Successful treatment of graft-duodenal fistula after
renovisceral debranching thoracic endovascular
aortic repair with limited graft resection based

on '"®F-fluorodeoxyglucose positron emission
tomography with computed tomography
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ABSTRACT

We present the case of a patient with a graft-duodenal fistula after renovisceral debranching thoracic endovascular aortic
repair. '®F-fluorodeoxyglucose positron emission tomography with computed tomography showed that the infection was
localized to the renovisceral bypass grafts and the right kidney. Based on the preoperative imaging findings, a limited
surgery with resection was performed in the fistula, right kidney, and fluorodeoxyglucose-positive bypass grafts, while
preserving the fluorodeoxyglucose-negative grafts. No signs of reinfection were reported 2 years after the surgery. Ac-
curate assessment of infection with '®F-fluorodeoxyglucose positron emission tomography with computed tomography
may be useful for performing adequate excision of infected lesions. (J Vasc Surg Cases and Innovative Techniques

2021;7:286-90.)
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Graft-duodenal fistula (GDF) is a clinical manifestation
of vascular graft infection (VGI) after surgical or endovas-
cular aortic repair. It is a rare and life-threatening compli-
cation that requires intensive multidisciplinary
treatment. Surgical treatment is lifesaving; however, the
extent of excision is difficult to determine, particularly
in patients who have undergone extended aortic repair.
Selection of appropriate imaging technology is essential
for identifying the extent of infection and determining
the treatment strategy.

BE-fluorodeoxyglucose positron emission tomography
combined with computed tomography (FDG-PET/CT)
has been traditionally used for oncologic and inflamma-
tory diseases; however, several recent reports have sug-
gested its use for VGls.

This study described the successful treatment of a pa-
tient who developed GDF after extended aortic repair
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by applying FDG-PET/CT and limiting the extent of exci-
sion. The patient consented to the publication of details
and images related to the case.

CASE REPORT

A 47-year-old man with Marfan syndrome presented
with fever and chills. The patient underwent several sur-
gical and endovascular surgeries for aortic dissection,
including aortic arch repair for acute type B aortic dissec-
tion 14 years ago, thoracic endovascular aortic repair for
the descending thoracic aorta 12 years ago, and a hybrid
repair with renovisceral debranching and thoracic endo-
vascular aortic repair for thoracoabdominal dissecting
aortic aneurysm 2 years ago. As shown in Fig 1, the
abdominal aorta was replaced with a Dacron bifurcated
graft, and the bilateral renal arteries (RAs) and superior
mesenteric artery (SMA) were rerouted by bypass graft-
ing using a cross-shaped graft from the right limb of
the abdominal aortic graft (AG). The celiac artery was
rerouted from the trunk of the abdominal AG. The
endografts were placed from the descending thoracic
aorta to the abdominal AC.

Investigations upon presentation showed an elevated
number of leukocytes (18,000/pL) and C-reactive protein
level (13 mg/dL). Streptococcus anginosus was isolated
from blood cultures. CT angiography showed fluid
collection around the cross-shaped bypass graft and
AG, with occlusion of the graft to the right RA with right
kidney infarction. VGl was suspected; however, the
extent of infection was unclear. Therefore, FDG-PET/CT
was performed to identify the exact site of infection.
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Fig 1. A, Preoperative computed
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tomography (CT) angiography and (B) a schematic presentation. The

abdominal aorta is replaced with a Dacron bifurcated graft. The bilateral renal arteries (RAs) and the superior
mesenteric artery (SMA) are rerouted by bypass grafting using a cross-shaped graft from the right limb of the
abdominal aortic graft (AG) (a). The celiac artery is rerouted from the trunk of the AG (b). The endografts are

placed from the descending thoracic aorta to the AG.

FDG-PET/CT showed focal and heterogeneous uptake
of FDG localized to the cross-shaped bypass graft; how-
ever, no significant uptake was found around other AGs
(Fig 2). Consequently, we performed limited surgery,
that is, resection of the cross-shaped bypass graft with
in situ reconstruction using autologous grafts, right ne-
phrectomy, infected tissue debridement, and omental
flap transposition.

OPERATIVE FINDINGS AND TECHNIQUES

1. Through a median laparotomy, we dissected the
retroperitoneal space along the cross-shaped bypass
graft. The fistula between the graft and the third
portion of the duodenum was identified (Figs 3 and
4, A), and segmental duodenal resection was per-
formed. Gastrostomy and jejunostomy were also
performed.

2. As per the FDG-PET/CT findings, the infection was
macroscopically localized to the cross-shaped
bypass graft. The abdominal AG and bypass graft to
the celiac artery were encapsulated by fibrous scar
tissue.

3. The right kidney was infarcted and a right nephrec-
tomy was performed.

4. To revascularize the left RA and SMA with autolo-
gous grafts, we harvested the greater saphenous
vein and right external iliac artery (EIA). The EIA
was replaced with an expanded polytetrafluoroethy-
lene graft. The left RA and SMA were reconstructed
with greater saphenous vein and free EIA grafts,
respectively (Fig 4, B).

5. The tissues around the infected graft were meticu-
lously debrided and irrigated. The operative field
was covered with an omental flap.

S anginosus was isolated from all explanted grafts and
tissues. Ampicillin/sulbactam was administered at the
time of presentation and continued postoperatively. Gas-
trojejunostomy was performed 10 weeks later, and the
patient was discharged after 16 weeks. Oral amoxicillin
administration was continued after discharge. The pa-
tient has been well with no signs of reinfection for
2 yeats.

DISCUSSION

GDF is a presentation of the VGI after surgical and
endovascular aortic repair. It is lethal if untreated and
surgical treatment is indispensable; however, there is
no consensus regarding surgical treatment of GDF."?
Generally, radical fistulectomy with total excision of the
vascular graft or endograft is recommended in suitable
patients.> However, radical excision is often highly inva-
sive and technically difficult in patients who have under-
gone extended aortic repair, resulting in high mortality
and morbidity. Alternatively, partial excision limited to
infected grafts, with preservation of uninfected grafts,
may be considered in localized infections.” Therefore,
the precise distinction between infected and uninfected
lesions is essential for successful partial excision.

Various imaging modalities are used for diagnosis of
VGls. CT angiography has been the gold standard modal-
ity for VGI; however, its diagnostic accuracy is suboptimal,
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Fig 2. Preoperative '®F-fluorodeoxyglucose positron emission tomography combined with computed tomog-
raphy (FDG-PET/CT) and CT angiography. A, Coronal view of FDG-PET/CT. B, Coronal view of CT angiography. C,
Axial view at the level of the graft to the right renal artery (RA). D, Axial view at the level of the graft to the
superior mesenteric artery (SMA). CT angiography shows fluid collection around the cross-shaped bypass grafts
and abdominal aortic graft (AG) (white arrows), with occlusion of the graft to the right RA (red arrows). FDG-PET/
CT showed the focal and heterogenous uptake of FDG localized to the cross-shaped bypass graft (yellow ar-
rows); however, no significant uptake was found around the other AGs.
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Fig 3. An operative photograph of the fistula between the

third portion of the duodenum (white arrow) and the
bypass graft to the superior mesenteric artery (SMA) (5¥).

with 0.67 sensitivity and 0.63 specificity.” Additionally, it
cannot show the localization of infection. Recently,
FDG-PET/CT has been used in infective conditions,
including VGl and GDF.°° A meta-analysis by Reinders
Folmer et al® reported high accuracy of FDG-PET/CT for
VGI, with 0.95 sensitivity and 0.80 specificity.

A concern with FDG-PET/CT is whether FDG-negative
lesions are uninfected and if they can be preserved. Rein-
ders Folmer et al® reported high negative-predictive
value as well as high sensitivity, which suggests that
FDG-negative lesions have a low possibility of infection.
Tokuda et al® reported two cases of intrathoracic VGI us-
ing FDG-PET/CT. These patients also had abdominal AGs;
however, FDG uptake was not observed. They explanted
only the FDG-positive thoracic AGs and preserved the
abdominal AGs; hence, there was no recurrence of infec-
tion. Goto et al'® also reported a complex case of intra-
thoracic VGI complicated by an aortoesophageal fistula.
They performed a successful limited surgery based on
FDG-PET/CT findings. These reports imply that FDG-
negative lesions can be preserved and support our strat-
egy to limit surgery. In the current case, CT angiography
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Fig 4. Schematic presentations of operative findings and procedures. A, The fistula between the cross-shaped
bypass graft and the third portion of the duodenum is identified intraoperatively (red arrow). The infection is
macroscopically limited to the cross-shaped bypass graft and the right kidney, as expected from the '®F-fluo-
rodeoxyglucose positron emission tomography combined with computed tomography (FDG-PET/CT) findings
(shown in yellow). B, Segmental duodenectomy is performed to resect the fistula. A right nephrectomy is also
performed. The right external iliac artery (EIA) is harvested and replaced. C, The cross-shaped bypass graft is
resected, and the SMA is reconstructed with the right EIA (a) and the left RA with the greater saphenous vein (b).

The other vascular grafts are preserved.

showed fluid collection apparently involved the abdom-
inal AG; however, FDG-PET/CT showed no significant FDG
uptake (Fig 3, C, D). This preoperative finding was consis-
tent with the intraoperative findings, and we were posi-
tive in preserving the FDG-negative grafts. Nevertheless,
rigorous follow-up is mandatory if some grafts remain.
Based on this finding, the long-term suppressive antibi-
otics was continued, despite the risks of antibiotic resis-
tance and a delay in recognition of recurrence of
infection.

Another issue is the choice of graft material for recon-
struction. Options in infective condition are venous and
arterial autografts, cryopreserved and fresh arterial allo-
grafts, or rifampicin-bonded synthetic grafts''* however,
graft choice is virtually limited because cryopreserved or
fresh arterial allografts are almost unavailable in our
country. The reinfection rate of rifampicin-bonded syn-
thetic graft was higher than that of allografts and auto-
grafts, and we avoided placing this graft in the “ground
zero” of infection. We believe that autografts are the
best choice in this case. We hesitated to use a venous
autograft (ie, the femoral vein) or the superficial femoral
artery in this urgent setting owing to the longer opera-
tion time needed and invasiveness. Moreover, harvesting
the femoral vein is associated with venous complications,
including venous hypertension and compartment syn-
drome.”*'® Thus, the EIA was selected. The potential risks
are infection of the prosthetic graft and aneurysmal
deterioration of the autograft, particularly in patients
with connective tissue diseases. Therefore, close surveil-
lance is required.

CONCLUSIONS

We described the successful treatment of a patient
with GDF after extended aortic repair by partial excision
limited to infected lesions based on FDG-PET/CT find-
ings. FDG-PET/CT was helpful in performing an adequate
excision of the infected lesions.

We would like to thank Editage (www.editage.com) for
English language editing.
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