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The authors report a successful management of obturator bypass surgery in three patients with infected femoral
pseudoaneurysm. This bypass reconstruction is an uncommon operation due to the difficult surgical technique and infrequent
indications. In the present report, the authors reviewed the literature published between 1988 and 2008 consisting of 78 cases
with the claim of obturator bypass surgery for this condition. It is important to note that this type of extra-anatomical bypass
together with debridement and excision of infected femoral pseudoaneurysm might be another option to decrease the risk of
vascular conduit infection and increase successful limb salvageability.
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Pseudoaneurysm is attributed to a variety
of causes such as infection, anastomotic graft
disruption, trauma, intra-arterial drug injection,
closure device infection, and arterial access for
diagnostic or endovascular procedures(1). It is most
frequently seen in the groin region(2). A patient who
was diagnosed with infected femoral pseudoaneurysm
typically presented with fever, together with swollen,
painful, and pulsatile mass. This condition may be
misdiagnosed as a simple groin abscess if a general
practitioner does not recognize it.

Controversy still exists about the manage-
ment of the infected femoral pseudoaneurysm.
Several surgeons suggested that ligation, excision
of pseudoaneurysm, and local debridement are safe
treatment modalities to avoid a risk of vascular
conduit infection(3-6). Others preferred excision of
pseudoaneurysm following extra-anatomic bypass
with obturator bypass reconstruction because this
bypass is far from an infected groin area(7-9). In

addition, this procedure has lower claudication, rest
pain and amputation rates than ligation and resection
of pseudoaneurysm(10). To date, the obturator bypass
is infrequently performed due to the difficult surgical
technique and infrequent indications.

In the present study, the authors wish to
report the outcomes of treating three patients with the
infected femoral pseudoaneurysm on whom the
obturator bypass surgery together with debridement
and excision of pseudoaneurysm were performed. The
Siriraj ethical committee for research in humans
approved this article.

Case Report
Surgical technique

The principle of obturator bypass is to avoid
the infected groin region, which was originally
addressed by Shaw and Baue(11). The patient was
placed on the operating table in the supine position.
The operation was performed under general
anesthesia. The affected entire leg was prepared and
draped. The hip can be flexed and externally rotated
to relax the thigh musculature in this position.
Abdominal exposure may be gained through a median
or a retroperitoneal approach. The retroperitoneal
approach was performed through oblique abdominal
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incision when preoperative computed tomographic
angiography (CTA) showed an iliac artery was
suitable as an inflow vessel for the graft. The site
selected for distal anastomosis depends on the extent
of the disease, as determined by palpation and
accurate preoperative CTA. For obturator bypass, the
authors usually use a 6- to 8-mm ringed poly-
tetrafluoroethylene (PTFE) graft. The obturator
foramen is visualized at posterior to the superior pubic
ramus and covered by thick aponeurosis. Gentle
sweeping of the peritoneal sac, ureter, and bladder
to the midline gives access to this foramen. The
obturator artery, vein, and nerve pass through the
lateral superior margin of the obturator canal. The
obturator aponeurosis was incised by electrocautery
and enlarged by fingers. A distal incision was made
medially in the lower knee to access popliteal artery.
The surgeon now selects an area for making a tunnel
through the foramen. This tunnel should be located
away from where the obturator artery and nerve pass
through, to avoid injury to these two structures.
Obturator vein was ligated to prevent accidental
injury during the insertion of tunneler. Before systemic
heparin administration (80 IU/kg), the tunneler passed
the obturator foramen through a plane between the
adductor longus and magnus muscles to the popliteal
fossa. Then, the PTFE graft placement was inserted
into the tunneler. The inflow anastomosis to this graft
was placed to either the iliac artery or the infrarenal
aorta by the end to side technique. The distal
anastomosis on popliteal artery was performed with
miller patch in two cases and direct anastomosis to
the previous femoropopliteal bypass graft in one case.
After the completion of the distal anastomosis, the
vascular clamps were released and the peritoneum was
closed carefully. The abdominal and thigh incisions
were closed, and dressings were applied.

Case 1
A 76-year-old male with diabetes mellitus,

hypertension, and chronic obstructive lung disease
presented with a three-week history of fever and
swelling in the left groin. The examination at the
affected groin showed a pulsatile mass with thrill
and tenderness. He underwent CTA showing a 6-cm
pseudoaneurysm with conceal rupture at the left
common femoral artery (Fig. 1). The diagnosis of
infected pseudoaneurysm was made. On admission,
he was treated empirically with intravenous (IV)
Ceftriazone and Vancomycin. He was taken to the
operating room where a 7-mm PTFE ring graft was

placed between the left external iliac artery and the
popliteal artery with distal Miller patch through the
obtulator foramen (Fig. 2). The aneurysm was excised
following the ligation of the external iliac artery
above the inguinal ligament and the superficial and
deep femoral arteries through small incision beneath

Fig. 2 CTA shows a 7-mm PTFE graft between the left
external iliac artery and the left popliteal artery
with Miller patch through the obtulator foramen

Fig. 1 CTA shows a 6-cm pseudoaneurysm at the left
common femoral artery
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the aneurysm. The tissue culture grew Salmonella
group D. He had an uneventful postoperative course
and was discharged on day 32 with oral ciprofloxacin.
The graft was still good patency at the 12-month
follow-up period.

Case 2
A 69-year-old male smoker suffering from

hypertension and diabetes mellitus, was admitted
with a three-month history of swelling in the right
groin. The examination showed a pulsatile mass with
erythematous area and tenderness in the affected
groin. The CTA showed a 5-cm pseudoaneurysm at
the right common femoral artery, total occlusion of
proximal the three-fourth of the right superficial artery
and stenosis of the left external iliac artery (Fig. 3A).
The diagnosis of infected pseudo aneurysm with the
right femoropopliteal and the left iliofemoral occlusive
disease was made. He was treated empirically with
Ceftriazone and Cloxacillin. The patient was taken to
the operating room where a Dacron bifurcated graft
was placed between the aorta and left femoral artery
and a 7-mm PTFE ring graft was anastomosed between
the right limb of Dacron graft and the right popliteal
artery with Miller patch through the obtulator foramen
(Fig. 3B). The pseudoaneurysm was excised following
ligation of the right common, superficial, and deep
femoral arteries. The tissue culture grew Burkholderia
pseudomallei. His recovery was uneventful and he
was discharged on the day 20. The graft was still
good patency at the 25-month follow-up period.

Case 3
A 70-year-old female with hypertension and

diabetes mellitus and ischemic heart disease, was
admitted with a two-week history of swelling and pain
in the left groin. She had a previous left femoropopliteal
PTFE with composite vein graft 5 years ago. The
examination showed a 10-cm tender mass in the left
groin. On admission, she was treated with Amoxycillin
and Sulbactam. The CTA showed a pseudoaneurysm
at the proximal anastomosis of the previous occluded
bypass graft. The patient was taken to the operating
room where a 6-mm PTFE ring graft was placed
between the left external iliac artery and the distal part
of the previous graft through the obtulator foramen.
The aneurysm was excised following the ligation of
the external iliac artery above the inguinal ligament
and the superficial and deep femoral arteries through
small incision beneath the aneurysm. The tissue had
no growth. She was discharged 42 days after the

admission. The graft was still good patency at the
69-month follow-up period.

Discussion
While the conventional management of

infected femoral pseudoaneurysm is femoral arteries
ligation, excision of pseudoaneurysm and local
debridement, which relate to a high rate of post-
operative intermittent claudication and major
amputation(10,12,13), the authors propose that obturator
bypass reconstruction for this condition can provide
immediate distal blood perfusion without evidence
of graft infection and major amputation in our three
cases.

In general practice, the infected femoral
pseudoaneurysm is usually misdiagnosed as having
a simple groin abscess(4). These patients usually
had the same clinical manifestations such as fever,
leukocytosis, and purulent groin abscess. A correct
diagnosis of this condition, however, can be made if
the general practitioners know a clue for the highly
suspicious information such as history of intravenous

Fig 3 (A) CTA shows a 5-cm pseudoaneurysm at
right common femoral artery, total occlusion of
proximal the third-forth of right superficial artery
and stenosis of left external iliac artery. (B) CTA
demonstrates a Dacron bifurcated graft between
the aorta and left femoral artery and a 7-mm PTFE
ring graft was placed between the right limb of
Dacron graft and the right popliteal artery with
Miller patch through the obtulator foramen
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pseudoaneurysm threatens the artificial graft used for
revascularization, especially when the graft is located
near the site of infection. In the authors technique,
extra-anatomic aorto- or iliopopliteal bypass through
the obturator foramen is deep and far from the infected
site in the groin area. The graft infection rate after
extra-anatomic bypass is varied from 0 to 20%(2,7,9,10,18,19).
The authors had no graft infection in the three
presented patients among 12, 25, and 69 months of
follow-up period.

The outcome of obturator bypass is the
most important issue to consider in treatment of the
infected femoral pseudoaneurysm. From the literature
review(2,7,9,18-20) (Table 1), the outcomes of graft
patency, limb salvageability, and mortality rate are
varied on the duration of follow-up, between one month
and 60 months. From table, the rates of graft patency
and limb salvageability vary on 55% to 100% and 60%
to 100%, respectively. In addition, the figures in the
literature pertaining to the mortality rate vary between
0% and 17%. On comparing the authors’ findings with
those in the literature, the authors results showed the
successful outcomes, of which all patients have 100%
graft patency and limb salvageability; and none of
the patients had mortality during 12 to 69 months of
follow-up. The limitation of the obturator bypass is
that it may not be feasible when deep layers of
adductor muscle are involved with infection. In
addition, the venous bleeding usually occurs during
graft tunneling if an obturator vein is not sacrificed(2).

In conclusion, the infected groin and
expansile pulsation are the important clues for clinical
diagnosis of infected femoral pseudoaneurysm. The
obturator bypass reconstruction together with
ligation, excision pseudoaneurysm, and debridement
during the single operation may be a therapeutic
option for improvement of the outcomes in this
serious condition.

Potential conflicts of interest
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