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INTRODUCTION:  Arteriovenous  fistula  (AVF)  is  the  abnormal  connection  between  an  artery  and  vein.
Congenital  AVF  of the  popliteal  artery  is very  rare.
PRESENTATION  OF  CASE:  89  year  old  lady  presented  with right  acute  lower  limb  ischaemia.  She  had
unilateral  chronic  venous  hypertensive  change  in  the  right  leg.  Femoral  embolectomy  was  performed.
Backflow  was  achieved.  Arteriotomy  was  closed.  The  patient’s  leg  continued  to  deteriorate.  She  returned
to  theatre.  On-table  angiogram  showed  an  occluded  SFA.  Thrombectomy  was  completed.  SFA  was  patent
but no  blood  flowed  into  the  distal  popliteal  artery.  A  second  on  table  angiogram  revealed  AVF  between
popliteal  artery  and  vein.  Dissection  to  the  posterior  aspect  of  the  knee  revealed  the  fistula.  The  vein  was
arterialized  and  enlarged.  The AVF  was  ligated.  Normal  distal  blood  flow  was  achieved.  Retrospectively
we  measured  the  leg  lengths.  Right  leg  was 3 cm  longer  than  the left.  The  right  leg circumference  was
7 cm  greater  than  the  left.  She  reported  chronic  venous  change  from  a  young  age.  She  did  not report  any
history  of  trauma  to the  limb.
DISCUSSION:  Popliteal  artery  to  popliteal  vein fistula  is  a rare.  Trauma  is  the  most  common  cause of

popliteal  AVF.  Should  the condition  develop  before  closure  of  the epiphyses,  there  may  be an  increase  in
leg  measurements.
CONCLUSION:  We postulate  that  this  case  of  AV  fistula  may  be congenital  due  to discrepancy  in leg
measurements  and  unilateral  chronic  venous  hypertensive  change.  Rarely  persistent  remnants  of  the
embryonic  sciatic  artery  can lead to  arteriovenous  anastomoses,  which  may  be  a  possible  aetiology.

© 2014  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).
. Introduction

An arteriovenous fistula (AVF) is the abnormal connection
etween an artery and vein that bypasses the capillary bed. They
an be congenital or secondary to trauma or inflammation.1 Con-
enital AVF of the popliteal artery is very rare, with few case reports
n the literature.

. Presentation of case

An 89-year-old lady was transferred to our hospital with pro-
ressive pain in her right calf radiating to her toes over the course
f a few days. On presentation her right leg was  acutely ischaemic.

he patient reported parasthesia and decreased power. The patient
ad a background history of Type 2 diabetes mellitus, hypertension
nd atrial fibrillation. She was not on therapeutic anticoagulation.

∗ Corresponding author.
E-mail address: suzub@hotmail.com (S. Beecher).
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210-2612/© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associate
http://creativecommons.org/licenses/by-nc-nd/3.0/).
On examination of the right lower limb there was a blue discol-
oration of the foot. She had signs of chronic venous hypertension
in the right leg (Fig. 1a). Her right leg appeared to have a greater
diameter when compared to the left leg (Fig. 1b). Her right leg was
cold on palpation. Capillary refill was delayed. No pulse or thrill was
palpable at the site of the popliteal artery, nor were the distal pulses
palpable. Sensation in the limb was  intact, however power was
reduced. The clinical impression was that of acute limb ischaemia
secondary to lower limb embolism. As she had an acute presenta-
tion, she did not undergo any pre-operative radiology or vascular
investigations.

The patient was started therapeutically on a heparin infusion
and brought emergently to theatre for a femoral embolectomy. A
small embolus was  retrieved, however the Foley catheter could not
pass beyond the level of the popliteal artery. As there was reason-
able backflow, the arteriotomy was  closed.

The patient’s leg continued to deteriorate post-operatively, with

loss of sensation and further loss of power over 48 hours. CT periph-
eral angiography revealed an occlusion in the distal Superficial
Femoral Artery (SFA). There was  a discrepancy between the leg
diameters. The right femoral vein was  4.2 mm greater in diameter
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Fig. 1. (a) Signs of chronic venous hyperten

ompared to the same point in the left leg (Fig. 2). The imaging
lso revealed signs of chronic arterial disease with vessel calcifica-
ion.

The patient returned to theatre where an on-table angiogram
howed an occluded SFA in the mid  part. Below knee popliteal
xposure was performed. Retrograde thrombectomy was  com-
leted through this incision to the SFA with subsequent angioplasty
nd stenting. Though the SFA was patent, no blood flowed into
he distal popliteal artery. A second on table angiogram was
erformed through the groin incision revealed an unusual find-

ng – a connecting fistula from the popliteal artery, filling the
emoral vein, with lack of flow to the distal patent popliteal artery
Fig. 3).

Further dissection to the posterior aspect of the knee revealed
 popliteal arteriovenous fistula, with all the blood from the artery
raining directly into the vein. The vein appeared arterialized and
nlarged. There was no evidence of dissection or extravasation of
lood in this area. There was a continuous machinery signal on
oppler assessment. The fistula underwent open ligation. Endovas-
ular stenting was not performed as the fistula was  at the level of

he joint. Following closure of the fistula, with repair of the popliteal
rtery and vein, normal flow was achieved into the anterior tibial
rtery, which was the only available outflow vessel. Medial and
ateral fasciotomies were performed.

ig. 2. CT peripheral angiogram prior to re-intervention shows discrepancy between dia
adial  leg diameter. There was significant calcification in the SFA (arrow).
(b) Enlarged right leg compared to the left.

As this patent had prolonged ischaemia, she was left with
significant motor deficit in the limb. At six weeks follow-up,
the fasciotomy sites were healing well with the aid of vacuum
assisted closure. Sensation was  intact in her right lower limb, as
were her peripheral pulses. The motor function in the leg was
improving.

3. Discussion

Popliteal artery to popliteal vein fistula is a rare condition.
Causes include trauma, from injury to the knee,2 or iatrogenically
after surgery.3 Our patient did not report any history of trauma.
Infection and malignancy can also predispose to fistula formation. A
congenital arteriovenous fistula of the lower limb can also be seen.
It can occur in syndromes such as Klippel-Trenaunay syndrome, or
spontaneously, as is the apparent case with our patient. Sponta-
neous fistula may occur at sites of chronic atheromatous arterial
disease.4

Arteriovenous fistulae can present with discrepancy in leg diam-

eter. Should the condition develop before closure of the epiphyses,
there may  be an increase in leg length.5 In retrospective measure-
ment of the lower limbs six weeks post-operatively, her right leg
was 3 cm longer than the left leg. There was  also a discrepancy in the

meters of the femoral veins in the right and left leg. It also showed a difference in
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7. Patel R, Nicholson A. Arteriovenous fistulas: etiology and treatment important
considerations from initial evaluation to treatment planning. Endovasc Today
2012;(April):45–52.

8. Miller-Thomas MM,  West OC, Cohen AM.  Diagnosing traumatic arterial injury
in  the extremities with CT angiography: pearls and pitfalls. Radiographics
2005;25:S133.
ig. 3. Intraoperative angiogram – retrograde flow of contrast from the popliteal
rtery to the popliteal vein.

eg circumference, with the right leg measuring 7 cm greater than
he left. Asymmetric varicosities are often present due to venous
ypertension. Ulceration may  also be present. It can also present
ith cardiac decompensation. Our patient reported chronic venous
ypertensive change in her right calf over her lifetime, with an
nlarged right calf compared to the left side. Other general phys-
cal findings that may  be present include a palpable thrill and
ncreased skin temperature. There may  be a continuous machin-
ry murmur on auscultation. Distal pulses may  be diminished. An
nteresting sign to look for includes “Bragman’s Sign”, whereby
he heart rate drops after occluding the artery proximal to the
stula.6

The investigation of choice for diagnosis or arteriovenous fistula
s duplex ultrasonography. The presence of an AVF is demonstrated
y low-resistance flow in the enlarged afferent artery, high velocity
ow spectrum at the fistula site and a high velocity, arterialized
aveform in dilated, thick-walled draining veins.7 Although not 1st

ine, CT angiography may  also be used to diagnose AVFs.8 Catheter
ngiography can also show the precise anatomy of AVFs. However,
iven the acute presentation of lower limb ischaemia, the patient
id have a pre-operative angiogram, as urgent intervention was

ndicated. If indeed a pre-operative angiogram had been performed
rior to initial operative management, there may  have been a more
avourable outcome, as the fistula may  then have been detected on
he primary intervention, which would have reduced the ischaemic
njury to the limb.

Treatment of the AVF is indicated in patients who become
ymptomatic.9 Those who are asymptomatic may  be managed con-
ervatively as spontaneous resolution is possible.10 Surgical repair
as long been the mainstay of treatment, however there are other
ethods including ultrasound-guided compression that may  be

seful in the treatment of early fistulas. Surgical approaches for
epair of the fistula site can be open or endovascular. Endovascu-
ar approach may  be suitable for patients with a high anaesthetic
isk. Our patient was not an ideal candidate for endovascular
epair as the fistula was located across a joint. Ultrasound guided
ompression therapy was also inappropriate as the fistula in
his case was longstanding.11 Newer techniques of repair include

ercutaneous coil of the AVF12 or embolization with N-butyl-
yanoacrylate.13
PEN  ACCESS
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4. Conclusion

We postulate that this case of AVF may  be congenital. The patient
did not report any history of trauma to the knee. It is evident that the
AVF is longstanding due to discrepancy in leg measurements. The
aetiology of congenital popliteal AVF is unknown. Rarely persistent
remnants of the embryonic sciatic artery can lead to arteriovenous
anastomoses.14 There a few case reports of similar conditions in
the literature. One case report described an incidental finding of a
popliteal arteriovenous fistula, which appeared to be spontaneous,
however that case the patient had bilateral venous hypertensive
change.15 More evidence is needed to ascertain the underlying
aetiology of spontaneous arteriovenous fistulae.

Should a patient present with acute lower limb ischaemia and
limb discrepancy or signs of asymmetrical venous hypertension,
then routine intra-operative on-table angiogram should be per-
formed after successful thrombectomy to exclude AV fistula that
may  be managed with immediately endovascular intervention, to
avoid further intervention. Clinical awareness of this condition is
required to anticipate the need for this.
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