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INTRODUCTION

Perforation of the small bowel during a femoro-femoral 
crossover bypass graft is a very rare complication. However, 
it can cause severe morbidity or mortality if not treated 
properly. For educational purposes, we herein report a rare 
case of small bowel perforation after inaccurate tunneling 
during the crossover bypass, presenting with metastatic 
infection. This study was approved by the Institutional Re-
view Board (IRB No: C-2102-107-1197) and the requirement 
for patient consent was waived. 

CASE

A 62-year-old male presented to the emergency room 
because of a 10-day history of recurrent fever and chills. 
Two months prior, he had a fever and positive blood cul-
ture for Escherichia coli and was treated with antibiotics. 

His body temperature was 38.8°C, and blood tests revealed 
leukocytosis (22,570/mm3). He underwent right femoro-
left femoral crossover bypass surgery at another hospital 31 
months prior. Computed tomography revealed soft tissue 
lesions in the right proximal thigh, distal calf, and vegeta-
tion in the bypass graft, which seemed to be located below 
the peritoneum (Fig. 1). Positron emission tomography 
revealed multiple hypermetabolic lesions in the bypass 
graft, right upper thigh, and lower calf (Fig. 2). Ultrasound-
guided aspiration of the thigh mass revealed a dark red pus, 
which was positive for E. coli. A graft-enteric fistula with 
metastatic infection was suspected. After administration 
of systemic antibiotics, incision and drainage of the pus 
was performed by an orthopedic surgeon, and the culture 
showed mixed infection with E. coli and Streptococcus 
species. Seven days after antibiotic therapy (5 days after 
the drainage), negative conversion of the blood culture 
was confirmed, and vascular surgery was performed. Ini-
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Fig. 1. Computed tomography 
angiography showed vegetation 
in the bypass graft (red arrow), 
and axial views showed the 
bypass graft inside the perito-
neum (red dotted arrow) with 
close contact with the small 
bowel.

Fig. 2. Positron emission to-
mography showed multiple 
hypermetabolic lesions in the 
bypass graft (blue dashed ar-
row), right upper thigh (red ar-
row), and lower calf (red dotted 
arrow).
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tially, both inguinal areas were dissected, and no signs of 
infection were observed. Therefore, a new femoro-femoral 
bypass graft was inserted via a new subcutaneous tunnel 
with a ringed expanded polytetrafluoroethylene (ePTFE) 
graft. The previous grafts in the inguinal area were re-
sected and sent for culture, which resulted in no growth of 
microorganisms. An additional lower midline incision was 
made, revealing the previous graft perforating the small 
bowel mesentery and eroding into the small bowel, 160 cm 
proximal from the ileocecal valve, compatible with graft-
enteric erosion (Fig. 3). The infected graft was removed 
and a 5-cm section of the small bowel was resected and 
anastomosed in an end-to-end fashion. Bilateral defects in 
the peritoneum in both suprainguinal areas were repaired. 
Postoperative antibiotics were administered for four weeks. 
The patient recovered well with no postoperative events 
and remained in good health with a patent graft without 
infection for more than 10 years. 

DISCUSSION

Only three cases of bowel perforation during femoro-
femoral crossover bypass have been reported in the lit-
erature. Hinchliffe et al. [1] reported a case series of 231 
patients who underwent femoro-femoral bypass grafting 
after aorto-uni-iliac endovascular aneurysm repair. They 
reported two cases of graft sepsis due to visceral damage 
that developed during the tunneling of a prosthetic graft. 
One patient had an unrecognized incisional hernia from a 
previous laparotomy, and the other patient had previously 
undergone laparotomy to treat an intra-abdominal abscess. 
In patients with previous laparotomy, especially in the su-

prapubic area near the expected tunneling course, preop-
erative evaluation of incisional hernia or concealed abscess 
is necessary.

van Nieuwenhuizen et al. [2] reported a case of fatal sep-
sis due to small bowel perforation that occurred two days 
after femoro-femoral bypass grafting. They intended to 
create a subcutaneous tunnel, but the tunneling was per-
formed half-blind using a stump clamp, inadvertently per-
forating the small bowel; the patient succumbed to a poorly 
understood sepsis, the cause of which was discovered by 
autopsy. They warned that blind tunneling could perforate 
the peritoneum and small bowel, especially in patients with 
extremely slim habitus. This is a case of definite technical 
failure during the tunneling procedure. We are grateful to 
van Nieuwenhuizen et al. for their candid report, revealing 
their mistakes in order to raise awareness in other vascular 
surgeons. We report this unusual case for the same educa-
tional purpose. 

Another complication caused by femoro-femoral bypass 
tunneling was reported by Häcker et al. [3], who reported 
a graft tunneled through the urinary bladder. The graft 
inadvertently placed in the bladder caused self-limiting 
macrohematuria and later dysuria. Cystography revealed a 
misplaced graft 3 months after surgery. Interestingly, the 
graft was not infected and showed good patency and was 
extravesically relocated. 

The tunneling technique of the femoro-femoral bypass 
graft is well described in a classical surgical atlas [4]. In 
brief, a suprapubic subcutaneous tunnel is digitally de-
veloped through both inguinal incisions. The aorta clamp 
is inserted via the left leg tunnel with the surgeon’s right 
hand, and the clamp tip meets the surgeon’s left finger-
tip, which guides the clamp out through the right inguinal 
wound. The midline fascial attachments are pierced with 
the aortic clamp, and the graft is pulled through the tunnel 
without twists or kinks in an inverted C configuration. The 
graft should be located in the deep subcutaneous layer and 
not below the inguinal ligament. Blind tunneling with any 
sharp instrument easily leads to perforation of the perito-
neum, bladder, or intestine, especially in elderly patients. 
Careful guidance using fingertips during tunneling is easy 
and safe. 

One more technically important issue is that any pros-
thetic graft should not make direct contact with the bowel. 
If the bowel contacts a graft, graft-enteric erosion eventu-
ally occurs. Honda et al. [5] reported that a ringed ePTFE 
graft in the peritoneum after a femoro-superior mesenteric 
artery bypass migrated into the small bowel. The prosthetic 
graft should be placed in the retroperitoneum. If part of the 
graft is located intraperitoneally and inevitably exposed to 
the small bowel, it should be covered with the omentum to 

Fig. 3. Operative picture showed the prosthetic graft pen-
etrating the small bowel mesentery and eroding the small 
bowel.
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prevent graft-enteric erosion or fistula.
Another example of bowel injury during tunneling can 

be seen in aortobifemoral bypass grafting. Blank et al. [6] 
reported aortic graft infections secondary to iatrogenic 
transcolonic graft malposition. During the tunneling of the 
aortobifemoral bypass, two graft limbs were malpositioned 
into the sigmoid colon and cecum in two cases. This could 
be avoided by tunneling under the guidance of the finger, 
which advances just above the native iliac artery. This tech-
nique can prevent the common tunneling failure of entrap-
ping the ureter between the graft and iliac limb when the 
graft should be placed below the ureter and above the na-
tive artery.

To avoid recurrent graft infection, the operation se-
quence in this case was carefully designed. To avoid blood-
borne reinfection, vascular surgery was performed after 
confirming negative conversion of blood cultures. After 
revealing that both inguinal anastomoses were intact and 
free of graft infection, a new femoro-femoral bypass was 
performed in situ, and as much of the previous graft was 
excised as possible. After closing both inguinal wounds, a 
lower midline incision was made, and small bowel resection 

and infected graft removal were performed in the last stage.
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