Case Report

'®F-FDG PET/MRI in the diagnosis of an infected aortic aneurysm
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Abstract: We report a case where an integrated whole body "*F-fluorodeoxyglucose (*F-FDG) positron

emission tomography (PET)/magnetic resonance imaging (MRI) is performed in the diagnostic work-up

of a saccular aortic aneurysm. The integrated whole body “F-FDG PET/MRI study answered all relevant

diagnostic questions, clearly marking an infected aortic aneurysm, depicting the extent of the infected area

in relation to the aortic branch vessels, and indicating the aortic lesion as the primary site of infection. The

patient was successfully treated by open type V TAAA repair and pericardial graft replacement. Aortic wall

infection was proven in cultures of the surgical specimen.
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Informed consent was obtained from the patient. A
64-year-old man with history of smoking, alcohol abuse
and peripheral artery disease presented at the Emergency
department with intense pain in the lower back after a
2-week history of fever, weight loss and drenching sweats.

Systemic examination was otherwise unremarkable,
there were no peripheral stigmata of infective endocarditis,
auscultation of the precordium identified no murmurs, chest
radiography and urinalysis were negative. Blood tests revealed
elevated white blood cell count (11.1x10” cells/L) and
C-reactive protein (103 mg/L). The patient was admitted
to the ward and blood cultures were taken, which detected
no bacteremia or fungemia. A magnetic resonance imaging
(MRI) study of the patient’s back was performed to evaluate
for possible spondylodiscitis. The study showed bone
marrow edema and contrast enhancement of the lumbar
vertebra L2, L3 and L4, indicative of active spondylodiscitis.
As an additional finding, a saccular aneurysm protruding
from the dorsal border of the abdominal aorta was observed
(Figure I).

An integrated whole body ""F-fluorodeoxyglucose
("F-FDGQ) positron emission tomography/MRI (PET/MRI)
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study was performed to evaluate the extent of the suspicious
aortic lesion, its relation to the spondylodiscitis as well as
for other unknown foci of infection. The 18F-FDG PET/
MRI study consisted of a whole body T2 weighted study, a
whole body T'1 weighted study pre- and post- contrast as
well as of a whole-body PET study. All MR images were
performed under breathing instructions. A T2 weighted
study with fat suppression and T'1 weighted study pre-
and post-contrast in thin slices and with cardiac triggering
were performed in the area of the aortic lesion. The study
was performed on a Siemens Biograph mMR 3T scanner.
A total dosage of 133 MBq ("*F-FDG) and 10 mL MRI-
contrast (Gadovist) was administered. PET/MRI images
showed a saccular aortic aneurysm of 5.6 cm, extending
from the distal thoracic aorta to the level of the celiac trunk
and mesenteric artery origins (type V TAAA according to
modified Crawford classification). Intense "“F-FDG uptake
in the vessel wall of the aortic aneurysm reaching to a
maximum standard uptake value (SUVmax) of 5.7 was seen
as well as contrast enhancement within the thickened aortic
wall and surrounding soft tissue (Figure 2).

The patient received intravenous antibiotics for ten days
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Figure 1 Sagittal T2 weighted images with fat suppression of the
lumbar spine showing bone marrow edema of the lumbar vertebrae
L2-L4, an irregular intervertebral disc L.2-L3 and edema in the
posterior part of the disc L3-L4. A saccular aneurysm protruding
from the dorsal wall of the aorta at the level Th11-L1 is also seen
(arrow) as well as edema of the surrounding retroperitoneal soft

tissue.

in total. The infected aortic tissue from the distal thoracic
aorta to the level of the mesenteric artery origin was
resected surgically by an open approach and the aneurysm
was replaced by a tube graft made of bovine pericardium.
The superior mesenteric artery and celiac trunk were
directly re-implanted to the graft. Genotypic analysis of
the aortic wall tissue surgical specimen by PCR revealed
the presence of Gram-negative bacteria (Capnocytophaga
canimorsus), possibly transmitted through a bite from the
patient’s dog. The patient made a quick recovery. Post-
surgery follow-up computed tomography imaging and
blood tests revealed no signs of surgical complications and
no signs of residual aortic or graft infection as well as a
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Figure 2 Whole body PET/MRI. Left image: fused whole-body
PET/T1 post contrast study in coronal plane showing "F-FDG

uptake in the wall of the saccular aortic aneurysm (arrow). Right
images from upper to lower: T2 with fat suppression (A); T'1
pre- (B) and post-contrast (C) as well as fused PET/T1 study (D)
in axial planes showing the mycotic aneurysm outpouching the
dorsal wall of the aorta. On the T2 study absent flow voids in the
aneurysm sac as well as surrounding soft tissue edema are seen. T'1
pre- and post-contrast studies show enhancement of the aortic wall
and surrounding soft tissue. PET/T1 fusion image demonstrate
abnormal ""F-FDG uptake in the aneurysm wall. PET, positron
emission tomography; MRI, magnetic resonance imaging; *F-FDG,

PF-fluorodeoxyglucose.

normalization of the CRP.
Integrated "F-FDG PET/MRI has proven added value
for the evaluation of different types of cancer (1-3). This
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case shows the high potential of FDG PET/MRI in the
diagnostic algorithm of aortic lesions suspicious for infected
aneurysms and other infectious spread. This diagnostic tool
can have direct and significant impact on the therapeutic
care pathway.

Mycotic aneurysms are a rare entity, but may pose a
challenging problem (4). Survival is markedly increased
by prompt diagnosis and surgical treatment (5,6). In early
reports, most infected aneurysms were related to valvular
infection, however nowadays most mycotic aneurysms are
aortitis related (7,8). Capnocytophaga canimorsus is found in
the oral flora of most dogs and is a rare pathogen in humans.
Human infections with C. canimorsus have been previously
reported, including endocarditis, abscesses, and mycotic
aneurysms. Immuno-incompetent patients are at higher risk
of infections (9). Other organisms with affinity to the aortic
wall include a large variety of gram-positive and gram-
negative species of which staphylococcus species (S. Aureus,
S. pneumoniae, S. epidermidis) and salmonella species being
most commonly detected. Less common pathogens include
Cowiella burnetii (Q fever) and mycobacteria (10). Bacterial
seeding of the aortic wall can occur by haematogenous
spread, lymphatic spread or direct extension from an
adjacent infected focus (8). The intimal lining of the aorta
is generally highly resistant to infection, however, even
normal aortic intima can be subject to bacterial invasion
followed by secondary degeneration of the arterial wall with
aneurysm enhancement and rupture. In one study, gram
negative bacteria seemed to be associated with a higher risk
of aortic rupture and mortality than gram-positive (11).

The diagnosis of mycotic aneurysm is difficult,
particularly in the absence of the classical signs (back
or abdominal pain, fever, pulsatile mass, positive blood
culture). Yet, an early diagnosis is critical as mycotic
infectious aortitis is associated with a high rate of rupture
and subsequent mortality as early as one week after the
onset of aortitis (12).

MR imaging with gadolinium enhancement is
becoming the non-invasive imaging modality of choice
for aortitis (13). MR imaging demonstrates the anatomic
localization, degree and extent of vascular stenosis or
vascular aneurysmal dilatation. Moreover, it has an excellent
resolution of the aortic wall and it can depict areas of active
aortitis as crescentic or ring-like vessel wall oedema and/or
thickening (14). Drawbacks of MRI are the relatively
decreased sensitivity as well as a long procedure time.

More recently, the use of ""F-FDG has emerged as
a potential tool for the initial diagnosis and assessment
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of disease activity of aortitis caused by either infectious
conditions (15,16) or non-infectious giant cell arteritis
or Takayasu arteritis (3,17-20). After first positive results
of "F-FDG PET imaging in infectious/mycotic aortic
aneurysm (15,16), recent imaging series have reported a
variable sensitivity of 60-90% and a specificity of 88-100%
of ""F-FDG PET and PET CT for diagnosing active
inflammation in arteritis (17,20-22). Anatomic changes,
such as the presence of wall thickening, luminal thrombus
and aneurysm size cannot be assessed on PET. Hence,
by combining the advantages of both MRI and PET, the
hybrid PET/MRI imaging is thought to be an imaging
modality that could improve the sensitivity in the diagnosis
of aortitis.

In conclusion, the integrated whole body “F-FDG
PET/MRI study provided all relevant diagnostic imaging
information needed for the diagnosis of an infected aortic
aneurysm and the successful planning of its treatment.
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