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ABSTRACT 
 
Background  
An arteriovenous (AV) fistula of the scalp is a rare lesion that can result from scalp trauma resulting in injury to the 
underlying vasculature. We present the case of a young man who developed a clinically significant high-flow scalp 
AV fistula several months following a hair transplant procedure. 
 
Description of Case 
A 40-year-old man presented with an enlarging pulsatile mass in the mid frontal region roughly 3 months following 
hair transplantation. Diagnostic angiography revealed a high flow AV fistula connecting the superficial temporal 
artery and vein. To avoid the cosmetic concerns associated with the deposition of embolic material into the fistula, 
microsurgical disconnection of the fistula was performed. The patient made an excellent recovery.  
 
Conclusion 
Hair transplantation is a common and safe procedure. The delayed development of an enlarging subcutaneous mass 
should raise suspicion for a possible AV fistula to allow for proper and timely management of this entity. Early 
recognition and treatment of this complication may improve the ultimate cosmetic result in the setting of hair 
transplantation. 
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INTRODUCTION 

Traumatic arteriovenous (AV) fistulae of the scalp are rare 
lesions that most commonly result from the development 
of an abnormal connection between the superficial 
temporal artery and vein. (1-11) Any injury to the scalp can 
theoretically result in the development of an AV fistula if 
the underlying vessels are injured. We describe the very 
rare development of a high flow scalp AV fistula 
complicating hair transplantation. The management of the 
lesion including cosmetic considerations is discussed.  

 

CASE DESCRIPTION 

A 40-year-old man underwent a hair transplantation 
procedure without immediate complication. Over the  

ensuing months, he developed an enlarging pulsatile mass 
associated with obvious dilatation of the superficial 
temporal artery and vein. The cosmetic concerns related to 
the dilated vasculature prompted the patient to seek 
medical attention. A diagnostic angiogram was performed 
revealing an obvious, high-flow scalp AV fistula with 
dramatic dilatation of the superficial temporal artery 
branches and draining vein. (Figure 1) Treatment options 
were discussed including conservative management, 
microsurgery, and endovascular therapy. It was felt that 
endovascular therapy would yield a subcutaneous mass of 
either metal coils or embolic glue material with concern for 
cosmetic deformity; therefore, microsurgical treatment 
was chosen.    
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Figure 1. Diagnostic angiographic image of the external carotid artery demonstrates a high-flow AV fistula connecting the 

superficial temporal artery and vein. 

 
The patient underwent uneventful surgical exploration of 
his AV fistula under general anesthesia. No hair was 
shaved. An intraoperative arteriogram was performed at 
the beginning of the procedure prior to incision to localize 
the exact site of the fistula. External carotid angiography 
with real-time fluoroscopic imaging allowed for the 
placement of a small clamp directly over the fistula. This 

allowed us to make a small, 2 cm incision directly over the 
fistulous connection. The connection was interrupted 
using bipolar electrocautery under microscope 
magnification. (Figure 2A) A second intraoperative 
angiogram confirmed complete obliteration of the fistula. 
A careful subcuticular skin closure was performed to 
optimize the cosmetic result.  
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(A) 

 

 
(B). 

Figure 2. Intraoperative photomicrographic images reveal the dilated artery and vein exposed through a small incision 
guided by angiographic localization of the fistula (A) and the incision immediately following meticulous subcutaneous 

skin closure (B).  
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DISCUSSION 
 
Traumatic AV fistula of the scalp is a rare entity. [1-8] 
Although such AV fistulae can develop following blunt 
trauma, penetrating injury resulting in an abnormal 
connection between the superficial temporal artery and 
vein is the most common underlying cause. [9-11] In 
theory, any injury that disrupts the scalp vasculature can 
result in delayed development of an enlarging AV fistula. 
Although surgical repair has represented the traditional 
means of treatment for scalp AV fistulae, endovascular 
options have been used increasingly to manage this 
condition. [12-15] Nevertheless, concerns regarding 
cosmetic deformity associated with the permanent 
deposition of metal coils or glue material may limit 
endovascular options in some cases.  
 
AV fistula of the scalp has been previously named cirsoid 
aneurysm, racemose aneurysm, plexiform angioma, 
pulsating anigoma, aneurysmal varix, arteriovenous 
aneurysm, and arteriovenous malformation [2,4-8]. 
Confusion regarding nomenclature has likely contributed 
to uncertainty regarding management of this entity. 
Although most AV fistulae of the scalp present as an 
enlarging pulsatile mass, these lesions can occasionally 
bleed. [2-4] They have also been associated with cerebral 
steal phenomenon and epilepsy when the fistula includes 
an intracranial component. [16-17] 
 
Cases of scalp AV fistulae of iatrogenic origin have been 
described previously. [18-22] Although hair 
transplantation is an extremely common and safe 
procedure, complications including delayed AV fistula of 
the scalp have been described. [23-31] Most cases present 
in delayed fashion as the fistula enlarges with recruitment 
of collateral blood supply. In our case, the growing and 
easily visible AV fistula itself resulted in cosmetic concerns. 
In addition, emerging evidence suggests that vascular 
integrity and adequate scalp perfusion play critical roles 
not only in the early survival of transplanted hair follicles 
but also in their long-term viability. Impaired blood supply 
to the local tissue due to a “steal phenomenon” from the 
high flow fistula could theoretically impair the success of 
the hair transplant. This may pose further risk to a 
favorable cosmetic outcome.  
 
Transplanted follicles rely on passive diffusion in the 
immediate postoperative period and therefore remain 
particularly vulnerable for an extended time. [32] As a 
result, studies have demonstrated that the local vascular 

environment can directly impact long-term graft density 
and survival. [32] Furthermore, the variability in baseline 
scalp oxygenation and vascular reserve among individuals 
may render certain regions especially susceptible to the 
effects of arteriovenous shunting [33]. Given this, even a 
mild diversion of blood flow could compromise graft 
revascularization and contribute to further follicular loss 
as the delayed effects of an expanding fistula become more 
prominent. These findings suggest that the presence of an 
AV fistula could adversely impact both immediate and 
sustained transplant success.  
 
The development of a pulsatile mass following any type of 
trauma should prompt evaluation for an underlying AV 
fistula. Following hair transplantation, routine follow-up 
should include evaluation for this entity. Although these 
lesions can be treated endovascularly, the resulting metal 
coils or cast of embolic material can leave a prominent area 
underlying the thin scalp tissue potentially resulting in a 
cosmetic deformity. As a result, microsurgical 
disconnection of the fistula or trapping and removal of the 
aberrant AV connection may be reasonable options for 
treatment in these cases. Microsurgery was chosen in our 
case for this reason.  
 
The use of intraoperative angiography to localize the 
fistula allows for a very small scalp incision. Intraoperative 
angiography was repeated after disconnection of the 
fistula to confirm adequate treatment of the lesion prior to 
closure. Shaving is not necessary to protect the 
transplanted hair, and a careful cosmetic subcuticular skin 
closure optimizes the cosmetic result. 
 

CONCLUSION  
 
We describe a rare case of scalp AV fistula developing in 
delayed fashion following hair transplantation. The 
enlarging, pulsatile mass appeared to be associated with 
dilatation of the superficial temporal artery and vein, and 
was managed with direct interruption of the fistula. Early 
treatment of a developing fistula should minimize cosmetic 
considerations and also potential surgical complications. 
The use of angiographic localization to allow for a very 
small incision and careful cosmetic closure are highlighted. 
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