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Abstract
A 64-year-old lady presented with a 6-month history of worsening unilateral leg swelling, with an audible bruit of the popliteal
artery. Arterial duplex ultrasound confirmed the presence of an arteriovenous fistula (AVF) between the posterior tibial artery
and vein. Upon thorough history, it was discovered that the patient had sustained a stab wound to this region some 25 years
prior. The fistula was successfully managed endovascularly by means of a covered stent. This case highlights an unusual
delayed presentation of an AVF and demonstrates the effectiveness of endovascular treatment of this condition.

INTRODUCTION
Arteriovenous fistulas (AVFs) are abnormal connections between
arteries and veins, which divert blood flow to the low-pressure
venous system. The most common cause of AVFs is iatrogenic
injury by means of arterial access in the groin for endovascular
procedures. While many fistulas will spontaneously resolve,
large fistulas can result in clinically significant blood diversion
requiring surgical intervention. Most fistulas will either resolve
or become clinically significant within days to months after
formation.

CASE REPORT
A 64-year-old lady was referred to our vascular service with a
6-month history of worsening left lower leg swelling and foot
paraesthesia. There was no history of claudication, rest pain
or ulceration. General examination demonstrated evidence of
haemosiderin deposition of the lower leg and a small linear scar
overlying the calf. History revealed the scar to be the result of a
stab wound inflicted some 25 years prior. Further medical his-
tory included type 2 diabetes mellitus, hypertension, smoking,
hepatitis C and previous IV drug use.

Physical examination confirmed that all pulses of the lower
limb were palpable. On auscultation, a loud popliteal artery bruit
was discovered.

Arterial duplex ultrasound identified an AVF between the
posterior tibial artery and posterior tibial vein. It is likely that this
patient developed a traumatic AVF secondary to the stab wound
inflicted 25 years prior, and recent enlargement of the fistula had
led to the development of symptoms.

Formal angiogram was undertaken and posterior tibial AVF
was confirmed (Fig. 1). Two Advanta V12 polytetrafluoroethylene
covered balloon-expandable stents were placed in the posterior
tibial artery (Merrimack, NH, USA): 5 × 22 mm distally and 6 ×
22 mm proximally, resulting in successful exclusion of the fistula
(Fig. 2).

DISCUSSION
AVFs are abnormal connections between arteries and veins,
which divert blood flow to the low-pressure venous system.
Fistulas may be congenital or acquired and can occur almost
anywhere within the body.
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Figure 1: Focused angiography pre-intervention with a catheter positioned at the

origin of the tibio-peroneal trunk (TPT). Contrast flows into the TPT, through the

AVF (arrow) and into the venous system.

The most common cause of AVFs is iatrogenic injury
by means of arterial access in the groin for endovascular
procedures, where the incidence of traumatic AVF formation
is estimated to be as high as 0.88% [1, 2]. Incidence is highest
in therapeutic procedures compared with diagnostic, which
likely reflects the calibre of the access sheath required [4].
Certainly, many of these are minute, clinically silent and
resolve without ever being observed. A number of factors
increase the risk of AVF formation, including increased BMI,
advanced age, female gender and hypertension [3]. The use of
ultrasound-guided puncture enables the direct visualisation of
the target vessel and reduces the risk of inadvertent venous
puncture.

Other causes of AVF formation include traumatic injuries
such as blunt force, gunshot or stab wounds [1, 2].

Newly formed AVFs are usually asymptomatic and may
remain as such for days to months, while the fistulous tract
matures to a haemodynamically significant size. Symptoms
arise from an increase in venous pressure or decreased
distal arterial supply. These may include new or worsening
varicose veins, oedema, claudication and formation of deep vein
thrombosis [4, 5].

Figure 2: A covered stent (arrow) deployed in the posterior tibial artery occludes

flow through the fistula. Contrast flows into the arterial tree without shunting

into the venous system.

Clinical suspicion of an AVF may be high in the patient
who presents with a pulsatile mass, palpable bruit or unilateral
lower extremity oedema. Gold standard diagnosis is by means
of duplex ultrasound, which demonstrates continuous flow and
elevated diastolic velocities in the presence of an AVF, though
CT angiography may also be useful [6]. Formal angiography can
provide selective catheterisation and imaging of the affected
vessels, as well as enabling therapeutic intervention.

While many asymptomatic AVFs will spontaneously resolve,
intervention is indicated for clinically significant fistulas [1].
Surgical repair may be open or percutaneous and is based on
the principle that the fistulous tract must be disconnected,
obstructed or occluded. Open repair involves obtaining proxi-
mal and distal control of the fistula, division of the connection
between artery and vein, followed by closure of both vessel
defects [7]. The open approach is not without difficulty; the
presence of dense scar tissue and venous hypertension can
present a challenge for dissection and haemostasis.

Percutaneous approach involves the use of endovascular coils
or glue to embolise the fistula—which requires a long fistulous
tract in order to be feasible—or to deploy covered stent grafts that
physically exclude the fistula from circulation [8]. Some AVFs
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may be amenable to ultrasound-guided compression whereby an
ultrasound probe is utilised to apply sufficient force to occlude
fistula flow without compromising distal perfusion [9].

Non-iatrogenic post-traumatic AVF formation is uncommon
but should be considered in the patient with unilateral lower
limb oedema, new varicosities or palpable bruit and a history of
trauma. Endovascular management by means of covered stent-
ing, as undertaken in this case, has been shown to be a safe and
effective method for the management of traumatic AVFs.

DISCLOSURE
This paper is the original work of the named authors and has not
been previously presented or submitted for publication.

CONFLICT OF INTEREST STATEMENT
None declared.

REFERENCES
1. Kelm M, Perings SM, Jax T, Lauer T, Schoebel FC, Heintzen MP,

et al. Incidence and clinical outcome of iatrogenic femoral
arteriovenous fistulas: implications for risk stratification and
treatment. J Am Coll Cardiol 2002;40:291.

2. Oweida SW, Roubin GS, Smith RB III, Salam AA. Post catheter-
ization vascular complications associated with percutaneous
transluminal coronary angioplasty. J Vasc Surg 1990;12:310.

3. Perings SM, Kelm M, Jax T, Strauer BE. A prospective study on
incidence and risk factors of arteriovenous fistulae following
transfemoral cardiac catheterization. Int J Cardiol 2003;88:223.

4. Muller DW, Shamir KJ, Ellis SG, Topol EJ. Peripheral vascular
complications after conventional and complex percutaneous
coronary interventional procedures. Am J Cardiol 1992;69:63.

5. Toursarkissian B, Allen BT, Petrinec D, Thompson RW, Rubin
BG, Reilly JM, et al. Spontaneous closure of selected iatro-
genic pseudoaneurysms and arteriovenous fistulae. J Vasc
Surg 1997;25:803.

6. Miller-Thomas MM, West OC, Cohen AM. Diagnosing trau-
matic arterial injury in the extremities with CT angiography:
pearls and pitfalls. Radiographics 2005;25:S133.

7. Davis PM, Gloviczki P, Cherry KJ Jr, Toomey BJ, Stanson AW,
Bower TC, et al. Aorto-caval and ilio–iliac arteriovenous fistu-
lae. Am J Surg 1998;176:115–8.
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