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Abstract 
Introduction: Arteriovenous malformations (AVMs) are a subtype of congenital vascular malformation due to a failure in 
angiogenesis. They are present from birth, become more evident during individual growth, and their management depends 
on the case and impact, with options for conservative, surgical, endovascular, or hybrid interventions. 
Objectives: To describe the surgical approach in patients with facial arteriovenous malformations at our care center. 
Materials and Methods: Observational, descriptive, retrospective study of case series. We analyzed diagnostic methodology, 
therapeutic strategies, complications, and patient-reported outcomes. 
Results: Two patients underwent exclusion of facial arteriovenous malformations via open surgical intervention in 
conjunction with plastic and reconstructive surgery, achieving complete exclusion of lesions, adequate postoperative recovery, 
and no recurrence of lesions after one year of follow-up. The only complication noted was the presence of ptosis in one 
patient. 
Conclusion: Treatment of arteriovenous malformations is challenging due to the need to replace diseased tissue with flap 
rotation, which is a therapeutic option for anatomically accessible lesions. 
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Introduction 

Congenital vascular malformations (CVMs) and 
vascular tumors exhibit different anatomical, 
histological, pathophysiological, and clinical 
presentation behaviors. CVMs result from a failure in 
angiogenesis, becoming evident at birth and 
correlating with patient growth. Arteriovenous 
malformations (AVMs) are rare, representing 1.5% of 
all vascular anomalies, with 50% located in the oral 
and maxillofacial regions. The distinction between 
CVMs and vascular tumors was described by Mulliken 
and Glowacky (1982), who classified them based on 
the predominant endothelial characteristics and 
hemodynamic status as low-flow and high-flow 
lesions, assessed through physical examination and 
natural evolution. Hamburg's classification (1988) is 
based on anatomical and pathophysiological 
characteristics, distinguishing between trunk 
malformations and extraarticular malformations. The 
former are large-caliber vessels, while the latter consist 
of small vessels infiltrating adjacent tissues [1,2]. 
An AVM is an abnormal connection between 
nourishing arteries and draining veins, resulting in a 
constant alteration in the normal capillary bed. The 

draining veins appear dilated and tortuous, with 
increased arterial pressure in the beds and high flow, 
dilating normal and latent arteriovenous shunts. 
Local ischemia and minor trauma play roles in the 
growth of these malformations. In the facial area, 
these defects are typically limited to a small region; 
however, when multiple and large, systemic hereditary 
conditions should be considered. The approach to 
these patients is based on a clinical history detailing 
the evolution of the lesion and clinical presentation, 
along with adequate physical examination and 
imaging studies such as Doppler ultrasound, 
contrasted tomography, or magnetic resonance 
imaging to provide information about blood flow and 
lesion extent [3-6]. 
 

Case Reports 

Case 1 

A 34-year-old male patient, referred by the 
otolaryngology service, had a relevant medical history 
of positive serology for HIV, currently under control, 
and a history of treated pulmonary tuberculosis. In 
2012, he presented with a progressively growing, 
painful nasal tumor that showed a change in 
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coloration. Doppler ultrasound revealed a continuous 
monophasic flow (Figure 1). 
 

 
Figure 1: Patient with a nasal tumor approximately 2 cm in size, with evident aesthetic compromise in the region, showing 

skin discoloration in the tumor area. 
 

 
Figure 2: Angio tomography in arterial phase, transverse and coronal planes, showing a predominantly left nasal tumor due 

to an AVM classified as Yakes I, Schobinger II. 
 
During external diagnostic evaluation, an Angio 
tomography in the arterial phase of the facial area was 
performed, revealing a subcutaneous lesion in the soft 
tissues of the nose, composed of tortuous and dilated 
vascular structures, supplied by the left lateral nasal 
branch of the facial artery (Figure 2). A 
multidisciplinary approach with the plastic and 
reconstructive surgery service was decided for the 
exclusion of the malformation, aiming to preserve the 

structure and aesthetics of the facial region. A 
fusiform incision was made at the nasal tip, with 
dissection revealing the vascular malformation 
measuring 2.5 x 3 cm. The nourishing artery, 1.5 mm 
in diameter, was identified, ligated, and sectioned. 
The plastic and reconstructive surgery team 
performed a rotation flap from the frontal region to 
the nasal tip, followed by layered closure (Figures 3 
and 4). 

 

 
Figure 3: Intraoperative image showing nasal approach where the nasal AVM, approximately 2.5 x 3 cm in diameter, was 

excluded. 
 

 
Figure 4: Rotation of the frontal flap towards the nasal tip performed by the plastic and reconstructive surgery team. 

 
In a second surgical session, the previously mentioned 
flap was released (Figure 5). Postoperatively, the 

patient maintained good overall conditions during 
hospitalization and was discharged shortly after. 
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Figure 5: Release of the frontal flap. 

 
During follow-up in outpatient consultation, the 
patient showed complete recovery, with surgical 
wounds healed, maintaining facial aesthetics and no 

signs of mass or tumor recurrence. Histopathological 
reports described an AVM with lesion at the nasal tip 
(Figure 6). 

 

 
Figure 6: Image of the patient at 12 months post-surgery. 

 
Case 2 

A 25-year-old female patient, with no known chronic-
degenerative diseases, a history of cesarean section 
three years ago, and chronic hormonal contraceptive 
therapy, was referred by the general surgery service. 
She began experiencing symptoms at age 20, reporting 

an increase in volume in the right malar region, with 
pain alleviated by analgesics, which intensified with 
heat exposure and during her menstrual cycle (Figure 
6). Upon examination, a soft, pulsatile nodular lesion 
was identified, with continuous monophasic flow on 
Doppler ultrasound. The Doppler ultrasound 
confirmed a facial AVM (Figure 7). 

 

 
Figure 6: Female patient with increased volume in the right malar region. 

 
The patient was hospitalized for further extension 
studies and to identify the affected vascular bed. Right 
external carotid arteriography revealed an AVM in the 
right hemiface dependent on the maxillary artery, 

with tortuous nourishing branches approximately 2 
mm in diameter draining into the internal jugular 
vein, confirming the diagnosis of AVM, classified as 
Yakes 2a, Schobinger II (Figure 7). 

 

 
Figure 7: Selective diagnostic arteriography of the right external carotid artery showing an AVM dependent on the maxillary 

artery with venous return through the internal jugular vein. 
 
The case was discussed with the plastic and 
reconstructive surgery team for a joint approach to the 
facial area, and a Mustardé-type flap rotation was 
scheduled for the right hemiface. During the 

procedure, the AVM dependent on the maxillary 
artery measuring 3 x 4 cm and two nourishing 
arteries—one 2 mm and another 3 mm in diameter—
were identified, ligated, and sectioned. The contents 
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included abundant fibrous, muscular, and bony tissue 
(Figure 8). 
 

 
Figure 8: Intraoperative images showing AVM dependent on the right maxillary artery, which was excluded and exposed 

beneath the Mustardé facial flap. 
 
Postoperative control in outpatient consultation 
showed adequate healing of wounds without 
recurrence of tumor formations, and the patient 
resumed daily activities. Right palpebral ptosis was 
observed, leading to a referral to rehabilitation and 

ophthalmology services, with recovery of symmetry at 
six months. Histopathology reports revealed 
fibroadipose tissue with the AVM completely resected 
(Figure 9). 

 

 
Figure 9: Patient in postoperative follow-up with adequate evolution of surgical wounds and facial symmetry. 

 
Discussion 

Facial and neck AVMs are rare, congenital, high-flow 
lesions characterized by abnormal communication 
between nourishing arteries and draining veins 
without intervening capillaries. They represent the 
most dangerous type of vascular malformation due to 
their progressive symptoms and infiltration that can 
have potentially fatal consequences. Focusing 
specifically on AVMs, they are described within the 
Yakes classification and categorized based on their 
morphology into nidus and fistula types, useful for 
directing specific therapeutic methods. Determining 
the origin of the afferent vessels in the arterial system 
and drainage into the normal venous system is part of 
a mapping process to identify the extent of arterialized 
flow within the venous system and document 
associated tissue hypertrophy or atrophy alongside 
adjacent normal structures, such as muscles and 
nerves [7-9]. 
The Schobinger classification for AVMs is valuable 
for the clinical evaluation of the actual state of the 
vascular anomaly. Characteristics include Stage I 
(Quiescence): redness, pinkish/blue coloration, 
Doppler flow; Stage II (Expansion): growth, pulsation, 
thrill, murmur, tortuous veins; Stage III 
(Destruction): dystrophic skin changes, ulceration, 

bleeding, pain; and Stage IV (Decompensation): heart 
failure. In the early stages of the lesion, surface 
moisture may be employed to prevent ulcerative 
lesions, reducing pain and edema. If bleeding occurs, 
local compression can control it. Estrogen intake, 
being proangiogenic, can stimulate progression, 
making progesterone-based contraceptives advisable 
[10,11]. 

The treatment of AVMs is complex; despite successful 
surgical or endovascular resection, there remains a 
possibility of recurrence, even at a larger size than the 
original, with blood supply from technically 
inaccessible vessels. Various therapeutic modalities 
exist—surgical, endovascular, or hybrid—with 
heterogeneous outcomes reported. In facial 
interventions, flap rotation is recommended to avoid 
deformity. The surgical approach alone poses 
multiple technical challenges, including the risk of 
bleeding, difficulty in determining the natural extent 
of the lesion, resulting in excessive tissue resection, 
and potential recurrence risk in areas distant from the 
central nidus. Surgical eradication of AVMs primarily 
involves ligation of nourishing arteries and draining 
veins, followed by subsequent exclusion of the 
corresponding bed. In some instances where 
endovascular therapy is considered first-line, 
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embolization alone may be insufficient for extensive 
malformations, necessitating a multimodal approach 
for peripheral lesions. Endovascular therapy should 
be preferred as a first option in lesions not accessible 
by conventional surgery and as initial therapy when 
resources are available. However, endovascular 
therapy also poses risks when intervening in facial 
regions, as communications may access the external 
carotid artery and subsequently the internal carotid 
artery, with a high risk of embolization, similarly 
concerning the ophthalmic artery [12-15]. 

In the two cases presented with facial AVMs, surgical 
intervention was performed in conjunction with the 
plastic and reconstructive surgery service, preceded by 
thorough imaging studies, including Angio 
tomography, diagnostic arteriography, and 
tomography. These represent a fundamental pillar in 
managing these patients, as they identify the 
magnitude of the malformation, nourishing arteries, 
and inflow veins, the nidus, and the relationship with 
other structures, establishing a basis for the 
intervention, whether endovascular, surgical, or 
hybrid [16]. 

In the case of facial AVMs, they represent a technical 
challenge for the vascular surgeon, with the 
importance of preserving facial aesthetics. A 
multidisciplinary approach with the plastic and 
reconstructive surgery team is essential to obtain 
adequate and extensive exposure of the area to be 
treated while preserving anatomy and aesthetics, 
optimizing surgical procedure outcomes, which was 
the primary focus of our approach [17]. 

 

Conclusion 

Congenital arteriovenous malformations are a 
subgroup of vascular malformations causing 
abnormal flow from the arterial to the venous system, 
generating an aberrant vascular bed that, despite 
being present from birth, becomes evident only as the 
individual grows, influenced by certain extrinsic 
factors. The treatment of arteriovenous 
malformations in the head and neck requires a 
multidisciplinary approach to achieve the best clinical 
outcomes, particularly given the anatomical 
localization of lesions in the facial region. An 
appropriate therapeutic approach is essential for 
optimal function and aesthetics, with positive 
outcomes reflected from planning, surgical 
intervention, discharge, outpatient follow-up, and the 
patient's reintegration into daily activities. 
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