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Giant cell arteritis exclusively detected by
18F-fluorodeoxyglucose positron emission
tomography: a case report
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Abstract

Introduction: This case of giant cell arteritis is noteworthy because it evaded standard diagnostic criteria and only
emerged as fever of unknown origin. In this regard, we present 18F-fluorodeoxyglucose positron emission
tomography as a valid diagnostic method.

Case presentation: This case report describes a 58-year-old Caucasian woman who is a cigarette smoker with a
10-week history of fever of unknown origin, night sweats and weight loss of 12kg. Initially, clinical presentation was
suspicious of malignant disease. Laboratory findings detected significantly elevated inflammatory blood parameters
including C-reactive protein and elevated erythrocyte sedimentation rate (110mm/hour). Extensive diagnostic
workup including microbiological and rheumatological assessment, ultrasonography, endoscopy and computed
tomography of abdomen and thorax did not indicate any septic or malignant focus. Eventually, 18F-fluorodeoxyglucose
positron emission tomography was able to reveal arteritis of her aortic arch and supraaortic branches. Subsequently,
she commenced steroid and methotrexate therapy that led to sustained remission.

Conclusions: This case of giant cell arteritis may promote discussion regarding a more specific classification for this
disease entity. Furthermore, it confirms that 18F-fluorodeoxyglucose positron emission tomography might serve as a
valuable tool for diagnosis of giant cell arteritis, because it could facilitate an accurate and non-invasive detection of
lesions of large vessels.
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Introduction
Giant cell arteritis (GCA) is the most common rheumato-
logical vasculopathy in Caucasians in Europe [1]. Clinical
findings comprise new onset of temporal headache, jaw
claudication, visual loss, temporal artery induration, thor-
acic aortic aneurysm or intense pain in pectoral and pelvic
girdle with morning stiffness [2]. In addition, systemic
symptoms including fatigue, weight loss or fever occur in
up to 50%. Furthermore, GCA may be the cause of fever
of unknown origin (FUO) in up to 17% of patients with
FUO above 50 years of age [3,4]. A retrospective study of
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100 patients with GCA found fever to exceed 39°C in 15%
[5]; fever can be the single presenting symptom.
In contrast to common presentations of GCA, we de-

scribe an exceptional clinical course presenting with FUO
as the only clinical feature in the absence of other usual
clinical characteristics.

Case presentation
A 58-year-old Caucasian obese woman (body mass index
31.5kg/m2) was admitted to our hospital with a history
of continuous FUO varying from 38°C to 39.5°C for 10
weeks despite several courses of antibiotic therapy. Her
history included 30 pack years of cigarette smoking.
Currently, she suffered from night sweats, continuous
weight loss of 12kg and dyspnea on exertion. No signs
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of rheumatic or neurological diseases were present, es-
pecially no temporal pain, headache or visual impairment.
There were no skin lesions, no myalgia of pectoral or
pelvic girdle or morning stiffness, and no arthralgia.
Her blood pressure was 140/90mmHg on both arms.
Initial suspected diagnosis involved malignant or infec-
tious diseases. Laboratory findings showed elevated sys-
temic parameters of inflammation including C-reactive
protein (CRP; 22mg/dL) and accelerated erythrocyte se-
dimentation rate (ESR; 110mm/hour). Complete blood
count showed total white blood cell 13.8/μL, total red
blood cell 5 million/μL, hemoglobin 13.4g/dL, hematocrit
42.8%, mean corpuscular volume 84.4fL, mean corpus-
cular hemoglobin 26.4pg, mean corpuscular hemoglobin
concentration 31.3g/dL, and platelet 278,000/μL. Differen-
tial blood count showed neutrophil granulocytes 88.1%,
lymphocytes 8.1%, monocytes 3.6%, eosinophil granulo-
cytes 0.1%, and basophil granulocytes 0.5%. Mean plate-
let volume was 10.4fL. Serum albumin showed 32.8g/L
and β2 microglobulin 1.9mg/L. Detailed blood tests for
rheumatic disorders were negative. Repeated microbio-
logical blood tests, stool cultures as well as serological test-
ing for specific pathogens, including Orthomyxoviridae,
Herpesviridae, Mycobacteriaceae, Legionellaceae, Spiro-
chaetaceae, Chlamydiaceae and Mycoplasmataceae were
negative.
Endoscopic evaluations, including bronchoscopy, eso-

phagogastroduodenoscopy and colonoscopy as well as
Figure 1 18F-fluorodeoxyglucose positron emission tomography who
increased metabolic activity (maximal standardized uptake value 3.0, mean
increased glucose metabolism in the aortic arch (arrow heads) too. No oth
this imaging.
transesophageal echocardiography were without patho-
logical findings. In addition, computed tomography (CT)
of her thorax and abdomen showed atherosclerotic le-
sions only; however, no evidence of any inflammatory or
malignant focus was detected. In particular, there were
no alterations of the vessel wall indicative of inflam-
mation. We decided to perform 18F-fluorodeoxyglucose
positron emission tomography (18F-FDG PET; Figure 1).
18F-FDG PET demonstrated increased metabolic activity
in her supraaortic arteries with the most intense involve-
ment of the subclavian arteries and also slightly eleva-
ted glucose metabolism in the aortic arch. A borderline
asymmetry of the femoral artery was regarded as within
physiological limits. There were no additional foci of in-
creased glucose metabolism in her body. Thus, GCA of
the supraaortic arteries was proposed as the inflamma-
tory focus. Other causes for aortitis or arteritis (Gsell-
Erdheim disease, syphilitic aortitis) and FUO had been
excluded initially. After commencement of steroid the-
rapy with 90mg prednisolone daily intravenously, her
inflammatory markers dropped rapidly within 10 days
(CRP 6mg/dL) and she was discharged in good health.
Over a period of 6 weeks steroids were reduced to the
lowest effective dose of 40mg daily orally with parameters
of disease being clinical symptoms, CRP, and ESR. Metho-
trexate was added at a dose of 20mg weekly subcutaneous
injection to support steroid tapering. Today, she consults
our rheumatologic out-patient clinic at intervals of 6
le-body image. In particular, subclavian arteries (arrows) show
liver standardized uptake value 1.8). The oblique projection shows
er foci of increased metabolism like solid tumors were detectable in
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months, the medication has been reduced to 2mg oral
prednisolone daily and methotrexate 20mg weekly sub-
cutaneous injection.

Discussion
Our case clearly shows the limitations of 1990 American
College of Rheumatology criteria for GCA [6]: age over
50 years, new onset of localized headache, temporal ar-
tery tenderness, elevated ESR for more than 50mm/hour
and biopsy sample showing necrotizing arteritis with
giant cells. Weyand and Goronzy [7] report blindness,
headache and jaw claudication as the classical clinical
symptoms in cranial arteritis. However, rather systemic
characteristics of GCA such as night sweats, loss of
weight, and in particular FUO can be the only present-
ing symptoms, highlighting the necessity of a more
specific classification. Weyand et al. [8,9] suggested
clinical subtypes of GCA affecting distinct vascular
territories with different patterns of cytokine production,
leading to occlusive or non-occlusive disease and differ-
ent features in temporal artery biopsy. These subtypes
are cranial arteritis, large vessel arteritis or aortitis, isolated
polymyalgia rheumatica and, as depicted in the present
case, systemic inflammatory syndrome with arteritis.
If GCA presents as systemic inflammatory syndrome

only, then FUO diagnostics provoke high costs for
diagnostic management and duration of hospitalization
[10,11]. As the causes for FUO are numerous and het-
erogeneous, there is no gold standard in the diagnostic
process. Since FUO is well known to be a possible
symptom in patients with GCA, temporal artery biopsy
is crucial in the diagnostic workup after initial negative
findings [12]. Biopsy is still recommended as the gold
standard as a sophisticated procedure in local anesthe-
sia with low complication rates; however, only 50% of
biopsy samples show multinucleated giant cells with
even 10 to 25% false negative results [13]. Moreover,
even the combination of FUO and asymptomatic thor-
acic manifestations such as pleural effusions may be
presenting symptoms of GCA [14]. Because of its clinical
heterogeneity, initial diagnosis of GCA and evaluation of
its extent remain challenging, leading to specific advan-
tages and disadvantages of conventional imaging proce-
dures such as CT and magnetic resonance imaging [15].
In obscure cases like ours, nuclear imaging as a second
line of diagnostic provides high standards concerning
sensitivity and specificity [16,17] helping to identify the
cause of fever. In our patient, inflammation of the aortic
arch and subclavian arteries could only be visualized by
18F-FDG PET.
Recently, it could be shown that 18F-FDG PET provides

a high level of effectiveness in assessing initial diagnosis,
extent and activity of GCA [18,19]. Other nuclear me-
thods such as gadolinium scanning are also available for
detection of vascular wall inflammation, although they
possess less sensitivity and specificity. However, there are
several limitations of 18F-FDG PET, which cannot reliably
be used to diagnose or monitor inflammation of the tem-
poral artery due to the limited spatial resolution of PET
alone; the combination of PET and CT (PET-CT) gener-
ally has superior spatial resolution. For this reason, PET
cannot replace temporal artery biopsy if the disease is lim-
ited to the temporal arteries [20]. Finally, atherosclerosis
as the most frequent inflammatory disease of the arteries
is the most important differential diagnostic feature of in-
creased tracer uptake in the blood vessels.

Conclusions
In the case presented here, classical clinical characteris-
tics of GCA were missing, while FUO was the leading
symptom. Finally, our case proves that 18F-FDG PET is
able to serve as a valuable tool for diagnosis of GCA.
18F-FDG PET can be a valid diagnostic method when
manifestations such as vascular insufficiency are lacking.
In addition, new criteria for the classification of GCA
are needed to detect this disease at early stage.

Consent
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Abbreviations
CRP: C-reactive protein; CT: Computed tomography; ESR: Erythrocyte
sedimentation rate; 18F-FDG PET: 18F-fluorodeoxyglucose positron emission
tomography; FUO: Fever of unknown origin; GCA: Giant cell arteritis.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MB and DB designed and wrote the paper and took care of the patient. MW
analyzed and provided images of 18F-FDG PET and revised the paper as a
senior physician for nuclear medicine. PW wrote the paper, revised it as a
senior physician for rheumatology and took care of the patient. JH and KH
wrote the paper, revised it as senior physicians for internal medicine and
took care of the patient. All authors read and approved the final manuscript.

Author details
1Department of Medicine B, University of Münster, Albert-Schweitzer-Campus
1, D-48129 Münster, Germany. 2Department of Nuclear Medicine, University
of Münster, Albert-Schweitzer-Campus 1, D-48129 Münster, Germany.
3Department of Medicine D, University of Münster,
Albert-Schweitzer-Campus 1, D-48129 Münster, Germany. 4Klinikum Bielefeld,
Department of Gastroenterology, Teutoburger Str. 50, D-33604 Bielefeld,
Germany.

Received: 28 April 2014 Accepted: 27 August 2014
Published: 28 October 2014

References
1. Penn H, Dasgupta B: Giant cell arteritis. Autoimmun Rev 2003, 2:199–203.
2. Salvarani C, Cantini F, Hunder GG: Polymyalgia rheumatica and giant-cell

arteritis. Lancet 2008, 372:234–245.



Brückner et al. Journal of Medical Case Reports 2014, 8:356 Page 4 of 4
http://www.jmedicalcasereports.com/content/8/1/356
3. Vanderschueren S, Knockaert D, Adriaenssens T, Demey W, Durnez A,
Blockmans D, Bobbaers H: From prolonged febrile illness to fever of
unknown origin: the challenge continues. Arch Intern Med 2003,
163:1033–1041.

4. Knockaert DC, Vanderschueren S, Blockmans D: Fever of unknown origin in
adults: 40 years on. J Intern Med 2003, 253:263–275.

5. Calamia KT, Hunder GG: Giant cell arteritis (temporal arteritis) presenting
as fever of undetermined origin. Arthritis Rheum 1981, 24:1414–1418.

6. Hunder GG, Bloch DA, Michel BA, Stevens MB, Arend WP, Calabrese LH,
Edworthy SM, Fauci AS, Leavitt RY, Lie JT, Lightfoot RW, Masi AT, McShane
DJ, Mills JA, Wallace SL, Zvaifler NJ: The American College of
Rheumatology 1990 criteria for the classification of giant cell arteritis.
Arthritis Rheum 1990, 33:1122–1128.

7. Weyand CM, Goronzy JJ: Medium- and large-vessel vasculitis. N Engl J Med
2003, 349:160–169.

8. Weyand CM, Goronzy JJ: Giant-cell arteritis and polymyalgia rheumatica.
Ann Intern Med 2003, 139:505–515.

9. Weyand CM, Tetzlaff N, Bjornsson J, Brack A, Younge B, Goronzy JJ: Disease
patterns and tissue cytokine profiles in giant cell arteritis. Arthritis Rheum
1997, 40:19–26.

10. de Kleijn EM, Vandenbroucke JP, van der Meer JW: Fever of unknown
origin (FUO). I A. prospective multicenter study of 167 patients with
FUO, using fixed epidemiologic entry criteria. The Netherlands FUO
Study Group. Medicine (Baltimore) 1997, 76:392–400.

11. Mourad O, Palda V, Detsky AS: A comprehensive evidence-based
approach to fever of unknown origin. Arch Intern Med 2003, 163:545–551.

12. Bleeker-Rovers CP, Vos FJ, de Kleijn EM, Mudde AH, Dofferhoff TS, Richter C,
Smilde TJ, Krabbe PF, Oyen WJ, van der Meer JW: A prospective
multicenter study on fever of unknown origin: the yield of a structured
diagnostic protocol. Medicine (Baltimore) 2007, 86:26–38.

13. Ness T, Bley TA, Schmidt WA, Lamprecht P: The diagnosis and treatment
of giant cell arteritis. Dtsch Arztebl Int 2013, 110:376–385. quiz 386.

14. Schattner A, Klepfish A: Left pleural effusion and fever of unknown
origin – a clue to thoracic arterial pathology. J Gen Intern Med 2012,
27:1084–1087.

15. Tso E, Flamm SD, White RD, Schvartzman PR, Mascha E, Hoffman GS:
Takayasu arteritis: utility and limitations of magnetic resonance imaging
in diagnosis and treatment. Arthritis Rheum 2002, 46:1634–1642.

16. Meller J, Altenvoerde G, Munzel U, Jauho A, Behe M, Gratz S, Luig H,
Becker W: Fever of unknown origin: prospective comparison of [18F]FDG
imaging with a double-head coincidence camera and gallium-67 citrate
SPET. Eur J Nucl Med 2000, 27:1617–1625.

17. Balink H, Collins J, Bruyn GA, Gemmel F: F-18 FDG PET/CT in the diagnosis
of fever of unknown origin. Clin Nucl Med 2009, 34:862–868.

18. Walter MA, Melzer RA, Schindler C, Muller-Brand J, Tyndall A, Nitzsche EU:
The value of [18F]FDG-PET in the diagnosis of large-vessel vasculitis
and the assessment of activity and extent of disease. Eur J Nucl Med Mol
Imaging 2005, 32:674–681.

19. Lee SG, Ryu JS, Kim HO, Oh JS, Kim YG, Lee CK, Yoo B: Evaluation of
disease activity using F-18 FDG PET-CT in patients with Takayasu
arteritis. Clin Nucl Med 2009, 34:749–752.

20. Brodmann M, Lipp RW, Passath A, Seinost G, Pabst E, Pilger E: The role of
2-18F-fluoro-2-deoxy-D-glucose positron emission tomography in the
diagnosis of giant cell arteritis of the temporal arteries. Rheumatology
(Oxford) 2004, 43:241–242.

doi:10.1186/1752-1947-8-356
Cite this article as: Brückner et al.: Giant cell arteritis exclusively
detected by 18F-fluorodeoxyglucose positron emission tomography: a
case report. Journal of Medical Case Reports 2014 8:356.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Author details
	References

