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High Flow Scalp Arteriovenous Malformation:  
A Case Report
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ABSTRACT
Scalp arteriovenous malformations (AVMs) are abnormal vascular 
lesions, which can be managed effectively and safely with surgical 
or endovascular approaches. Here, we discuss a case of scalp AVM 
malformation in a 25-year-old female, in which due to the proximity 
of the feeder artery to right orbit, surgical excision was preferred 
and the AVM was excised with an uneventful post-op course. 
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Case Report 

Scalp arteriovenous malformations (AVMs) are relatively rare 
and can be either traumatic or spontaneous. These lesions may 
be found incidentally or owing to signs and symptoms that they 
produce such as headache, epilepsy, tinnitus, hemorrhage and 
focal neurological deficit.1 These lesions often constitute high-
flow arterial blood from the superficial temporal or occipital 
arteries with venous outflow into extracranial venous structures. 
Elimination of bothersome symptoms like headaches and tinnitus 
along with cosmetic relief of the visible mass are the main 
indications of treatment.1 Here, we present a case of scalp AVM 
in a young woman who underwent successful surgical excision 
of AVM.

CASE REPORT

A 25 y/o female complained from a pulsatile mass over her right 
frontal area. She had no history of trauma. Physical examinations 
revealed a large pulsatile mass-like lesion measuring about 5x5x2 
cm with at least 2 feeder arteries on the scalp and one feeder 
artery from the right superficial temporal artery. The involved 
scalp was tender. There was no evidence of any facial nerve 
compromise or any other neurologic deficits. Brain and neck 
CT angiography was performed to rule out any intracranial or 
extracranial vascular lesions.  

Spiral CT-angiography of cervical region demonstrated 
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multiple dilated tortuous vessels in subcutaneous 
fat of right side of the scalp in the right frontal 
and supplied by branching from right external 
carotid artery suggestive of scalp arteriovenous 
malformation in the right frontal area. There 
were no signs of any intracranial involvement 
or bone erosion (Figures 1 and 2). Also, spiral 
CT angiography of the brain was normal with 
no sign of AVM. 

Due to the proximity of one feeder artery to 
the right orbit, we decided to choose a surgical 
approach instead of the endovascular approach to 
prevent any ophthalmic complications. A written 
consent was provided from the patient. First, via 

two facial incisions, superficial temporal artery 
was ligated and then, circumferential sutures 
were applied on the scalp for transient bleeding 
control, and all feeding arteries were ligated 
and AVM was resected completely (Figure 3). 
Finally, hemostatic sutures were removed and 
the patient had an uneventful post-op course.

DISCUSSION

The first report of an AVM was in 1757 by 

Fig. 1: Brain CT-scan demonstrating arteriovenous 
malformation on the scalp.

Fig. 2: CT angiography revealing arteriovenous 
malformation in the scalp.

Fig. 3: Surgical resection of arteriovenous malformations (AVM) of the scalp.
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Wilham Hunter.2 After that, numerous terms 
including aneurysmal serpentinum, aneurysm 
cirsoides, plexiform angioma, arteriovenous 
fistula, and AVM were used to label the vascular 
malformations of the scalp.3-5 In clinical practice, 
these lesions are rather rare, in which the most 
common sites of involvement in the scalp are 
usually the temporal, frontal, and parietal 
regions.3,5,6 

AVMs of the scalp are abnormal connections 
between superficial scalp veins and arteries. 
Although any scalp vessel may be involved, 
they are regularly fed by occipital arteries and/
or superficial temporal arteries.7-10 Clinical 
presentations are usually related to the size of 
the AVM, in which some patients may present 
with numbness, headache, and/or hemorrhage, 
while others may present with severe symptoms 
such as scalp lesions. The etiology of scalp 
AVMs may be either traumatic or spontaneous, 
which mostly develops in patients over 30 years 
old and in the trauma background.4,11

However, spontaneous AVM of the scalp can 
be present at birth but is asymptomatic until 
adulthood in most patients.3,11,12 Deterioration of 
the symptoms in these cases is usually caused 
due to trauma, pregnancy, or hormonal changes. 
Most patients regularly pursue medical care in 
their second decade.3,11,12 In our case, there was 
no history or evidence of trauma or fracture, 
and also the symptoms were presented at 24 
years old. Hence, the case was seemingly a 
spontaneous AVM.

Scalp AVMs are most frequently confused 
with hemangioma and cavernomas, and they are 
usually seen as well-demarcated lesions. For the 
surgical technique to be performed, the definite 
diagnosis is essential, and cranial angiography 
is of extreme importance for diagnosis and 
treatment selection; Therefore, the preoperative 
radiological evaluation should be used for the 
determination of feeding arteries, drainage 
vessels, connected vascular structures, numbers 
of fistulas, and shunt flow volume to prevent any 
potential complications.3,5,13

Relieving the clinical complaints disturbing 
the patient’s comfort is the main goal of 
scalp AVM treatment. Numerous therapeutic 
modalities have been described to manage these 
lesions, such as surgical excision, transarterial 
and transvenous embolization, ligation of feeding 
vessels, injection of sclerosing agents into the 
nidus, and electro thrombosis.14 Surgical excision 

is particularly effective in AVMs and is the most 
commonly used treatment method.4,13,15 Due to 
the abnormal arteriovenous communication, 
AVM must be eliminated because recurrence 
or enlargement is described after an incomplete 
treatment.16 

The most essential step is total surgical 
excision without triggering scalp necrosis and 
excessive blood loss. Additionally, in this way, 
a better cosmetic result may be obtained.3,17,18 

Hemorrhage is one of the most important 
complications throughout the operation, 
in which various techniques including 
percutaneous sutures of the feeding vessels, 
interlocking suture along the line of incision and 
use of a tourniquet and intestinal clamp over the 
base of the flap, have been used to control the 
hemorrhage throughout the surgery.3,14

Endovascular treatment may be useful to 
reduce the hemorrhage and assist the surgical 
management or in the direct treatment of 
AVMs.4,13,15 Preoperative embolization of nidus 
and feeders prevents especially the massive 
hemorrhages. In the case of treatment of large 
scalp AVM, embolization and endovascular 
treatment may not be sufficient. Management of 
an AVM with embolization may be accompanied 
by risks of embolization of non-target arteries, 
local inflammation, and soft tissue tattooing. It is 
also associated with a higher rate of recurrence 
compared with surgical excision.19,20 

In our case, the decision was made to avoid 
endovascular embolization and to prevent 
ophthalmic complications. Instead, the surgical 
excision of the AVM was more simple and 
safe. So an understanding of the arterial supply 
of scalp AVM is very important in making a 
therapeutic decision and a surgical approach is 
very safe and effective in highly selected cases. 
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