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a b s t r a c t

INTRODUCTION: Aortitis often occurs in patients with systemic vasculitis.
PRESENTATION OF CASE: We reported a 73 year old man with giant cell arteritis who was presented with
abdominal pain and weight loss.
DISCUSSION: Aortitis was diagnosed on PET-CT scan performed because initial investigations raised the
possibility of pancreatic pathology.
CONCLUSION: This case highlights the utility of PET-CT in the diagnosis of abdominal aortitis and the need
to consider aortitis as a differential in patients with abdominal pain with a history of vasculitis.

© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Aortitis is the inflammation of the aortic wall, regardless of
the underlying aetiology. Most commonly, aortitis occurs due to
an infective or autoimmune process. Clinically aortitis can evade
diagnosis as it commonly presents in a non-specific manner with a
spectrum of symptoms including abdominal pain, fever and weight
loss. Imaging is required to definitively establish a diagnosis and
for follow up. Here, we present the case of a difficult diagnostic
conundrum that required many imaging modalities to establish a
diagnosis, and eventually led to an incidental finding of aortitis on
PET CT.

2. Presentation of case

Our patient was a 73 year old gentleman who initially presented
with a 1 week history of right sided colicky flank pain. Although a
renal calculus was suspected, he had other symptoms including
nausea, vomiting and anorexia. He had also noticed a significant
weight loss over the previous ten months and described weakness
and decreased energy levels. He had no constipation, diarrhoea or
urinary symptoms. On examination his abdomen was soft, with
mild right sided abdominal tenderness. His temperature was 37.8
and his inflammatory markers were slightly raised (WCC 16,000
cells per litre, CRP 48 mg/dl). His past medical history included
stage 2 colon carcinoma treated by left hemicolectomy with no
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Fig. 1. CT pancreas showing atherosclerotic plaques in AAA.

recurrence, giant cell arteritis (GCA) diagnosed 2 years ago, treated
by prednisolone and type 2 diabetes diagnosed 10 years ago, for
which he is taking metformin/vildagliptin (Eucreas). His GCA was
diagnosed following temporal artery biopsy after he presented with
heachache, visual disturbance and elevated erythrocyte sedimen-
tation rate (ESR) Fig. 1.

A renal calculus was suspected but none was seen on plain X-ray
or CT KUB, though the latter imaging demonstrated a small 3.8 cm
abdominal aortic aneurysm and several pancreatic abnormalities,
with coarse calcifications and low attenuation in the pancreatic bed
suggestive of chronic pancreatitis and together with suspicion of
a query pancreatic pseudocyst. His CA 19–9 was 748.7 units/ml
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Fig. 2. CT PET showing intense tracer uptake in wall of aorta.

(0–37) and CEA 4.0 ng/ml (0–5) and given the pancreatic changes
he was scheduled for a CT Pancreas Fig. 2.

This patient represented 3 days later, however, with more severe
pain. CT pancreas at this time showed pancreatic duct obstruc-
tion due to a focal calcification in the pancreas neck and a 3.8 cm
infrarenal AAA with extensive soft tissue plaque in the anterior
wall. It was felt that a pancreatic neoplasm was less likely given
the lack of appreciable soft tissue abnormality and more likely to
be dystrophic calcification secondary to chronic pancreatitis. Given
the elevated CA 19–9, it was decided to perform a PET CT to fully
evaluate the pancreatic changes. At this point, we were not wor-
ried about the extensive soft tissue plaque in the anterior wall of his
abdominal aortic aneurysm and treated it as an incidental finding
as our primary concerns were the abnormal pancreatic findings,
and we felt that a PET CT would provide conclusive evidence as to
the presence or absence of a pancreatic malignancy.

PET-CT demonstrated no FDG-avid evidence of pancreatic
malignancy but did show incidental intense tracer uptake in the
wall of the aorta suggesting active inflammation within the athero-
matous plaque or aortitis. The aorta size was also measure at 4.3 cm
indicating and increase in size from the CT. Literature shows that
PET CT is not as accurate as standard CT for demonstrating the size
of vessels, which accounts for the increase in size [3,4]. He was sub-
sequently referred to vascular and rheumatology for follow up. The
patient was commenced on oral steroids by the rheumatologists
and is having a follow up CT scan of his aorta at 6 months with the
vascular team to assess the size and inflammation of his aneurysm.
It was considered that conservative management should be the ini-
tial treatment approach and then if no significant improvement
surgery would be considered. To date, the patient is symptom free
and he has no further complications.

PET-CT was negative for pancreatic malignancy but allowed
us to make the diagnosis of abdominal aortitis and refer to the
appropriate specialist, thereafter. By performing the PET-CT our
management of this patient changed as this scan had not been
performed, the patient may have underwent further investigation
for malignancy including colonoscopy and oesophago-gastro duo-
denoscopy. PET-CT should be reserved for those patients with a
background of GCA who present with unexplained symptoms as
aortitis. Aortitis is a rare complication but it is one that should
be considered in patients with abdominal pain and a history of
vasculitis [5].

3. Discussion

Aortitis is an inflammatory condition of infectious or inflam-
matory origin involving the vessel wall. It is a subtype of the
vasculitides that can cause inflammation in blood vessels of any
size in any location in the body. The clinical presentation is often
non-specific and can evade diagnosis, as the laboratory results and
its systemic manifestations often mimic other presentations. Aor-
titis can be either infectious or non-infectious, with vasculitis and
autoimmune conditions common underlying aetiological factors.
Common causes of non-infectious aortitis include giant cell arteri-
tis, which was the likely cause of this patient’s aortitis, given, he
had a known history of GCA.

The incidence of large artery complications in GCA has been
reported by Nuenninghoff et al. in 2003, which discovered that
27% of their cohort presented with complications such as aortic
aneurysm and aortic dissection. Of the patients with aneurysm
in the thoracic aorta, dissection developed in 9 of these patients
[5%] and was the cause of death in [7] [4%]. Four patients [2%] had
both thoracic and abdominal aortic aneurysm. One patient survived
surgery for dissection of an abdominal aortic aneurysm and died
later of an unrelated cause. They concluded that 18% of patients
with GCA develop aortic aneurysm and/or aortic dissection and that
delay to diagnosis in these patients resulted in inadequate treat-
ment with steroids and poorer outcomes. From their studies, there
was no obvious risk stratification tool to screen patients with GCA
and they recommended that further large studies should be car-
ried out to evaluate risk factors for large-artery complications in
GCA [10].

Infectious causes of aortitis can include Neisseria, Salmonella,
Tuberculosis, Rickettsia, Spirochetes, Fungi and viruses such as
herpes varicella, hepatitis B and hepatitis C [11]. Infection may
precipitate as fever and blood cultures may prove the most impor-
tant diagnostic test in these cases. Stelzer reported in April 2014
of a patient, who presented with fever and abdominal pain with
cultures positive for Salmonella. CT and PET scans subsequently
revealed an aneurysmatic soft tissue inflammation diagnosed as
infectious aortitis [9].

A variety of imaging modalities have been described in the diag-
nosis and surveillance of aortitis, including contrast enhanced CT,
magnetic resonance imaging (MRI) and positron emission tomog-
raphy (PET) [1]. There are a small number of reports of the use of
PET-CT in abdominal aortitis, with more extensive literature on PET
in the diagnosis of thoracic aortitis [7,8]. The various modalities of
imaging used to best detect vasculitic inflammation include con-
trast enhanced CT, magnetic resonance imaging and particularly
positron emission tomography (PET). CT and MRI are more accu-
rate for the assessment of the thickness of the aortic wall and aortic
diameter [1].

The F18-PDG PET (2-deoxy-2-fluoro d-glucose) tracer shows
increased uptake in inflammatory and malignant processes and
does not accumulate in normal vascular structures, hence it is use-
ful in aortitis [2]. In this case, PET-CT was not carried out to evaluate
the aorta, but rather there was a concern regarding the possibility of
a pancreatic lesion. This does not alter the effectiveness of diagnos-
ing aortitis on PET-CT, however, as there are no specific sequencing
protocol for assessing vasculitis as F18-PDG only accumulates in
inflammatory of infectious processes indicating that the aortic wall
is abnormal [14]. While the inflammatory activity is well described
on PET CT, the assessment of the vascular wall and lumen is limited
due to the low resolution of PET scans, and it is useful to perform
CT or MRI scans to improve the accuracy of the PET. In our case,
the PET CT scan detected a 4.3 cm AAA, an increase of 0.5 cm from
the CT scan. Studies have shown that irrespective of diameter F18-
PDG is an excellent technique for detecting inflammatory changes
but CT is more accurate for assessing the size of abdominal aortic
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aneurysms [3,4]. There was FDG uptake in the patient’s kidneys as
about 20% of the F18-PDG is excreted renally and with a rapid half-
life of 16 min, this makes the kidneys prominent in a normal PET
scan [12]. Concurrent inflammation will also cause diffuse uptake
in the spleen which is the case with this patient. His CRP was ele-
vated which has been found to be a significant predictor of FDG
uptake in the spleen associated with inflammation [13].

Giant cell arteritis represents one of the most common types
of vasculitis and aortitis. Aortitis is a serious complication of the
condition. It is recommended that at time of diagnosis of GCA, it
has been stated that patients should be screened for aortic lesions
by CT scan and followed up subsequently [5], as aortitis present at
diagnosis of GCA often represents a poorer prognosis and a higher
number of complications [6]. However, given the high dose of irra-
diation involved, it may be more beneficial to restrict advanced
imaging techniques for those patients who present with unex-
plained weight loss and abdominal pain with a background of GCA,
given the rarity of the condition and that it is responsive to steroids,
and usually does not require surgical intervention [5].

4. Conclusion

PET-CT performed primarily for investigation of pancreatic
abnormalities in this case led to a diagnosis of aortitis. Aortitis can
be a difficult diagnosis and a high index of suspicion is required
in patients with a history of vasculitis presenting with abdominal
pain and systemic symptoms.

Conflict of intrest

None.

Sources of funding

None.

Consent

Consent obtained.

Author contribution

Dr. James Foley – Author of case report and writing.Dr. Daniel
Mullan – Writing.Dr. Helen Mohan – Case report design.Dr. Karl
Schmidt – Consultant Surgeon.

References

[1] D.E. Litmanovich, A. Yildirim Bankier, Insights into imaging of aortitis,
Insights Imaging 3 (2012) 545–560.

[2] H. Balink, H. Verberne, R.J. Bennink, A rationale for the use of F18 PDG PET/CT
in fever and inflammation of unknown origin, Int. J. Mol. Imaging (2012)
165080.

[3] M. Truijers, H.A. Kurvers, S.J. Bredie, W.J. Oven, J.D. Blankensteijn, In vivo
imaging of abdominal aortic aneurysms: increased FDG uptake suggest
inflammation in the aneurysm wall, J. Endovasc. Therapy 4 (August (15))
(2008) 462–467.

[4] L. Gornik, M. Creager, Aortitis, Circulation 117 (June (23)) (2009)
3039–3051.

[5] C. Espitia, Agard aortitis in giant cell arteritis and its complications, La Revue
de Medicine Interne 34 (July (7)) (2013) 412–420.

[6] O. Espitia, A. Neel, C. Leux, J. Connault, T. Ponge, B. Dupas, Giant cell arteritis
with or without aortitis at diagnosis, a retrospective study of 22 patients with
long term follow up, J. Rheumatol. 39 (November (11)) (2012)
2157–2162.

[7] F. Martinez-Valle, R. Solans-Lauge, J. Bosch-Gil, M. Vilardell-Tarres, Aortic
involvement in giant cell arteritis, Autoimm. Rev. 9 (May (7)) (2010)
521–524.

[8] M. Bossert, C. Prati, J.C. Balblanc, A. Lohse, D. Wendling, Aortic involvement in
giant cell arteritis current data, Joint Bone Spine 78 (May (3)) (2011)
246–251.

[9] T. Stelzer, L.T. Heuss, R. Schorn, Aortitis due to Salmonella, Deutsche
Mendizinisceh Wochenschrift 139 (April (16)) (2014) 835–838.

[10] D. Nuenninghoff, G. Hunder, H. Christianson, R. McClelland, E. Matteson,
Incidence and predictors of large-artery complication (aortic aneurysm, aortic
dissection, and/or large-artery stenosis) in patients with giant cell arteritis: a
population based study over 50 years, Arthritis Rheumatism 48 (December
(12)) (2003) 3522–3531.

[11] D.V. Miller, J.J. Maleszewski, The pathology of large-vessel vasculitides, Clin.
Exp. Rheumatol. 29 (64) (2011) 92–98.

[12] L. Kostakoglu, R. Hardoff, R. Mirtcheva, S. Goldsmith, PET-CT fusion imaging in
differentiating physiologic from pathologic FDG uptake, RadioGraphics 5 (24)
(2004) 1411–1431.

[13] H.Y. Nam, S.J. Kim, I.J. Kim, B.S. Kim, K. Pak, K. Kim, The clinical implication
and prediction of diffuse splenic FDG uptake during cancer surveillance, Clin.
Nuc. Med. 35 (October (10)) (2010) 759–763.

[14] L. Diana, A. Yldrm, A. Bankier, Insights into imaging of aortitis, Insights
Imaging 3 (6) (2012) 545–560.

Open Access
This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are
credited.

http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Abdominal aortitis on PET CT: A case report and review of the literature
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Conflict of intrest
	Sources of funding
	Consent
	Author contribution
	References


