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Traumatic arteriovenous fistula of the
superficial temporal artery
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Abstract

Arteriovenous fistulae of the superficial temporal artery are rare, and their principal cause is traumas. Complications
include pulsatile mass, headache, hemorrhage and deformities that compromise esthetics. Treatment can be performed
using conventional surgery or endovascular methods. The authors describe a case of a 44-year-old male patient who
developed a large pulsating mass, extending from the preauricular region to the right parietotemporal and frontal
regions after a motorcycle accident. The treatment chosen was complete surgical removal of the pulsatile mass and
ligature of the vessels feeding the fistula.
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Resumo

As fístulas arteriovenosas de artéria temporal superficial são raras, sendo o trauma sua etiologia principal. Suas
complicações incluem massa pulsátil, cefaleia, hemorragia e deformidade estética. O tratamento pode ser realizado por
cirurgia convencional ou endovascular. Os autores relatam o caso de um paciente de 44 anos que evoluiu com massa
pulsátil extensa desde região pré-auricular até região parietotemporal e frontal direita após acidente motociclístico.
Optou-se por remoção cirúrgica completa da massa pulsátil e ligadura dos vasos nutridores da fístula.
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INTRODUCTION

Arteriovenous fistula of the superficial temporal
artery is a rare condition, with an estimated
incidence of 0.5% to 2.0% of cases.1,2 In 75% of
patients, etiology is traumatic and these fistulae can
be caused by blunt or penetrating traumas or by
iatrogenic injuries during diagnostic and therapeutic
procedures.1,2
Arteriovenous fistulae are connections between
an arterial segment and the venous drainage system,
resulting in a tortuous dilated vein and emergence of
aneurysmal varicose segments, which can progress
to thrombosis, ulceration and rupture.1,2
The objective of this study is to describe a case
of traumatic arteriovenous fistula of the temporal
superficial artery ha was treated surgically.

mass originated. A careful neurological examination
detected no abnormalities.
The patient underwent cranial tomography,
which found no intracranial involvement. Selective
arteriography of the right external carotid artery
showed premature opacification of the right
superficial temporal vein, which was dilated and
tortuous, and a high flow rate arteriovenous fistula
(Figure 2). The fistula was fed by the superficial
temporal artery and drained via the superficial
temporal vein into the external jugular vein. There
was no collateral circulation from the left external

CASE DESCRIPTION

An otherwise healthy, 44-year-old male patient
with no history of comorbidities was referred to the
clinic complaining of a painless pulsating mass that
was growing progressively, in a right frontal and
preauricular position, and was causing a pulsing
buzz in the right ear.
The patient had suffered a motorbike accident
10 years previously that had caused a stellate
laceration injury to the right preauricular region.
He reported that he had received care at a hospital
where laboratory tests and cranial tomography
had found no further abnormalities and the stellate
laceration wound had been treated by debridement
of devitalized tissues and closure with sutures. One
year after the accident, the patient had noticed a
murmur in the region of the right ear and a swelling
in the right parietal region and had sought medical
attention, but had not been treated. Fifteen months
later he had noted a progressive increase in the
murmur and in the volume of the pulsating mass
in the frontal, parietal preauricular areas, causing
strong headaches, significant cranial discomfort and
unsightly esthetics in addition to preventing the right
eye from opening normally.
On physical examination an extensive, painless
and immobile pulsating mass was observed to
extend from the right preauricular region to the
right parietotemporal and frontal region (Figure 1).
A thrill was detected on palpation of the mass and
auscultation revealed a continuous murmur, with
accentuated systolic sounds. Both thrill and murmur
ceased when the right superficial temporal artery was
compressed. After detailed physical examination a
small scar was found in the right preauricular region,
in the probable location from which the pulsating
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Figure 1. Arteriovenous Fistula of the Superficial Temporal
Artery.

Figure 2. Selective arteriography of the right external carotid
artery, showing premature opacification of the right superficial
temporal vein, which is dilated and tortuous.
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carotid artery to the fistula. No communication was
observed between circulation in the internal carotid
artery and the arteriovenous fistula of the external
carotid artery.
The decision was taken to employ conventional
treatment. The patient was positioned with the head
elevated by 20-30 degrees above the level of the heart
to improve venous drainage. After general anesthetic,
transverse incisions were made in the scalp and
the arteriovenous malformations were carefully
dissected, then ligated, sectioned and resected
(Figure 3). The patient progressed satisfactorily,
free from infection or necrosis of the scalp and
with evident improvement in esthetic appearance
(Figure 4).

Figure 3. Intraoperative view.

Figure 4. Postoperative view.

DISCUSSION

The superficial temporal artery is vulnerable
to trauma because of its superficial path over the
temporal bone and because of its proximity to
cranial sutures. In addition to traumatic etiologies,
arteriovenous fistulae of the superficial temporal
artery can also be spontaneous or caused by surgical
procedures, such as, capillary implants, external
ventricular drainage and craniotomies.3-5 Traumatic
fistulae develop over the course of months or
years after the trauma; while spontaneous fístulae
may be present at birth, although in the majority
of patients they are asymptomatic until puberty.3,4
Traumas, vasomotor disorders, hormonal stimuli
and inflammatory processes worsen the symptoms.3,4
Two mechanisms have been suggested to explain
the formation of traumatic arteriovenous fistulae in
the scalp. By the first mechanism, a simultaneous
laceration of the artery and the adjacent vein leads
to formation of the fistula.6,7 The second mechanism
begins with rupture of vasa vasorum in the artery
wall, proliferation of endothelial cells from the
damaged vasa vasorum then forms numerous small
vessels, creating vascular communication channels
between artery and vein.6,7 In the case of the patient
described here, the small scar in the right preauricular
region suggests a direct connection from the artery to
the superficial temporal vein caused by a traumatic
laceration.
Diagnosis of a traumatic fistula of the superficial
temporal artery is based on a history of trauma
and a detailed physical examination.6-8 Although
angiotomography can provide images in shorter
acquisition times and offers reconstruction of images
in finer slices, angiography remains the gold standard
examination, revealing donor and recipient vessels,
excluding intracranial components and providing
information about the direction and velocity of
blood flow.6-8 Some traumatic lesions in superficial
temporal artery topographies may not pulse or may
pulse because of transmission from adjacent arteries,
meaning that pseudoaneurysms, true aneurysms,
arteriovenous malformations, cysts, abscesses,
hematoma and aneurysms of the medial meningeal
artery with bone erosion are all part of differential
diagnosis of traumatic arteriovenous fistulae of the
superficial temporal artery.6-8
Treatment for arteriovenous fistulae of the
superficial temporal artery should take account of the
elevated blood flow through the fistula, the complex
vascular anatomy and the esthetic issues involved.9,10
Treatment is indicated to reduce esthetic problems,
to prevent hemorrhage and ischemic skin erosion
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and other symptoms such as headaches and buzzing
sounds. 9,10 Treatment options include surgical
excision, ligature of the vessels providing blood
supply, transarterial and transvenous embolization
and injection of sclerosing agents into the lesion.9,10
Endovascular embolization can be employed as
a definitive treatment or as an adjuvant to a surgical
procedure, reducing blood loss during removal of
the pulsating mass; but it is not alone sufficient for
extensive arteriovenous fistulae, providing only
temporary relief from symptoms, involving a high
risk of recurrence and conferring a risk of cutaneous
necrosis.9,10 Surgical removal of the pulsating mass
and ligature of the vessels feeding the arteriovenous
fistulae remains the treatment of choice.9,10
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