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Introduction

A posttraumatic arteriovenous (AV) fistula of lower extremi-
ties is rare, but serious finding and detection is often difficult.
Patients can be asymptomatic. If symptoms occur, they vary
from edema to pain, even extending to heart failure due to
high shunt volume. A thrill and bruit accompanying the AV
shunt is characteristic, however, not always detectable. Many
of the symptoms are reversible with surgery. We hereby
present a case of posttraumatic AV fistula of the distal
posterior tibial artery which persisted almost 1 year until
recognition.

Case Report

A 51-year-old man was referred to our university hospital
with a chronic pain in the swelling of the right foot. The
patient had sustained a car accident 1 year ago which had

caused an open pilon fracture of the right lower extremity.
The fracture was surgically treated with an external fixation.
Although the fracture was dislocated, open repositions were
performed three times and the pilon fracture was stabilized
with plates. The fibula was also stabilized with a plate
(►Fig. 1). Wound necrosis developed in the area of the right
ankle and debridement was performed several times and
treated with continuous vacuum therapy (VAC). Due to
disorder in wound healing, a hemisoleus muscle flap was
performed which, however, did not lead to a better wound
healing and revision was conducted 10 days later. Another
wound debridement was performed in the sequel, whereby
the woundwas covered with a suralis plastic andmeshgrafts,
which were performed twice. An adequate wound healing
was achieved under this treatment. The patient was then
discharged with a pseudarthrosis, a swelling in the right
lower limb and chronic pain, which was treated medically.
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Abstract Background Cases of posttraumatic arteriovenous (AV) fistula of the distal lower limb
are rarely reported. Time from trauma to diagnosis varies from hours to years.
Case Description This case report of a 51-year-old male patient shows very impres-
sively the extensive consequences of an unrecognized traumatic AV fistula. The fistula
developed here after a car accident led to a massive healing delay in a pilon fracture of
the tibia and a wound, resulting in almost 1 year immobilization, 20 operations, and
extensive pain drug therapy. After surgical revision of the fistula, bone and wound
healing improved quickly.
Conclusions The possibility of an AV fistula should be considered in case of persistent
swelling after high-energy trauma of an extremity. The therapy of choice is surgery and
the long-term result of successful fistula ligature is excellent.
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A resection of the tibial pseudo-arthrosis was performed
3 months later. Nevertheless, the massive painful swelling
persisted. Infection of the first toe necessitated an “Emmert
Plastic,” but the wound healing in the area was inhibited by
the massive swelling. The patient was referred to the pain
ambulance for the treatment of severe chronic pain.

One year after the car accident, the patient was referred to
our hospital still immobile caused by pseudarthrosis of the
distal tibia and fibula and was on continuous analgesic
treatment because of the strong pain and extreme swelling
in the right foot. The patient already had a history of 20
operations in three different hospitals. The right foot was
extremely swollen (►Fig. 2) with glossy skin and ulceration at
the first toe. There was a superficial wound in the suralis flap
plastic surrounding. Neither the distal pulses nor murmurs in
the distal extremity were detectable.

A digital subtraction angiographywas performed, showing
an AV fistula of the distal posterior tibial artery including two
of its concomitant veins. A saccular aneurysm had developed
at the AV connection. The crural arteries were sparely visual-
ized below the level of the fistula, while the veins were found
to be enlarged (►Fig. 3). Interestingly, the two veins involved
were occluded proximally so that the arterial blood flow was
drained not centrally but into the peripheral veins. An
interventional therapy was excluded because of the one
vessel blood supply of the lower leg and the risk of complete
ischemia in case of an ineffective procedure.

We performed a surgical revision of the fistula. After
localization of the fistula’s exact position by X-ray in the
operation theater, the posterior tibial artery was dissected.
After preparation of the fistula and the pertaining veins, a
small saccular aneurysmwas divided and the two veins were
sealed with 5/0 suture. The segment of posterior tibial artery
connected with the aneurysm was resected and an end-to-
end oblique reanastomosis was performed using 6/0 Prolene
(Ethicon, Hamberg, Germany) suture.

The postoperative period was uneventful and wound
healing was normal. The swelling decreased rapidly
(►Fig. 4) and the pain also eased off. The analgesicmedication
was reduced continuously. The size of the wound diminished
quickly. The postoperative control angiography 14 days later
showed patency of the posterior tibial artery without any
persisting AV connection. The crural arteries demonstrated
normal perfusion flow (►Fig. 5).

Discussion

Due to the increasing numbers of catheter interventions, AV
fistulas are no longer a rarity. There is a huge amount of
reports dealing with AV fistulas in the area of the groin and

Fig. 1 The pilon fracture of the tibia stabilized with two plates.

Fig. 2 Swelling of the right foot caused by an arteriovenous fistula of
the posterior tibial artery with its concomitant veins.

Fig. 3 Angiography of the arteriovenous (AV) fistula (arrow): There is
reduced flow in the crural part of the artery visualized. The pertaining
veins are occluded proximally and dilated peripherally due to blood
drainage into the periphery veins.
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the vessels of the trunk. Traumatic AV fistulas are predomi-
nantly connected with bullet and stab wounds.1,2 On the
contrary, traumatic AV fistulas in the distal extremities are
rare. Diagnosis is often done with delay.3–5 This case report
shows very impressively the extensive consequences of an
unrecognized traumatic AV fistula. Thefistula developed here
after a car accident led to a massive healing delay in the tibia
pilon fracture and the wound, resulting in almost 1 year

immobilization, 20 operations, and extensive pain drug ther-
apy. During the long treatment, the patient was admitted to
psychiatry because of depression and suicidal tendency
caused by the sustained immobilization and unsuccessful
therapy. Diagnosis of an AV fistula is often delayed because
the main attention is given to treatment of the primary
injuries. There is an array of typical symptoms, which unfor-
tunately can either be partially or completely absent. Since
swelling is common during trauma, it is not usually attributed
to an AV fistula. In the reported case, there was also the
exceptional finding of a central occlusion of the involved
veins, leading to AV fistula drainage only to the peripheral
veins, which contributed to a peripheral venous congestion
with massive swelling. The ensued tissue pressure inhibited
fracture healing and led to increased vulnerability of the
tissue.

It is imperative to always treat a diagnosed AV fistula, since
the ensuing shunt could lead to a volume load in theheart and
even progress to cardiac insufficiency.6 Another feature of an
AV fistula is vascular obstruction with organ ischemia and
aneurysm formation. In many cases, interventional therapy
(stent implantation, coiling, and thrombin injections) is
possible within the region of the trunk.7,8 In the presented
case, a vascular intervention was excluded because of occlu-
sion of two of three vessels and the risk of complete ischemia
of the foot. The surgical therapy entails a ligature of the
vessels involved or exposure and ligature of the fistula and
subsequently reconstructing the affected artery. Distally
positioned AV fistulas, as in this case, are rarely treated
interventionally because of the thin caliber of the vessels.
Furthermore, because of the poor arterial collateralization, it
is usually necessary to reconstruct the artery to maintain
blood supply of the extremity. In the case of the patient
described in this case report, this was performed by end-to-
end anastomosis of the posterior tibial artery.

The long-term clinical course after treating this AV fistula
is impressive. The swelling of the lower leg receded quickly.
Healing of the involved bone and skin improved rapidly with
complete wound closure. After 4 years, there is still a certain
constriction in movement in the upper subtalar joint. Circu-
lation and skin condition are without pathological findings.

Traumatic AV fistulas in the distal extremities are rare,
very often overlooked during acute trauma treatment and can
have extensive consequences. The possibility of an AV fistula
should be considered in case of persistent swelling after
trauma of an extremity.

In the case presented here, diagnosis of the AV fistula was
done by angiography, which was performed because of
malperfusion of the foot. The most common method of
detecting an AV fistula is duplex ultrasound examination.
Duplex ultrasound is noninvasive and a direct identification
of a fistula is possible in most cases. The color duplex imaging
shows a bruit and/or thrill in the area of the fistula. In
addition, the spectral Doppler analysis of the effected artery
shows an elevated systolic and diastolic velocity. The pulsa-
tility of the artery distal to the fistula is often normal. The
effected vein shows an arterialized flow proximal to the
fistula and a lack of respiratory phasicity. In the case of an

Fig. 4 The right lower leg 7 days after fistula ligature: Swelling had
decreased and wound healing appears to be normal.

Fig. 5 Angiography of the right lower extremity 14 days after surgery:
The posterior tibial artery appears normal without any residual fistula
or stenosis. The erasement of the contrast media at two sites of the
tibial artery is caused by hemostatic clips which were used
subcutaneously.
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ongoing posttraumatic swelling of an extremity, an angio-
logic evaluation is recommended and a duplex ultrasound
investigation should be performed. Angiography is also a safe
and effective method of diagnosis and can be helpful in
surgical planning.

The therapy of choice after diagnosis of an AV fistula in a
distal extremity is surgery and the long-term result of suc-
cessful fistula ligature is excellent.
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