
Traumatic Arteriovenous Fistula: A Literature Review

Abstract
ArterioVenous Fistulas (AVF) can be described as abnormal 
communication between the artery and vein. In these situations, 
blood tends to flow from the highest to the lowest pressure vessel, 
and it can occur in practically the whole body. Traumatic AVF (TAVF) 
is present in about 4% of vascular traumas among its etiologies. 
This work aims to evaluate the main clinical characteristics 
of TAVF. Forty-five articles published in the last five years were 
selected as free access, using the headings arteriovenous fistula 
and wounds and injuries. TAVF was prevalent in men at the mean 
age of 41.6 years. The primary etiology was a gunshot wound, 
and the predominant topography was the head. The trauma-
diagnosis time interval varied, with most patients being diagnosed 
after one or more days. The physical examination was the one 
that suggested AVF the most. The most common findings were 
notable mass (pulsatile or not), associated with a murmur or 
thrill, the pain of varying intensity, and edema. The most used 
test for confirming the diagnosis was conventional angiography. 
Angio-CT can also be helpful. Considered a rare complication of 
vascular lesions, TAVF represents a diagnostic and therapeutic 
problem. The type of injury is often perforating, and the clinic is 
quite variable and can take from hours to years for diagnosis and 
definitive treatment. Late complications of TAVF include heart 
failure, edema, and decreased distal perfusion. Thus, due to its 
clinically important evolution, attention should be paid to the 
presence of this complication in patients with a history of trauma.  

Abbreviations 
AVF: ArterioVenous Fistula; TAVF: Traumatic ArterioVenous 
Fistula; Angio-CT: Angio-Computerized Tomography; PubMed: 
U.S. National Library of Medicine; BVS: Biblioteca Virtual de Saúde; 
SciELO: Scientific Electronic Library Online; CT: Computerized 
Tomography; MR: Magnetic Resonance; TOF: Time-of-Flight; 
NBCA-lipiodol: N-Butyl Cyanoacrylate-lipiodol.

Introduction
Arterio Venous fistulas (AVF) can be described as abnormal 
communication between the artery and vein. In these situations, 
blood tends to flow from the highest to the lowest pressure vessel, 
and it can occur in almost every part of the body [1]. This condition 
can be divided into two main etiologic groups, congenital and 
acquired, the latter being subdivided into traumatic and iatrogenic. 
Worldwide AVF of traumatic etiology (TAVF) is not very frequent, 
usually related to penetrating traumas with different sites, signs, 
and symptoms [1]. The word trauma is used to describe injuries 
caused by external forces due to accidents, violence, or self-harm 
[2]. TAVF represents about 4% of vascular traumas. However, due 
to the high occurrence of traumas in Brazil, this etiology tends 
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to be more relevant in this country [1,3]. The peripheral vascular 
resistance, decreased by abnormal blood vessel communication 
and increased cardiac output, favors heart failure. Thus, the 
most frequent general presentations are the presence of 
purplish and engorged veins, similar to varicose veins; decrease 
in blood pressure; and edema of the lower limbs. However, the 
manifestations change according to the topography and the 
etiology of the vascular lesion [4,5,6].

Superficial AVF can develop with erythema, cyanosis and 
ecchymosis, which can compromise the appearance and 
machinery murmur and thrills of varying intensity. When it 
reaches organs such as the brain, it can evolve with headache, 
convulsions, nausea, and vomiting; in the lungs, cyanosis, 
digital clubbing, asthenia, and hemoptysis are common; in the 
gastrointestinal tract, bleeding is the primary manifestation. It 
is known that the signs and symptoms tend to accentuate over 
time due to the increased blood flow [2,7,8]. The treatment of 
TAVF has undergone many changes over time. In the past, the 
patient was put under observation, and surgical intervention 
was only performed if necessary. Today, with the advent of the 
endovascular technique, it was found that the best management 
consists of interventions performed as early as possible in order 
to prevent future complications [2].

Flowchart  1: PRISMA Flow Diagram

Record identified from:
BVS (n = 17)
PubMed (n = 171)
SciELO (n = 6)

Records removed before screening:
Duplicated records removed 
(n = 11)
Records marked as ineligible by 
automatic tools (n = 0)
Records removed by other reasons 
(n = 0)

Records screened
(n = 194)

Reports sought for retrieval
(n = 194)

Records assessed for eligibility 
(n = 194)

Studies included in the review 
(n = 45)Included

Screening

Identification

Records excluded 
(n = 0)

Reports not retrieved
(n = 0)

Reports excluded: Non traumatic 
arteriovenous fistula   (n = 148)
Insufficient information about 
trauma’s etiology  (n =1)

Therefore, this work aimed at evaluating the overview of the 
main clinical and epidemiological characteristics of the traumatic 
arteriovenous fistula. It is also intended to identify and analyze 
the etiopathogenesis, prognosis, complications, treatment, and 
rehabilitation of the TAVF.

Materials and Methods
This work can be defined as a literature review. Such projects 
allow knowledge synthesis by incorporating results from primary 
studies on the addressed subject, serving as a valuable tool for 
scientific production in Health Sciences [9].

The data was collected using PubMed (U.S National Library of 
Medicine), BVS (Biblioteca Virtual de Saúde), and SciELO (Scientific 
Electronic Library Online) databases. The chosen search strategy 
for research in the databases used “Arteriovenous fistula” and 
“wounds and injuries” descriptors associated with the Boolean 
operator and as well as their respective ones in the Portuguese 
language. Articles about traumatic arteriovenous fistula published 
in the last five years, in the Portuguese and English languages, 
were included, in which the complete text was available for free. 
Articles about fistula with congenital or iatrogenic etiology were 
excluded from the search. One hundred seventy-one pieces were 
gathered in the PubMed database, 17 articles in the BVS, and 6 in 
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the SciELO. After reading the abstracts to select the articles that 
were compatible with the research objective and excluding those 
that were duplicated, a total of 45 articles were obtained.

Results
In the epidemiology context, articles with full information on age, 
gender, and country of origin were considered. Socioeconomic 
aspects were not described in any article. A total of 74 cases 
were gathered. The masculine gender was predominant (n = 54; 
72.97%) in comparison to the female counterpart (n = 20; 27.03%). 
The age range was 7 years to 87 years, with an average of 41, 62, a 
variance of 380,95, and a standard deviation of 19,51. 

In decreasing order, the study participants came from: Turkey (n 
= 18), China (n = 13), Taiwan (n = 13), Japan (n = 5), Marrocos (n 
= 5), Brazil (n = 4), United States (n = 4), India (n = 2). Botswana, 
Cameroon, South Korea, Spain, Italy, Jordan, Lebanon Mexico, 
Poland and Switzerland only reported one case each.

Among many case reports described in 45 articles, 84 had 
information on trauma etiology. In this way, the main TAVF etiology 
found was gunshot (39.28%), followed by cold weapon and 
falls the expression and/or contusion with 23.8% each. Vehicle 
accidents took over 3rd place with 11.9% of the cases, followed by 
head trauma with only one point.

The TAVF topography, reported in 118 cases, varied significantly, 
with greater head area incidence (38.9%), mostly related to the 
carotid-cavernous fistula. The upper limbs occupied the second 
position with 30.5% of the cases, followed by lower limbs with 
11.86%. The abdomen area totalized 7.62% of patients, and  4.23% 
occurred in the neck. Chest and other regions add up to 3.38% 
each. 

When it comes to blood vessels, the arterial and venous 
compartments involved in the AVF were specified in 106 and 102 
cases, respectively. The most affected arteries were: carotid (46), 
popliteal (30), femoral (11), subclavian (4), and tibial (3). Other 
arteries such as mesenteric, pudendal, vertebral, and occipital 
were less prevalent in 2 cases each. The remaining arterial 
compartments (10) appeared in only one point each. 

The veins affected by AVF varied, with the cavernous sinus (38) 
as the most prevalent, followed by popliteal (23), femoral (10), 
and jugular (7). Other venous compartments such as mesenteric, 
subclavian, and portal veins had less participation, with only 2 
cases each. The remaining vessels (12) appeared in only one point 
each.Regarding the time between the trauma and the development 
of the arteriovenous fistula, 43 articles that possessed this 
information available were considered. Most cases (76.7%) took 
more than one day to develop this vascular complication. The 
time between trauma and diagnosis varied from confirmation on 
initial treatment to 25 years later. The average was 860,3 days 
until diagnosis confirmation, a median of 150 days, with trimodal 
in 240, 30, and 21 days.

 In the selected articles, 48 had entire clinical history described, 
among which only 5 (10.4%) were discovered in the first moments 
after trauma and did not develop specific symptoms of the 
complication. It is essential to observe that 10 (20.8%) had 
some notable mass on physical exam, pulsatile or not, and this 
incidence increases to 24 (50%) if we consider other symptoms of 
local growth/swelling such as proptosis (13 cases) and priapism 
(1 case).

Despite generally occurring in moderate intensity, the pain was 
present in 14 (29.1%) reports, and 7 (14.6%) had edema. Other 
notable signs are bruited or murmurs, present in 11 cases (22.9%), 
and thrill or tremor, in 7 cases (14.6%). Other less prevalent 
findings include hyperemia, bleeding, hematoma, hepatomegaly, 
and ocher dermatitis. The summary of those findings is described 
in (Table 1).

Physical exam was what suggested AVF the most, being 
responsible for the rise of the hypothesis in 49 (80.3%) of the 
61 cases that defined which exam was used primarily for the 
investigation. Computed tomography (CT) with or without 
contrast came in next with 12 points (19.7%), followed by Doppler 
ultrasound in 8 (13.1%). In 6 cases, the correlation of two exams 
indicated the possibility of the fistula. 

82 cases defined which exam confirmed the fistula. The 
most used method to establish diagnosis was conventional 
angiography, reported in 34 patients (41.4%). Doppler ultrasound 
and angiography by CT were used in 30 (36.6%) and 11 (13.4%), 
respectively. Angiography by digital subtraction and tridimensional 
CT vessel reconstruction was presented in 3 cases (3.6%) each. 
Angiography by MR was sufficient to confirm the diagnosis in one 
case (0.1%). All of these findings of diagnostics methods can be 
found in (Table 2). 

Eighty cases described the presence/absence of associated 
injuries, which were present in 46 (57.5%). Regional fracture (30%) 
and pseudoaneurysm (21.25%) were predominant among these.

Considering all mentioned patients in the articles (n = 269), the 
most used method was endovascular surgery, representing a total 
of 151 cases (56.1%), while open surgery was the treatment choice 
in 85 cases (31.5%). Twenty-three patients (8.6%) combined 
with open and endovascular surgery. Although it is essential to 
notice that one point had merely a clinical follow-up and that 9 
had spontaneous resolutions, meaning that 10 (3.7%) didn’t need 
surgical treatment. In one case, there were no treatment measures 
specified.

Eighteen cases (6.3%) required a new intervention, mainly 
related to thrombi occurrence (n = 3; 16.6%) and new TAVF or 
pseudoaneurysm treatment (n = 9; 50%), considering those that 
had escaped notice and recurrences. Other reasons for new 
intervention included treatments of complications and other 
arterial injuries, with a minority (n = 4; 22.2%) ending up with 
the need of open surgery as an additional treatment (Table 3) 
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summarizes these results.

Discussion
Firstly described by William Hunter in 1761, arteriovenous fistulas 
are capable of causing variable vascular damage, with their 
severity associated with the mechanism and location of the 
trauma. They are a rare complication of vascular injuries and may 
represent grand diagnostic and management challenges [10]. 

In Brazil, external causes are the leading causes of death in the 
age group from 1 to 39 years, with a mortality rate of 70,5 cases 

per 100 thousand inhabitants, and males representing 83.1% of 
all deaths [11]. A study that occurred from 2013 to 2014 in a great 
hospital center in the state of Rio de Janeiro also highlighted the 
trauma predominance in male patients, representing 82% of 1268 
attended, in which 59.7% were in the age group from 15 years to 
39 years [12]. Although the average age and gender prevalence 
are close to the ones obtained in the literature review, it is not 
possible to say that the TAVF follows that tendency since the 
epidemiological data about the injury are scarce both nationally 
and internationally. 

Table 1: Findings of clinical examination.

Authors, Year Pain Bruit and/or Thrill Notable Mass Edema Total (N)

Iampreechakul, P et al. 2019 - 2 - - 9

Bounssir, A et al. 2020 1 4 2 3 4

Ajhoun, Y et al. 2019 - 1   1

Aslim, E. 2016 - - 1 - 1

Ayane, GN et al. 2018 - 1 1 - 1

Bilong, W et al. 2016 - - - - 1

Biswas, S et al. 2019 - 1 - - 1

Biswas, S et al. 2017 1 - - - 1

Blumberg, SN et al. 2017 1 1 - - 1

Cho, HS et al. 2021 1 - - - 1

Eldine, EN et al. 2020 1 1 - 1 1

Elheis, M et al. 2018 - 1 1 - 1

Fatih Nas, O et al. 2016 - - - - 1

Galosi, AB et al. 2016 - - - - 1

Góes, JAMO et al. 2020 - 1 1 - 1

Góes, JAMO et al. 2018 1 - - 1 1

Guo, J et al. 2018 - 1 1 - 1

Han, P et al. 2018 1 - - - 1

Kartal, I et al. 2020 - - - - 1

Khera, PS et al. 2019 1 - - - 1

Kiliç, A et al. 2017 1 1 - - 1

Liu, X et al. 2018 - 1 - - 1

Matsumoto, H et al. 2018 1 - 1 - 1

Maués, JJB. 2018 - 1 - 1 1

Mine, T et al. 2016 - - - - 1

Murakami, M et al. 2020 - - - - 1

Perinjelil, V et al. 2018 1 - - - 1

Pessoa, TDB et al. 2021 1 1 - - 1

Pontell, M et al. 2017 1 - - - 1

Qian, K et al. 2019 - 1 - - 1

Scherer, J et al. 2021 - - - - 1

Shaban, Y et al. 2020 - - - - 1

Sobstyl, J et al. 2018 - - 1 - 1

Tanaka, J et al. 2018 - 1 - - 1

Terceros-Almanza, LJ et al. 2018 1 - 1 - 1

Tsurukiri, J et al. 2016 - - - - 1

Zhu, L. 2018 - - - 1 1

TOTAL 14 20 10 7 48
Source: Data extracted by the authors from the search sources, 2021.
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Table 2: Diagnostic techniques.

Authors, Year Conventional 
angiography

USG Doppler Angiography 
by CT

Angiography 
by digital 
subtraction

Tridimensional CT 
reconstruction

Angiography 
by MR

Total (N)

Ajhoun, Y et al. 2019 1 - - - - - 1

Aslim, E. 2016 - - - - 1 - 1

Ayane, GN et al. 2018 - - 1 - - - 1

Bilong, W et al. 2016 1 - - - - - 1

Biswas, S et al. 2019 - - - 1 - - 1

Biswas, S et al. 2017 1 - - - - - 1

Blumberg, SN et al. 2017 1 - - - - - 1

Bounssir, A et al. 2020 - - 4 - - - 4

Cho, HS et al. 2021 1 - - - - - 1

Eldine, EN et al. 2020 1 - - - - - 1

Elheis, M et al. 2018 - - - - 1 - 1

Fatih Nas, O et al. 2016 - - - 1 - - 1

Galosi, AB et al. 2016 - 1 - - - - 1

Góes, JAMO et al. 2018 - - 1 - - - 1

Góes, JAMO et al. 2020 - - 1 - – 1

Guo, J et al. 2018 - - 1 - - - 1

Han, P et al. 2018 - 1 - - - - 1

Henderson, AD. 2018 - - - - - - -

Iampreechakul, P et al. 2019 8 - 1 - - - 9

Kartal, I et al. 2020 1 - - - - - 1

Khera, PS et al. 2019 - - - - - 1 1

Kiliç, A et al. 2017 1 - - - - - 1

Kiyosue, H et al. 2017 - - - - - - -

Liu, X et al. 2018 1 - - - - - 1

Loffroy, R et al. 2017 - - - - - - -

Maués, JJB. 2018 1 - - - - - 1

Matsumoto, H et al. 2018 1 - - - - - 1

Mine, T et al. 2016 1 - - - - - 1

Murakami, M et al. 2020 1 - - - - - 1

Niu, Y et al. 2019 - - - - - - -

Perinjelil, V et al. 2018 - - 1 - - - 1

Pessoa, TDB et al. 2021 1 - - - - - 1

Pontell, M et al. 2017 1 - - - - - 1

Qian, K et al. 2019 1 - - - - - 1

Şahin, M et al.2018 - 27 - - - - 27

Scherer, J et al. 2021 1 - - - - - 1

Shaban, Y et al. 2020 - - 1 - - - 1

Sobstyl, J et al. 2018 - 1 - - - - 1

Tanaka, J et al. 2018 - - - 1 - - 1

Terceros-Almanza, LJ et al. 
2018

1 - - - - - 1

Tsurukiri, J et al. 2016 - - - - 1 - 1

Zhong, S et al. 2016 7 - - - - - 7

Zhu, L. 2018 1 - - - - - 1

TOTAL 34 30 11 3 3 1 82
Source: Data extracted by the authors from the search sources, 2021.
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Table 3: Treatment methods.

Authors, Year Endovascular Open surgery Combined Spontaneous resolution Total (N)

Ajhoun, Y et al. 2019 1 - - - 1

Aslim, E. 2016 - 1 - - 1

Ayane, GN et al. 2018 - 1 - - 1

Bilong, W et al. 2016 - - - - -

Biswas, S et al. 2019 1 - - - 1

Biswas, S et al. 2017 1 - - - 1

Blumberg, SN et al. 2017 1 - - - 1

Bounssir, A et al. 2020 2 2 - - 4

Cho, HS et al. 2021 1 - - - 1

Eldine, EN et al. 2020 - 1 - - 1

Elheis, M et al. 2018 1 - - - 1

Fatih Nas, O et al. 2016 1 - - - 1

Galosi, AB et al. 2016 1 - - - 1

Góes, JAMO et al. 2018 - 1 - - 1

Góes, JAMO et al. 2020 - 1 - - 1

Guo, J et al. 2018 1 - - - 1

Han, P et al. 2018 1 - - - 1

Henderson, AD. 2018 - - - - -

Iampreechakul, P et al. 2019 - - - 9 9

Kartal, I et al. 2020 1 - - - 1

Khera, PS et al. 2019 1 - - - 1

Kiliç, A et al. 2017 - 1 - - 1

Kiyosue, H et al. 2017 92 48 23 - 163

Liu, X et al. 2018 1 - - - 1

Loffroy, R et al. 2017 - - - - -

Maués, JJB. 2018 1 - - - 1

Matsumoto, H et al. 2018 - 1 - - 1

Mine, T et al. 2016 1 - - - 1

Murakami, M et al. 2020 1 - - - 1

Niu, Y et al. 2019 24 - - - 24

Perinjelil, V et al. 2018 1 - - - 1

Pessoa, TDB et al. 2021 1 - - - 1

Pontell, M et al. 2017 1 - - - 1

Qian, K et al. 2019 1 - - - 1

Şahin, M et al.2018 - 27 - - 27

Scherer, J et al. 2021 1 - - - 1

Shaban, Y et al. 2020 1 - - - 1

Sobstyl, J et al. 2018 1 - - - 1

Tanaka, J et al. 2018 1 - - - 1

Terceros-Almanza, LJ et al. 2018 - 1 - - 1

Tsurukiri, J et al. 2016 1 - - - 1

Zhong, S et al. 2016 7 - - - 7

Zhu, L. 2018 1 - - - 1

TOTAL 151 85 23 9 269
Source: Data extracted by the authors from the search sources, 2021.

The literature has shown two theories for AVF formation, the 
theory of laceration and the theory of rupture. The first one occurs 
when simultaneous cuts of an artery and its corresponding vein 
generate a communication channel, the fistula. The other would 
be when the injury resulting from the trauma induces some artery 

wall rupture, especially in the vasa vasorum; thereafter, endothelial 
cells proliferate, forming numerous small vessels and leading to 
an AVF [13].

The injury mechanism is often penetrating, with most cases being 
caused by cold weapons followed by projectiles or firearms [14]. 
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Firearm and cold weapon injuries were the most prevalent in the 
current study.

In a review of 210 TAVF, it was observed that more than 50% of 
them were located in the cervical-mediastinal vessels, 22% in the 
upper limbs, and 20% in the lower limbs [14,15]. This topographical 
prevalence presented variation in other studies that show the 
periphery as more prevalent, including the arteries and veins 
of the neck, upper and lower limbs [16,17,18] and the cervical-
mediastinal region, upper limb, chest, abdomen, and lower limbs 
[19]. Such characteristics were noted in the sample of this study, 
in which it prevailed in the head region, followed by lower limbs 
and upper limbs.

The clinical evolution of AVF is variable and can take from hours 
to years until diagnosis and definitive treatment are performed 
[20,21,22]. Still, there is a relatively high possibility (15%) that no 
apparent sign or symptom will occur. It is interesting to note that, 
according to the literature, pulsatile masses are present in 20% of 
the cases, and murmurs reach 60% [23]. The first data is befitting 
with the findings of this review (20.8%). Otherwise, the prevalence 
of drones was almost three times lower.

TAVF is, in itself, a complication of a vascular trauma in which, 
if there is no early identification, it can progress with continuous 
dilatation of the problematic veins, generating pulsatile venous 
and lymphatic complications [20,24]. More worryingly, there are 
later complications such as heart failure, edema, and decreased 
perfusion due to the steal phenomenon [25].

This is why, when the occurrence in the extremities is analyzed, 
edema, pain, and murmur can be found, but it is also essential to 
pay attention to changes in the distal pulse [14,26,27]. In events 
where a perforation causes the TAVF due to a projectile, in addition 
to cavitation, it can progress with inflammation and angiogenesis, 
which delays the resolution of the fistula [25,28]. Thus, one of the 
principles of the fistula’s treatment, as in the popliteal region, is to 
avoid prolonging ischemia [29].

AVF that results in mesenteric congestion can cause severe 
diarrhea [30,31]. However, pain seems to be the most prevalent 
symptom in the reports involving the abdominal area [32]. When 
there is the involvement of the aortic artery and vena cava, lower 
limb edema (> 50%) or critical congestive symptoms are common, 
therefore being more severe [33]. The portal and pulmonary 
hypertension development end up being demonstrated with 
dyspnea, hepatomegaly, and abdominal/thoracic murmurs 
[34,35]. As for the male reproductive system, initially, non-specific 
symptoms are present, such as post-traumatic urethral bleeding  
up to priapism [36,37].

In the head and neck region, murmurs can become audible, 
turning into complaints of drones or tinnitus. The increase in local 
volume can be accompanied by pulsatility or become a signal like 
proptosis [38,39,40]. However, the most problematic fact is the 
possibility of neurological and visual changes such as strabismus 

(due to changes in the abducens or oculomotor nerve), headache, 
visible deterioration, diplopia, and even syncope [28,41,42].

In almost all cases, the clinical history and the physical exam are 
sufficient to diagnose a traumatic AVF. There were 23 patients in 
whom the physical exam suggested the condition in this research, 
but in only one it was enough to diagnose it. The imaging exam 
is essential to precisely locate the AVF, identify the injured blood 
vessels, do a hemodynamic analysis and establish a treatment 
plan. Angiography is considered the most precise diagnostic 
technique [43]. However, the method can vary greatly according to 
the possible AVF´s type and location.

CT angiography is seen as the main image exam in cases of 
vascular injuries involving multiple organs as it has increased its 
sensibility and specificity from 15.4% to 93% with the advancement 
of techniques such as CT multidetector [44,45]. Doppler ultrasound 
is preferred in stable patients with limited vascular injuries [23].

Some studies acknowledge the ultrasound as the primary method 
of diagnosis for being cheaper, less invasive, and less associated 
with complications. The disadvantages of the ultrasound are 
related to its limited use in cases of primary and open injuries and 
being dependent on the operator´s ability [23]. Other sources claim 
the angiography as the gold standard to confirm the existence of 
an AVF for allowing a better localization and visualization of the 
injury [16]. Furthermore, angiography is considered necessary 
to develop a surgical plan, be it endovascular or open procedure 
[13,46]. In this research, the most commonly utilized methods were 
conventional angiography, followed by CT angiography and digital 
subtraction angiography. The ultrasound came in fourth place, but 
it is essential to highlight that it has suggested the AVF in 8 cases. 
The use of MR angiography is much more common in cases of 
AVF in the skull. Its usage has been rising due to the significant 
increase in quality with the advance of the TOF technique. This 
change caused the sensibility and specificity to jump from 50% 
to 93% [44].

The interval time between the trauma and the diagnosis range 
between 10 days and 33 years [47]. In the 48 cases that had 
the complete clinical history described, we can find an interval 
extending from 3 days to 25 years, consistent with the literature.
A study in a surgical center indicated that endovascular treatment 
was the most common approach and that only a minority of 
patients required a new intervention [48]. This affirmation was 
confirmed by this research, in which the endovascular methods 
were the first choices in over half of the cases, and the incidence 
of new interventions was only 6.3%. The selection of the treatment 
technique must take into account anatomical characteristics, 
size, degree and alteration of the arterial flow, and the condition of 
monitoring of the patients. In situations of anatomical distortion, 
such as in great AVFs or those associated with pseudoaneurysms, 
endovascular techniques exhibit superiority compared to the 
surgical dissection of the compromised structures [49,50].
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With a morbimortality that ranges between 5 and 10%, the 
emergence of the endovascular approach was a revolution [51]. 
The treatment through this method may include techniques 
such as embolization using coil and glue (like NBCA-lipiodol), 
detachable balloon as well as a venous endoprosthesis for the 
exclusion of the AVF. Different techniques can also be combined 
for a better procedure outcome [1,52].

It is essential to highlight that those techniques are contraindicated 
in significant injuries, the absence of the proximal neck of the 
femur for fixation, and the discrepancy between the proximal and 
distal diameters of the blood vessels. Other situations may include 
the impossibility of catheterization of vessels, injuries that need 
exploratory surgery, hematoma with compressive symptoms, and 
infected wounds [51].

The most common technical complication that hindered the 
intravenous approach was the impossibility of advancing the 
guidewire. Still, hemodynamic instability was also an essential 
reason for the indication of open surgery [43]. Other possible 
complications that may justify a change in the method are 
persistent blood flow and prosthesis migration [1].

Open surgery consists of performing ligatures, grafts, anastomosis, 
sutures, and patches to complete vascular repair. Such methods 
can be chosen and even combined according to the patient´s 
case. Ligation should be avoided because it is associated with 
worse outcomes of arterial reconstruction [49].

Finally, it is also possible to combine endovascular and open 
surgery, as recorded in 23 of the cases described in this research. 
A patient with a simple clinical condition can be treated with a 
single therapeutic method, but combined may be required in 
cases of extensive and complicated fistulas [15].

Final Considerations
TAVF is an uncommon condition, and it can have a clinically 
significant evolution. Thus it is necessary to search for this 
complication in patients with a traumatic history or victim of 
traumas since the majority of the cases had a penetrating etiology. 
To the detriment of more complex exams, the physical exam 
seems the most appropriate way to raise hypotheses about this 
condition. Conventional angiography serves as the standard gold 
method for diagnosing the fistula. Its preferred treatment is the 
endovascular approach, in which several different techniques can 
be used, but surgical treatment can still be necessary, especially in 
cases with hemodynamic instability and pervasive injuries.
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