricular 
Tinnitus  
Cosmetic 
deformities 

1 100% 10 months 

 
4. Discussion 

The management of cervicofacial AVMs is 
challenging. There are multiple treatment modalities 
for AVMs including surgical excision, laser therapy, 
endovascular embolization, or a combination of these 
procedures. Complete surgical excision is only rarely 
achieved. The multi-disciplinary approach and use of 
interventional radiology techniques revolutionized the 
treatment of such lesions and reduced the morbidity 
related to surgical management (16).  

The aim of treatment of cervicofacial AVMs 
should always be the closure of the whole nidus, 
ideally both the inflow and outflow zones. The 
endovascular procedure of our choice is primarily a 
trans-arterial super-selective microcatheter-based 
approach followed by embolization using liquid 
embolic agents with different viscosities to achieve a 
casting of the whole nidus.(17)In this study, we used 
Onyx as an embolic agent. The safety and clinical 
efficacy of Onyx for embolization of extracranial 
vascular anomalies has recently been proven.(18) 
Onyx injection requires increased fluoroscopy and 
procedure time,(19)which might lead to an increased 
radiation dose for the eye. Superficial Onyx 

embolization is assumed to cause darkish skin 
discoloration due to the suspended micronized 
tantalum powder. However, in our study we did not 
note marked cutaneous discoloration.(20)We also 
noted that prolonged and repeated Onyx injections 
within the same AVM pedicle are possible and allow it 
to be pushed more distally toward and within the 
nidus. 

In this study, we presented 8 cases of AVM in 
the cervicofacial region using the endovascular 
approach for the embolization of the main supplying 
arteries and drainage vein. Most of the cervico facial 
AVM are usually treated with the selective 
embolization of the main arteries(18, 21). In our 
series, surgery was not preferred because we thought 
that the abundant collateral circulation formed by the 
malformation and the extension of the lesion would 
not allow a surgery with clean margins. Also, with the 
complex anatomy of cervicofacial region, extensive 
resection, massive bleeding and functional and 
cosmetic morbidity may result. The embolization 
technique achieved a complete reduction of the AVM 
and avoided a disastrous surgery.  



 Journal of American Science 2018;14(8)           http://www.jofamericanscience.org 

 

25 

The main goal of endovascular embolization is 
never just the occlusion of a vessel or the reduction of 
flow, but rather the reduction of AVM-related risks 
and symptoms such as bleeding, pain, and 
necrosis.(22)In this study, complete disappearance of 
the swelling, facial cosmetic deformity and functional 
disability were achieved with no morbidity. Multiple 
treatment sessions are nearly always required to get 
complete ‘cure’ of this lesion.(23)In our study, 
multiple treatment sessions were required in six cases 
to achieve complete cure while only two cases 
responded after a single session treatment. 

In accordance with other studies, we believe that 
endovascular embolization of cervicofacial AVMs is a 
safe and effective treatment modality and can be 
performed either as the main treatment or as 
preoperative embolization prior to surgical procedures 
or laser therapy (23). 

In our opinion, a multidisciplinary approach is 
essential. A careful clinical and radiological evaluation 
of the lesion is necessary for appropriate treatment. 
The choice of treatment modality depends on the age 
of the patient, the size and the location of the lesion. 
Also, the expertise and availability of endovascular 
management.  
 
Conclusion 

Endovascular embolization is safe and efficient 
treatment option for the management of cervicofacial 
AVMs in children and should be considered as priority 
choice for treatment. 
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