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Case Report

BF-fluorodeoxyglucose positron emission tomography/
computed tomography in the diagnosis of a rare mycotic
aneurysm of the thoracic aorta in a patient with fever of

unknown origin

ABSTRACT

Fever of unknown origin (FUO) is a condition with high mortality that often presents a diagnostic challenge to clinicians. We present the case
of a patient with FUO who was discovered to have a rare mycotic aneurysm of the thoracic aorta by "®F-fluorodeoxyglucose positron emission
tomography/computed tomography imaging. Mycotic aneurysm, also known as an infected aneurysm, is a highly lethal condition due to the risk
of sepsis and aneurysmal rupture. While unusual to present in this manner, it is of utmost importance to promptly recognize a mycotic aneurysm
as a potential diagnosis because initiation of treatment is critical in reversing the natural history of the disease.
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INTRODUCTION

Identifying the etiology of fever of unknown origin (FUO) remains
a challenging diagnostic problem despite recent advances in
diagnostic techniques. Early detection of the cause for FUO is
important in guiding therapy."! The use of'®F-fluorodeoxyglucose
positron emission tomography/computed tomography (**F-FDG
PET/CT) as a tool for evaluation of patients with FUO has been
shown to contribute clinically important information for the
diagnosis or exclusion of an etiology for FUO.? We present a
patient with longstanding FUO which was discovered on'®F-FDG
PET/CT to be due to a rare mycotic aneurysm of the thoracic aorta.

CASE REPORT

A 49-year-old female with a complex medical history including
a 10-year history of end-stage renal disease due to systemic
lupus erythematosus, a history of infected left upper extremity
hemodialysis graft 4 years ago, and methicillin-sensitive
Staphylococcus aureus (MSSA) bacteremia, presented with
prolonged, recurrent fevers of unclear etiology. One month
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earlier, the patient was hospitalized with MSSA bacteremia
thought to be secondary to mastitis for which she was receiving
outpatient intravenous antibiotics. Despite antibiotics,
she continued to experience fevers as high as 38.3°C. On
admission, laboratory workup included normal white blood
cell count, an elevated erythrocyte sedimentation rate of 101
mm/h (reference range: 0-20 mm/h), elevated C-reactive protein
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of 10.7 mg/dL (reference range: 0.0~1.0 mg/dL), and positive
blood cultures for MSSA. Extensive clinical and imaging workup
failed to localize a source of the FUO. Finally, "®F-FDG PET/
CT (17.9 mCi; 61-min uptake time; Discovery ST 16-slice PET/
CT, GE Healthcare, Chicago, IL, USA) was obtained to evaluate
for the potential cause of fevers and for the clinical concern for
recurrent infection of the left upper extremity vascular graft
due to left arm pain.

8F-FDG PET/CT incidentally revealed a lobulated soft-tissue
mass [Figure 1a, arrow] with intense FDG uptake along
the aortic arch [Figure 1b and c, arrow]. Evaluation of the
nonattenuation corrected PET image [Figure 1d] confirmed
that FDG uptake was not an attenuation correction artifact
due to the adjacent dense aortic arch calcification. In
addition, there were enlarged paratracheal mediastinal
lymph nodes [Figure 1a] and enlarged bilateral axillary
lymph nodes (not shown) demonstrating mild FDG uptake.
Differential considerations for the FDG-avid soft-tissue
mass adjacent to the aortic arch included infected aortic
aneurysm and inflammatory aortic aneurysm, both of
which require urgent follow-up. In addition, although less
favored, adenopathy due to lymphoma or other metastatic
malignancy was also considered. The abandoned left
upper arm vascular graft did not demonstrate FDG uptake
suspicious for infection [Figure 2a-c|. A new right upper
thigh hemodialysis vascular graft demonstrated expected
physiologic blood pool FDG activity and no abnormal
FDG activity suspicious for infection [Figure 2d and e].
CT angiogram of the chest was obtained for further
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Figure 1: *®*F-fluorodeoxyglucose positron emission tomography/
computed tomography localization computed tomography image (a)
demonstrates a soft-tissue mass along the aortic arch (arrow) and enlarged
mediastinal lymph nodes (asterisk). Fused positron emission tomography/
computed tomography (b), attenuated corrected (c) and nonattenuation
corrected (d) positron emission tomography images demonstrating intense
fluorodeoxyglucose uptake in the soft-tissue mass (arrows) and mild
fluorodeoxyglucose activity in lymph nodes (asterisk)

evaluation of the FDG-avid soft-tissue mass adjacent to
the aortic arch, which revealed a small 1-cm saccular
aneurysm of the aortic arch segment of the thoracic
aorta surrounded by a thick rim of inflammatory soft
tissue [Figure 3a and b] compatible with a mycotic
aneurysm in the setting of bacteremia.

The patient underwent thoracic endovascular aortic repair
of the aneurysm [Figure 4] and was treated with 4 weeks
of postoperative intravenous antibiotics. Follow-up blood
cultures were negative, and the patient experienced resolution
of her fevers. At the last follow-up, no cardiovascular
complications or infections were reported.

DISCUSSION

FUO, generally defined as recurrent fevers lasting 2-3 weeks
with no localizing etiology after appropriate inpatient or
outpatient workup, presents a diagnostic challenge for
clinicians. The mortality rate from FUO-related causes
is reported to be as high as 12%-35%.° As morphologic
changes may be subtle early in the disease process, anatomic
imaging modalities often have lower sensitivity in detecting
abnormalities. Because determining the source of the fevers
is critical in directing treatment, functional imaging can play
an important role in diagnosis. In patients with FUO, elevated
erythrocyte sedimentation rates, and elevated C-reactive
protein levels, '8F-FDG PET/CT has been shown to identify an
etiology in 56% of cases with a high negative predictive value up
to 100%." There are a few case reports of infected aneurysms
of various arteries detected with'®F-FDG PET/CT during the
workup of FUO.*3!

Figure 2: Axial (a), coronal (b), and sagittal (c) fused positron emission
tomography/computed tomography images demonstrating no abnormal
fluorodeoxyglucose activity at the abandoned left upper arm vascular
graft (arrow). Sagittal (d) and axial (e) fused positron emission tomography/
computed tomography images of the right thigh vascular graft (arrow)
demonstrating physiologic blood pool activity
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Figure 3: Axial (a) and coronal (b) images from the computed tomography
angiography of the chest reveal a 1-cm saccular aneurysm of the aortic arch
surrounded by a thick rim of inflammatory tissue (arrows)

Mycotic aneurysms, also known as infected aneurysms, can
be a source of ongoing sepsis and fevers. Mycotic aneurysm
located in the thoracic aorta is a rare diagnosis with no known
true prevalence, reported only in case reports and a few small
case series.® In a single-institution review which included
both the thoracic and abdominal aorta, the incidence of
mycotic aneurysms in all surgically treated aortic aneurysms
was reported to be 1 in 117.” The condition carries a high
mortality rate due to an aggressive natural history, with the
cause of death most commonly secondary to aneurysmal
rupture or multiorgan failure due to sepsis. Prompt
diagnosis and initiation of therapy is essential. However,
diagnosis is sometimes challenging because patients may be
asymptomatic and blood cultures may be negative.® Imaging
is necessary to establish the diagnosis. CT angiography is the
current imaging modality of choice for evaluating suspected
infected aneurysms.” CT imaging may show a lobulated or
saccular appearance and/or rapid expansion of the aneurysm
with surrounding inflammatory soft-tissue changes.'"” Once
discovered, the first choice of treatment for an infected
thoracic aortic aneurysm is endovascular repair, especially in
high-risk patients whose mortality rates from open surgery
would be prohibitive, combined with intravenous antibiotic
therapy.!'!

As seen in this case, findings on'F-FDG PET/CT may be the
only indication that a mycotic aneurysm is the cause of FUO.
However, ¥F-FDG PET/CT may play an additional role in the
evaluation of known aneurysms in patients with suspected
infection as this can alter treatment plans. In addition, the
utility of®F-FDG PET/CT has been demonstrated in the setting
of surveillance after postoperative antibiotic therapy.'? As
such, it is of clinical importance to appropriately recognize
and consider the diagnosis of mycotic aneurysm in patients
with FUO.
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Figure 4: Postoperative computed tomography of the chest showing repair
of the aortic arch aneurysm
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