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Usefulness of 18 F-FDG-PET/CT in aortic graft
infection: two cases
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Abstract

Diagnosis of vascular graft prosthesis infection is crucial, but not straightforward. Here we report two cases in which
[18 F] fluoro-2-deoxy-D-glucose positron emission tomography/computed tomography (18 F-FDG PET/CT) was very
useful in the diagnosis of aortic graft infection. Case 1: A 77-year-old Japanese man, two months status post aortic
arch graft surgery, suffered from repeated fevers. Blood cultures revealed bacteremia. 18 F-FDG-PET/CT ruled out
graft infection and diagnosed lumbar pyogenic spondylitis, which was treated with antibiotics, sparing the patient a
possible reoperation. Case 2: A 53-year-old Japanese man, seven years status post replacement of the aortic root
and ascending aorta, had been suffering from an ostensibly aseptic fistula for over a year and a half. Although
repeated CT findings had been negative, 18 F-FDG-PET/CT clearly demonstrated communication between the
fistula and the ascending aortic graft. He was treated with repeat ascending aortic replacement, omentopexy, and
antibiotics. Our experience supports 18 F-FDG-PET/CT as a promising modality in cases of suspected vascular
graft infection.
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Background
Vascular graft prosthesis infection is a serious complica-
tion of vascular surgery. Its diagnosis is often elusive.
[18 F] fluoro-2-deoxy-D-glucose positron emission tom-
ography/computed tomography (18 F-FDG PET/CT) is
an established imaging tool for tracing suspected inflam-
mation or infection [1,2]. The fusion of 18 F-FDG-PET
and computed tomography scans (18 F-FDG-PET/CT)
acquired in a single session enables precise localization
of abnormal 18 F-FDG uptake [2]. These properties make
it a promising modality for the noninvasive diagnosis of
graft infection [1,3-6].
We report two clinical cases where 18 F- FDG-PET/CT

was very useful to arrive at a definitive diagnosis and to
determine proper treatment.

Case presentation
Case 1
A 77-year-old Japanese man who underwent total aortic
arch replacement for chronic Stanford B aortic dissection
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was readmitted to our hospital two months later with
fever (> 38°C) and shaking chills. Compared with an early
postoperative examination, admission chest CT showed
no change in low-intensity areas around the ascending
portion of the graft without associated fluid or gas. Echo-
cardiography did not show any infectious signs, such as
intravascular vegetations or effusion around the graft.
Enterococcus faecalis grew from admission blood cul-
tures. Because the patient was found to have periodon-
titis with the same bacteria, tooth extraction was
performed and antibiotic treatment (meropenem trihy-
drate 0.5 g twice a day) instituted for 10 days. He was
discharged from hospital with a C-reactive protein
(CRP) of 2.26 mg/dL. One month after discharge, he
again experienced fever (37.5°C) with increased inflam-
matory signs. At that time, an implanted tooth was ex-
tracted, though it looked normal, under antibiotic
coverage. The fever temporarily improved, but in-
creased CRP (> 3 mg/dL) persisted. At 80 days after the
initial fever, he was again febrile. Blood cultures dem-
onstrated Enterocoocus faecalis again, while the peri-
odontitis had resolved. Because we could not find
the fever source with CT or ultrasound, he underwent
18 F-FDG-PET/CT, which showed abnormal uptake in
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the upper part of the fifth lumbar vertebra with a max-
imum standard uptake value (SUVmax) of 6.55, and
corresponding osteolysis at the same site on the CT
images (Figure 1). Substantial 18 F-FDG accumulation
was seen around the ascending and arch aortic graft
(SUVmax 6.45), but it was judged as physiological, as
its accumulation was diffuse. Lumbar magnetic reson-
ance imaging (MRI) showed a low-intensity area with
unsharp margins on T1-weighted images and high in-
tensity on T2-weighted images with fat saturation on
the ventral side of L5 (Figure 2). Because the patient
had a history of chronic back pain that had not wors-
ened, the physical findings had not been helpful. As a
result of the 18 F-FDG PET/CT and MRI, L5 pyogenic
spondylitis was diagnosed as the source of infection,
and long-term antibiotics were administered.
Eighteen months after the diagnosis, a second

18 F-FDG-PET/CT showed resolution of the abnormal
accumulation of 18 F-FDG in L5, while both SUVmax
(6.43) and the distribution pattern of 18 F-FDG around
the aortic graft were unchanged (Figure 3). The anti-
biotics were discontinued. He has been doing well
for six months after cessation of antibiotic therapy
(CRP < 0.03 mg/dL).
Figure 1 18 F-FDG-PET/CT in Case 1. Circle; Abnormal uptake of 18 F-FDG
was evident at the same site on CT. *; Although substantial 18 F-FDG accum
judged as physiological.
Case 2
A 53-year-old Japanese man seven years status post
replacement of the aortic root and ascending aorta
(mechanical valve and Dacron graft) for aortic root ecta-
sia, aortic insufficiency, and chronic aortic dissection
(Stanford A, DeBakey Type II) reported pain, redness,
and bulging around the upper sternotomy site. We diag-
nosed chronic sternal wire infection and extracted the
wires with wound debridement. At that time, thick
yellow-white purulent material was observed. It was
culture-negative. The pain and redness, leukocytosis,
and increased CRP resolved immediately. However,
small amounts of culture-negative discharge from the
wound persisted, suggesting a fistula. Several chest CTs
demonstrated no obvious abnormalities to suggest infec-
tion or inflammation around the graft. Despite antibi-
otic therapy, wound debridement, and vacuum-assisted
wound closure therapy, the fistula remained. The patient
declined major surgery, because he had already returned
to work. Over 500 days after he first presented with pain,
he was febrile, despite negative wound and blood cul-
tures. An 18 F-FDG-PET/CT examination found abnor-
mal 18 F-FDG accumulation around the ascending aortic
graft (SUVmax 6.22), extending from the superior aspect
in the upper part of the 5th lumbar vertebra (SUVmax 6.55); osteolysis
ulation was seen around the ascending and arch aortic graft, it was



Figure 2 MRI in Case 1. Circle; Low-intensity area with unclear boundary on the T1-weighted image (left) and high intensity on the T2-weighted
image + fat saturation (right) on the ventral side of the 5th lumbar vertebral body.

Tayama et al. Journal of Cardiothoracic Surgery 2014, 9:42 Page 3 of 5
http://www.cardiothoracicsurgery.org/content/9/1/42
of the graft to the skin through the superior margin of
the sternum (Figure 4), suggesting fistulous communica-
tion with the graft. He underwent a repeat ascending
aorta replacement, plus omentopexy, 595 days after the
initial presentation with inflammatory signs and symp-
toms. At surgery, white-yellow purulent material was
found around the felt reinforcing the distal anastomosis
of the ascending aortic graft. Fortunately, the infection
was localized to the distal anastomotic site. The aortic
valve prosthesis and aortic root graft prosthesis were left
in place. The space around the new graft and anterior
mediastinum were filled with a substantial amount of
omentum. Methicillin-sensitive Staphylococcus aureus
was cultured from the removed felt. His postoperative
course was uneventful, with discharge from the intensive
care unit on postoperative day (POD) 1. The CRP level
was below 2 mg/dL on POD 14. He was discharged from
the hospital on POD 17. Minomycin hydrochloride
200 mg/day was begun on POD 8 as other intravenous
antibiotics were discontinued, and he remains on that
dose as an outpatient, because the old aortic valve pros-
thesis and aortic root graft prosthesis were left in place.
His condition has been good without any sign of recur-
rent infection 10 months after the operation.

Discussion
Graft infection following prosthetic vascular reconstruc-
tion is an uncommon but severe complication. The clin-
ical presentation is sometimes subtle and non-specific
and may occur long after surgery. Early diagnosis and
treatment are essential to prevent further complications
and to avoid unnecessary repeat surgery and removal of
uninfected grafts [1,3]. Infection of aortic grafts is gener-
ally more serious than that of peripheral arteries, be-
cause repeated surgery is so invasive. If prosthetic graft
infection is suspected, a patient should be hospitalized,
and cultures from both the surgical wound and blood
should be taken followed by the initiation of broad-
spectrum antibiotics. At the same time, definitive diag-
nostic imaging is essential. CT scan is the gold standard
for assessment of vascular graft infection, though ultra-
sound scanning and MRI are widely used noninvasive
diagnostic modalities [3]. Generally, intact grafts are cov-
ered by normal or sometimes fibrotic tissue and are well
incorporated into the surrounding tissue. In contrast, in-
fected grafts often appear unattached to the surrounding
tissues, and are sometimes surrounded by turbid fluid,
air bubbles, or purulent material. It is important to re-
member that: 1) peri-graft air is present in only about
half of all cases, 2) a normal air collections can be seen
on CT up to 4–7 weeks following reconstructive surgery
[1,7], 3) the presence of lymphocele and non-infected
hematoma in the vicinity of the implant hampers diag-
nosis, 4) low-grade infection also may increase the inci-
dence of false-negative CT studies, 5) the accuracy of
CT scans decreases in the chronic phase (acute vascular
graft infection is diagnosed with a sensitivity and specifi-
city reaching 100%, but that decreases to 55% in cases of
chronic infection) [3]. To increase diagnostic accuracy,
repeat examinations over time are often required.
Whereas CT scans afford visualization of the structural

changes secondary to infection, nuclear medicine techniques



Figure 3 18 F-FDG-PET/CT in Case 1, 18 months after treatment
for pyogenic spondylitis. It showed resolution of the abnormal
accumulation of 18 F-FDG in L5, while both SUVmax (6.43) and the
distribution pattern of 18 F-FDG around the aortic graft were
unchanged. Circle; Abnormal accumulation of 18 F-FDG in L5
has disappeared.

Figure 4 18 F-FDG-PET/CT in Case 2. Arrow; Abnormal 18 F-FDG
accumulation is extensive around the ascending aortic graft
(SUVmax 6.22), continuous from the upper edge of the graft to
the fistula.
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facilitate diagnosis on the basis of molecular biological
changes. 67Gallium scintigraphy was acknowledged to
be a useful examination for inflammation. Unfortu-
nately, it has been shown to be of limited value in the
assessment of vascular graft infection, with a relatively
low reported sensitivity [1]. While 99mTc- or 111In-la-
beled leukocyte scintigraphy is highly accurate for the
detection of infected grafts, other infectious processes
localized in the vicinity of the graft can account for
false-positive results [1,3].
As opposed to conventional scintigraphy, 18 F-FDG-PET/

CT has become an established imaging tool. 18 F-FDG
is a marker of increased intracellular glucose metabol-
ism and is taken up by malignant as well as infectious
and inflammatory processes [8]. The diagnostic sensi-
tivity of 18 F-FDG/PET-CT is extremely high compared
with other diagnostic modalities. In a prospective study
including 39 patients with suspected vascular graft
infections, 18 F-FDG-PET/CT had a sensitivity, specifi-
city, positive predictive value, and negative predictive
value of 93%, 91%, 88%, and 96%, respectively [5]. Ac-
cording to Tokuda et al. [9], an SUVmax value of
greater than 8 in perigraft tissue is suspicious for graft
infection. This cut-off value must be further assessed,
as its experience was limited to only nine cases(thoracic
graft infections; 4 positive vs 5 negative cases). Actually
in our Case 2, a definite graft infection, SUVmax around
the graft was lower than 8.
The whole-body imaging capabilities of 18 F-FDG-

PET/CT allow the detection of infectious foci distant
from the graft. Faster examination time than conven-
tional scintigraphy required is an additional clinical ad-
vantage of 18 F-FDG-PET/CT, with preliminary results
available within 2 hours [10].
One of the drawbacks of 18 F-FDG-PET/CT is its rela-

tively low specificity in infection/inflammation imaging
[1,4,10,11]. Fukuchi et al., using PET alone, showed that
18 F-FDG-PET had a sensitivity of 91% but a specificity
of only 64%, as compared with CT, which had a lower
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sensitivity of 64% but a specificity of 86% [4]. The early
phase of wound healing is physiologically accompanied
by an increased accumulation of 18 F-FDG [5,12]. Exten-
sive linear FDG uptake of mild-to-moderate intensity
along vascular grafts that have no evidence of infection
has been previously described [1,4]. Venous thrombosis,
sterile inflammation, vasculitis, chronic polyarthritis, or
retroperitoneal fibrosis may all lead to an abnormal ac-
cumulation of 18 F-FDG.

18 F-FDG-PET/CT enabled us to find an infectious
nidus remote from the graft in Case 1 and to diagnose
aortic graft infection in Case 2. Graft infection could
have preceded and, in fact, caused the lumbar pyogenic
spondylitis in Case 1, as recurrent bacteremia with the
same microorganism suggested an intravascular focus.
But we speculate that it was an extraaortic source due to
the lack of change in the appearance of the graft be-
tween the first and second 18 F-FDG-PET/CT studies.
Regardless, 18 F-FDG-PET/CT enabled the diagnosis of
an infectious focus, which could then be addressed.

Conclusion
18 F-FDG-PET/CT is able to provide clinically significant
information on the origin of infections, including infec-
tions of vascular grafts. If aortic graft infection is sus-
pected, we recommend 18 F-FDG-PET/CT for definitive
diagnosis. This noninvasive diagnostic tool may help to
avoid unnecessary surgery and lead to timely, appropri-
ate treatment.
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