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Traumatic arteriovenous fistula 
associated to pseudoaneurysm of the 
superficial temporal artery in a child 
– Case report and literature review
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RESUMO
As fístulas arteriovenosas (FAVs) e os pseudoaneurismas traumáti-
cos extracranianos são malformações incomuns e, em sua maioria, 
estão associadas a traumatismo craniano fechado com lesão contu-
sa de forte intensidade. O diagnóstico em geral é clínico, porém o 
exame de escolha para o diagnóstico definitivo é a angiografia. Nos 
casos em que a lesão é pequena, é possível abordá-la com emboliza-
ção via endovascular com sucesso. A excisão cirúrgica, no entanto, 
ainda é o método de escolha para o tratamento. É relatado um caso 
de um paciente do sexo masculino, com 9 anos de idade, diagnosti-
cado com FAV, acometendo o ramo frontal da artéria temporal super-
ficial, secundária a trauma craniano contundente ocorrido três anos 
antes do diagnóstico.

Palavras-chave: Fístula arteriovenosa, falso aneurisma, traumatis-
mos cranianos fechados, artérias temporais, infância.

ABSTRACT
The arteriovenous fistulae (AVFs) and the extracranial traumatic 
pseudoaneurysms are uncommon malformations and in the ma-
jority of the cases are associated to closed head trauma with high 
intensity blunt lesion. The diagnosis is generally clinical, though the 
exam of choice for definitive diagnosis is an angiography. In minor 
lesion cases it’s possible to successfully approach it with endovas-
cular embolization. The surgical excision though, is the method of 
choice for the treatment. Here is reported a case of a 9-year-old male 
patient, diagnosed with AVF involving the frontal branch of the super-
ficial temporal artery, secondary to blunt head trauma occurred three  
years before diagnosis.
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INTRODUCTION

Arteriovenous fistulas (AVFs) are vascular lesions 
characterized by communication between an artery 
and a vein, without capillary circulation intermediat-
ing those vessels. They are also described in the litera-
ture as “cirsoid aneurysms” due to its resemblance to 
varicose veins (from the Greek “kirsos”).1 The AVF 
may have multiple etiologies, being grouped in con-
genital and acquired. The acquired lesions are usually 
due to trauma (accidents, assaults or postoperative re-
covery), and involve most frequently the extremities, 
as also the trunk, the cranium and the face.2-5 When 
originated from a trauma, more than just the forma-
tion of an AVF, the organization of hematomas may 
lead to the development of a pseudoaneurysm of the 
artery that irrigates the fistula. The period between 
the triggering factor, the formation of the AVF and 
the development of symptoms is highly variable, be-
ing possible to emerge in a few days, or take years to 
be detected.6,7

The AVFs and the extracranial traumatic pseu-
doaneurysms, in particular those of the superficial 
temporal artery (STA), are uncommon malforma-
tions, and in the majority of the cases are associa
ted to closed head trauma with high intensity blunt 
wound.2,3,5,7-9 Other causes described in literature 
are: penetrating wound to the scalp, fragments from 
exploding devices, capillary implant, temporoman-
dibular arthroscopy, external ventricular derivation, 
post craniotomy with pterional access, and post cra-
nial fixation with Mayfield headrest.2,3,5-7,10-12

Illustrating the rarity of such lesions, Rich et al.12 
analyzed data from 7,500 vascular trauma records in a 
military medical center and identified 262 AVFs (3.5% 
cases), which head and neck lesions were as follows: 
six common carotid AVFs, two internal carotid AVFs, 
two external carotid AVFs, and six vertebral AVFs, in 
a total of 16 reports (6.1% of all AVFs). In the civilian 
experience, Bole et al.9 reviewing 23 cases of trauma
tic pseudoaneurysms in 23 patients, found four con-
comitant AVFs (17.4%), and none were in head and 
neck areas: one patient had AVF in hepatic artery, two 
in iliac artery and one in deep femoral artery.

The diagnosis of AVF associated to pseudoaneu-
rysm of the STA is generally clinical, as the lesion, in  
most cases, presents itself as a pulsating tumor with 
fremitus and murmur that stops to digital compres-
sion of the proximal segment of the STA. If the mass 

is non-pulsating, the differential diagnosis must be 
done with hematomas, soft tissue tumors, neuromas, 
foreign body granulomas, lipomas, sebaceous cysts, 
epidermis abscesses, and cysts.7,8 Complementary 
exams may be performed, such as ultrasonography 
(US) with Doppler and contrast-enhanced compu
ted tomography (CT), though the exam of choice 
for definitive diagnosis is angiography.

The surgical excision is the method of choice for 
treatment of AVF of the STA associated to pseudoa-
neurysm and is indicated in view of the risk of bleed-
ing, for pain relief, risk of facial nerve damage, and 
esthetical issues.2,7,8,13 The surgery comprises in proxi-
mal and distal ligature of the STA and resection of 
both the fistula and the pseudoaneurysm. In minor 
lesion it’s possible to approach them by endovascu-
lar embolization or by percutaneous sclerosing sub-
stances shot, although, these therapeutic options do 
not relief the mass effect caused by the lesion.1,2,6,8,14,15

We describe as follows, a case of a child in school 
age presenting with a post traumatic AVF with for-
mation of pseudoaneurysm of the frontal branch of 
the STA with three years of growth. The patient’s 
parents signed an informed consent authorizing the 
publication of the case.

CASE REPORT

A 9-year-old male patient suffered a blunt trauma to 
the right frontal region when he collided with an-
other child during a soccer match three years before. 
In the following years the progressive growing of a 
tumor in the topography of the trauma was noticed 
(Figure 1).

The palpation of the lesion showed a painful pul-
sating mass, with fremitus, sizing 4.0 x 3.0 cm. The 
definitive diagnosis of post traumatic AVF of the 
frontal branch of the STA was made with US Dop-
pler that showed a subcutaneous vascular lesion in 
the frontal region, with high frequency blood flow 
and dilatation of the intraorbitary and scalp veins. 
The patient was also submitted to a CT that showed 
bone remodeling of the region adjacent to the le-
sion. The patient was operated for correction of the 
AVF. After full exposure of the lesion evidencing its 
proximal and the distal branches, the frontal branch 
of the STA pseudoaneurysm was clipped, followed 
by complete removal of the fistula (Figures 2 and 3).

Arteriovenous fistula in a child
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No postoperative complications were recorded, 
the patient being discharged two days after the sur-
gery, without symptoms at the time. The histopatho-
logical exam of the lesion was compatible with diag-
nosis of AVF (Figure 4).

Figure 2. Surgical image of frontal branch of the STA pseudoaneurysm 
clipped.

Figure 3. Surgical specimen of the STA pseudoaneurysm.

Figure 4. (1) Histological sections showing superficial temporal artery and 
vein (H&E staining, 4x); (2) Histological sections showing superficial 
temporal artery and vein forming arteriovenous fistula (H&E staining, 4x); 
(3) Histological sections showing the right superficial temporal artery and 
vein (elastic fiber special stain, 4x).

Guedes-Corrêa JF et al.

Figure 1. Nine year-old patient with a pulsating mass on forehead.
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DISCUSSION

Arteriovenous malformations associated to pseu-
doaneurysms of the superficial temporal artery are 
rare complications of lesions on the scalp. In gen-
eral, when due to blunt head trauma, they occur in 
regions where the STA crosses bone salient struc-
tures like the zygomatic arch, or the insertion of 
the temporal muscle fascia on the superior temporal 
line, where the anterior branch of the STA locates 
directly on the periosteum.2,3,5,7,8 Also, due to iatro-
genic causes, they can be found in the local of the 
incision on the scalp after the craniotomy, and other 
surgical procedures.

The pathogenesis of the traumatic AVFs is not 
yet fully disclosed. A lesion is characterized by mul-
tiple endothelial channels between the arterial and 
the venous systems. Marks et al.16 suggest that the 
rupture of the vasa vasorum of the artery and the 
vein in the trauma region, with subsequent forma-
tion of hematomas lead to the development of en-
dothelial buds that proliferate and create countless 
vascular channels connecting both systems, origi-
nating the AVF.2,3,16 After some time, the organiza-
tion of the hematoma creates a capsule wall con-
stituted of fibrotic tissue and the reabsorption of 
cloths in its interior leads to formation of a lumen, 
generating the pseudoaneurysm, as described initially 
by Manz and Gomes in a case report of traumatic 
pseudoaneurysm of STA related to sport activity.17 
Moran et al.3 mention a laceration mechanism, in 
which simultaneous lacerations of the artery and the 
close vein form a fistula.

Another phenomena related to the AVF is the 
dilatation of the artery that irrigates it. If the fistula 
remains for several years, the increase of blood flow 
may lead to irreversible degenerative changes of the 
arterial wall with fracture of the elastic fibers, atrophy 
of the smooth muscle cells of the middle tunic and 
decrease of the elastic tissue, making the structure 
thin and friable. Thus, the late development of the 
aneurysm may occur in a proximal area to the AVF 
even after its ligature.18

The AVFs may have multiple clinical presenta-
tions varying from an asymptomatic deformity that 
causes aesthetic discomfort to even a large volume 
tumor, pulsating, with fremitus and murmur of 
systolic enhancement, the patient complaining of 

local pain, clinks, headache and dizziness.2-4 Gen-
erally, the patient himself relates the occurrence of 
the symptoms with a history of trauma in the local 
of the lesion, weeks or months before, compatible 
date with the present case, in which the family made 
reference to the trauma occurring three years be-
fore the diagnosis. When strongly suggestive char-
acteristics of vascular lesion occur, such as pulsating 
mass and fremitus, the diagnosis is basically clinical, 
and complementary exams may be ordered with the 
purpose of elucidating the anatomy of the lesion, 
and its relation with adjacent structures. However, 
when the mass is not of a pulsating kind, the dif-
ferential diagnosis with sebaceous adenomas, neu-
rofibromas, lipomas, cysts, abscesses, soft tissue tu-
mors, among other skin lesions, should be done, 
and the mass properly analyzed. Such variability in 
the clinical expression of the lesion and the diver-
sity of differential diagnosis may take the patient 
through several specialists before having the defini-
tive diagnosis.

Image exams are of great value to study the lesion 
and surgical planning, especially if the endovascular 
treatment is considered. The standard exam to evalu-
ation and diagnosis of the AVF and the pseudoaneu-
rysm of STA is the selective angiography of the exter-
nal carotid system.2,14,19-21 The US with Doppler is a 
non-invasive exam that should be considered as con-
tributory for the diagnoses by establishing the vascu-
lar origin of the lesion with high speed flow.7,21 The 
contrast enhanced CT, then, will show an isodense 
expansion that shows homogeneous enhancement in 
its interior after the infusion of contrast, and orga-
nized cloths forming its capsule.6-8,21 The arteriog-
raphy by MRI has also being used for providing de-
tailed images of the fistula anatomy14,19,21,22.

The choice of surgical treatment of the lesion 
instead of a conservative treatment is justified due 
to the risk of bleeding, even if the lesion is small,13 
to relieve the symptoms such as pain, clinking and 
headache, due to the risk of facial nerve damage, and 
for aesthetic reasons.5,7,8,13,14,19,21,22

Different options of treatment of the AVF and 
the pseudoaneurysm are described in the litera-
ture, such as ligature of the vessels, surgical exci-
sion, transvenous and transarterial embolization, 
and percutaneous injection of sclerosing substances. 
The ligature of vessels that irrigate the fistula proved 

Arteriovenous fistula in a child
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inefficient due to great recurrence, considering that 
collateral small vessels that irrigate lesion increase, 
reopening the AVF. The endovascular embolization 
has been reported as successful, as it is less aggressive 
and carried out in the same occasion of the angiog-
raphy.6,7,21 And yet, divergent opinions still remain 
about its effectiveness. Morandi et al.19 question it 
for considering that the technique is not able to em-
bolize the collateral arteries. Muthukumar et al.21 
believe that the embolization has its value for cases 
where only one artery or small vessels irrigate the 
AVF. In cases of plexiform fistulas (multiple fistulas 
characterizing a plexiform irrigation), embolization 
is recommended followed by surgery. The complica-
tions of the treatment with endovascular emboliza-
tion are superficial necrosis of the scalp, recurrence 
(both also seen in the surgical procedure), formation 
of multiple aneurisms and migration of embolic fis-
tulas of high flow.2,21,23

The treatment of choice is the total surgical exci-
sion of the lesion. In general, the surgical access is 
easy but in case the previous embolization has been 
performed, the surgeon must avoid possible adhe-
sions. In proximal AVFs there are the risks of iatro-
genic lesions of the zygomatic and frontal branches 
of the facial nerve and the parotid gland.24 In case the 
lesion cannot be excised completely for presenting an 
excessive number of vessels, and the local skin is too 
thin, Muthukumar et al.21 suggest in bloc resection 
with subsequent plastic reconstruction. The morbi-
mortality and the chance of failure are little to none.24

In the case presented it was chosen to clip the 
pseudoaneurysm aiming the prevention of bleedings 
after the full resection of the lesion. The surgical pro-
cedure took place without any complication.
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