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ABSTRACT 

Arteriovenous malformation (AVM) of the scalp 
is a rare lesion whose natural history remains to 
be elucidated. The report describes a case of a 
patient with a history of minor head trauma who 
presented with spontaneous bleeding from the 
scalp due to a relatively small scalp AVM. Sev- 
eral imaging modalities were used to establish 
the diagnosis, map the vascular malformation, 
and plan management. The optimal treatment 
strategy for this type of lesion remains contro- 
versial. Based on the size of AVM and the num- 
ber of feeding arteries, this patient was treated 
with complete surgical excision alone. The cli- 
nical course was good, without postoperative 
complication or recurrence. Three-dimensional 
computed tomography angiography (3D-CTA) 
was useful for diagnosis, management and fol- 
low-up of this small extracranial scalp AVM. 
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1. INTRODUCTION 

Arteriovenous malformation (AVM) of the scalp is a 
rare vascular lesion that is characterized by abnormal 
fistulous connections between supplying arteries and 
draining veins without an intervening capillary network 
in the subcutaneous plane of the scalp [1-4]. This report 
describes a case of a patient with a scalp AVM who 
presented with spontaneous bleeding from the lesion. 
The optimal treatment strategy for this type of lesion 
remains controversial. This patient underwent surgical 
excision of the AVM with favorable results. 

2. CASE REPORT  

A 75-year-old male presented with a 3-month history 

of a pulsatile reddish soft mass in the right frontoparietal 
region, measuring 5 cm on its longest axis (Figure 1(a)). 
He had a history of mild head trauma. He suddenly de- 
veloped severe bleeding from the scalp lesion and was 
referred to us for treatment of the scalp mass. Computed 
tomography (CT) demonstrated a mass that was com- 
pletely within the scalp and was not associated with bone 
or periosteum. Three-dimensional CT angiography (3D- 
CTA) suggested the presence of an AVM in the scalp 
(Figure 1(b)). Selective digital subtraction angiography 
(DSA) revealed a scalp AVM fed by the superficial 
temporal artery (STA) and draining into the superficial 
scalp veins (Figure 1(c)). Surgical total resection under 
operative microscopy with stepwise dissection and he- 
mostasis was performed without complication. This re- 
sulted in successful excision of the AVM, including the 
feeding artery and draining vein (Figure 1(d)). Intraop- 
erative near-infrared indocyanine green (ICG) videoan- 
giography showed resolution of the AVM. Histopa- 
thologic examination of resected tissue confirmed a di- 
agnosis of AVM. The postoperative course was un- 
eventful, with no recurrence at the 2-year follow-up. 

3. DISCUSSION 

AVM of the scalp is a rare lesion. Its management is 
difficult because of its highly complex vascular anatomy 
and the possible cosmetic complications of surgery. 
Clinical signs are dependent on the size of the lesion, but 
hemorrhage is generally uncommon. The diagnosis is 
usually made by direct physical observation, because 
these lesions are quite noticeable in most cases. Several 
imaging modalities can be used to map the vascular 
malformation and to help plan management, and an- 
giography is especially useful for diagnosis. Treatment 
options include surgical excision, ligation of feeding 
vessels, and transarterial and transvenous embolization 
[2,4-6]. Historically, radical surgical excision is the most 
common and most successful method for treatment of 
this lesion, but the utility of this approach is dependent  
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Figure 1. (a) The preoperative photograph 
demonstrates the extent of scalp arterioven- 
ous malformation (AVM); (b) Three-dimen- 
tional CT angiography (3D-CTA) shows the 
dilated tortuous superficial temporal artery 
(STA) and the nidus and venous drainage 
into the superficial scalp vein; (c) Cerebral 
angiography revealed similar findings; (d) 
Resected surgical specimen. 

 
on the size of the lesion, the number of feeders, the drai- 
ning pattern, patient preference and the local availability 
of experienced surgeons. The AVM in the present case 
was relatively small [4] and was deemed appropriate for 
surgical resection. This approach resulted in an excellent 
outcome. While follow-up of this lesion can be easily 
and noninvasively performed via 3D-CTA, longer fol-
low-up periods are necessary to analyze the efficacy of 
the treatment. Although DSA is the gold standard for 
diagnosis of this lesion, the present case suggests that 
3D-CTA is also useful for diagnosis, treatment planning, 

and follow-up of small extracranial scalp AVMs. 

4. CONCLUSION 

Surgical excision resulted in an excellent outcome 
when used for the management of a small scalp AVM in 
this case. Unlike large scalp AVMs, small scalp AVMs 
can be diagnosed, managed and followed using 3D-CTA. 
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