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ABSTRACT 

Complex multiple arteriovenous fistula (AVF) of the scalp is an extremely rare disease and the traditional treatment is either endovascular 
embolization or surgical resection with preoperative endovascular embolization. Here, a 34-year-old male with pulsating mass and multiple 
tortuous vessels in front of the left tragus and scalp who was diagnosed as complex multiple arteriovenous fistula of the scalp is presented. 
Nearly total surgical resection of the lesion without preoperative intervention was performed. The deformity appearance and the buzzing 
sound in the patient’s left ear were eradicated after operation. Therefore, surgical resection without preoperative embolization is still a 
promising method to treat complex multiple scalp AVF.      

Keywords: Arteriovenous fistula, Cirsoid aneurysm, Scalp, Surgical procedure 

ÖZ 

Saçlı derinin kompleks çoklu arteriyovenöz fistülü (AVF) çok nadir bir hastalıktır ve geleneksel tedavisi endovasküler embolizasyon veya 
preoperatif endovasküler embolizasyonla birlikte cerrahi rezeksiyondur. Burada saçlı derinin kompleks çoklu arteriyovenöz fistülü tanısı 
konan, sol tragus önünde çok sayıda kıvrımlı damarı ve pulsasyonlu bir kitlesi bulunan 34 yaşında bir erkeği sunuyoruz. Preoperatif bir girişim 
yapılmadan lezyonun hemen hemen total rezeksiyonu gerçekleştirildi. Ameliyattan sonra deformite görünümü ve hastanın sol kulağındaki 
vızıltı sesi ortadan kalktı. Preoperatif embolizasyonsuz cerrahi rezeksiyon kompleks çoklu saçlı deri AVF tedavisinde halen ümit veren bir 
yöntemdir.            
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Introduction

Arteriovenous fistula (AVF) of the scalp is a rare disease that 
was first described by Hunter in 1757 (10). It is commonly 
divided into two types: congenital (13) and traumatic type 
(12, 13, 18, 19, 26, 28). The latter one is the most common type 
and mainly results from head trauma or iatrogenic reasons 
such as craniotomy, infusions through scalp veins, and hair 
transplantation (1, 8, 13, 24, 29). The main signs and symptoms 
of a scalp AVF include pulsating scalp masses, headache, 
allodynia, hemorrhage, cutaneous necrosis, epilation, and 
tinnitus (2, 15, 31). In this paper, a case of a diffuse scalp AVF 
involving multiple scalp vessels was presented. Its diagnosis 
and management are extensively discussed with a detailed 
review of the relevant literature.

Case report

A 34-year-old male was admitted because of a pulsating 
mass in front of his left tragus for 10 years. He had noticed 
the mass immediately after someone kicked his left temporal 
region when he was 24. The mass has grown over the years 
from the size of a soybean to the size of a big thumb. Many 

tortuous vessels emerged around the lesion resulting in a 
Medusa’s hair-like deformity. The patient also experienced 
a continuous buzzing sound in left ear that had caused 
insomnia in the last 2 years. Physical examination revealed a 
pulsating serpent-like mass of 3 cm × 12 cm in size along the 
course of the left superficial temporal artery accompanied 
by multiple tortuous vessels (Figure 1A-F). Compression on 
the proximal end of superficial temporal artery could cause 
partial shrinkage of the distal mass and decrease in the bruits. 
Computerized tomography angiography (CTA) (Figure 2A-
H) and digital subtraction angiography (DSA) (Figure 3A-F) 
revealed a complex multiple arteriovenous fistula located 
in the left scalp and part of the right frontoparietal region. 
The feeding arteries included bilateral superficial temporal 
arteries (STA), bilateral supraorbital arteries (SOA), bilateral 
occipital arteries (OA) and left posterior auricular artery 
(PAA). The dominant draining vein was the left superficial 
temporal vein. In addition, there was a dural AVF fed by the 
left ophthalmic artery.

The patient was operated in the supine position under 
general anesthesia. A semicircular scalp incision along the 
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Figure 1: A, B) show the serpent-like mass and extensive tortuous vessels in scalp. C, D) show the well-designed scalp incision.                       
E, F) show the improved appearance without scalp necrosis 10 days after surgery.

Figure 2: A, B, C, G) CTA shows the 
angioarchitecture of the AVF. 
D, E, F, H) CTA performed 2 days after 
surgery shows nearly total resection of the 
AVF. (Arrows indicate the left STA).
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left STA and an adjuvant scalp incision along the left OA were 
made (Figure 1A-F). When we cut open the scalp, we found 
abundant huge tortuous dilated venous plexuses located 
between the periosteum and galea aponeurotica (Figure 4). 
The feeding arteries ran in the deep region of the draining 
veins and were relatively smaller than them. We ligated or 
coagulated and cut the feeding arteries and draining veins. 
Then, the flap was sutured in the standard fashion (Figure 1A-
F). The total blood loss was 67 ml. Histopathology of the lesion 
demonstrated an arteriovenous fistula. The patient did not 
hear any buzzing sound after surgery, and the protuberances 

in the scalp disappeared (Figure 1A-F). Postoperative CTA and 
DSA (Figure 2A-H, 3A-F) showed nearly total resection of the 
AVF except the residual feeding arteries from the OA. It was 
interesting in our case that although we did not deal with the 
dural AVF because of the patient’s rejection, postoperative 
DSA did not show the lesion any more (Figure 3A-F). 

Discussion

Scalp arteriovenous fistulas are rare lesions that mainly 
develop due to head trauma. STA is one of the most common 
vessels involved because of its long and relatively superficial 
course in the scalp (17, 21). Once the STA is injured, an 
abnormal communication between arteries and veins 
would appear. This lesion would receive more blood volume 
from the abundant collaterals in the scalp, resulting in a 
progressive venous dilation (11). Eventually, the remarkable 
tortuous subcutaneous vessels can create a severe scalp and 
facial cosmetic deformity. Some patients may suffer from 
murmurs, trembling and headache that can be debilitating 
and annoying. However, this condition is not life-threatening 
(4).

The diagnosis of a scalp AVF is based on a pulsating mass in 
the scalp with bruit and thrill, and a typical AVF manifestation 
in DSA. The indications for the treatment are cosmetic 
deformity, tinnitus, pain, skin erosion with the possibility of 
rupture in the lesion, and high-output cardiac failure resulting 
from arteriovenous shunt. 

Figure 3: A-D) DSA shows the angioarchitecture of the AVF. E, F) DSA performed 11 days after surgery shows nearly total resection of 
the AVF except the residual feeding arteries from the OA.

Figure 4: Arrow indicates tortuous dilated draining veins in the 
left scalp along the course of left STA.
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days and even months after surgery to assess the resection 
rate and recurrence.

Conclusion

Although AVF is not a life-threatening lesion, treatment could 
help patients to improve their quality of life. Surgical resection 
without preoperative embolization is still a promising method 
to treat complex multiple scalp AVF. Careful identification, 
dissection and complete resection of the abnormal vessels 
are the key points for the cure of the complex multiple scalp 
AVF. 
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