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KOMI‘IbI'OTepHaH TOMOI'panMSI B AMAarHoCTukKe Updiates
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AHHOTALIMA

Mof MacKoli NMXxopajKu HeACHOro reHesa MoryT MpoTekaTb bonee fAByxcoT 3aboneBaHwi. M03MTPOHHO-3MUCCUOHHAA TO-
Morpadusi, COBMELLEHHAsA C KOMMbIOTEPHOK ToMorpaduent, SBnseTca MHOOPMaTUBHBIM, HO He BCEraa AOCTYMHLIM METO[0M
LMarHOCTUKW NpUYMH JIMXOPAJKM HEACHOro reHesa. B faHHoOI paboTe npeAcTaBneH Ciyyait NaLUMEHTKM C JIMXOPaAKOW He-
ICHOrO reHesa, Y KOTOpoi AaHHble KOMMbIOTEPHOW TOMOrpadui cbirpany KIKYeBYH posib B AUAarHOCTUKE MMraHTOKIETOYHOMO
apTepuuTa.

MaumeHTKa, 61 rog, c anobamu Ha NoBLILLEHME TeMMepaTyphl TeNa B BeuepHue Yackl fo 39,5°C, 6onm B npekapananbHom
1 MeXJI0naToyHoit 0bnactsx, CHUXeHWe Maccol Tena Ha 10 Kr 3a 3 Mecsua. B pamkax anddepeHumnansHo-aUarHoCTUYECKOro
MOUCKa UCKIIoUeHbl MHBEKUMOHHbIE U nuMdonponudepaTuHble 3aboneBaHus. Kak npuumHa nuxopafiku HEACHOrO reHesa
paccMaTpuBasICs 3PO3WBHbLINA KOMUT, PaHEE BbISABNEHHbIN MPW SHLOCKONUYECKOM UCC/Ie0BaHUM, N0 NOBOAY Yero NaLMeHTKa
Bbina rocnuTanuavpoBaHa B racTpo3HTeposioruyeckoe otaeneHue. [py NoBTOPHOI KONOHOCKONWM Habntofanack HopManbHas
3HAOCKONMYecKas KapTuHa. Mo AaHHBIM KOMMbloTepHoW ToMorpadum opraHoB rpyAHOW KIETKU U BPIOLLHOW MOnoCTH C BHY-
TPUBEHHBIM KOHTPACTUPOBaHWEM BbISIBIEHO BbIPaXKEHHOE YTONLLEHME CTEHOK aopTbl M €€ BETBEW C aKTUBHBIM HAKOMJIEHUEM
KOHTPACTHOrO BELUECTBa, YTO SBJIANOCH OTPaXKEHWUEM BbICOKOAKTUBHOMO apTepunTa. B pamMKax fononHutensHoro obcnenosa-
HWA UCKIIOYEH cneumduyeckuii aptepumt. [lnarHo3 chopMynmMpoBaH Kak MMraHTOKIETOUHbI apTepUUT C NopaxeHneM bpa-
xvouedansHoro CTBosa, MOLKIYUYHBIX apTepUi, YpeBHOMO CTBOMA. MaLMeHTKe Ha3HayYeH NpeLHU30SIOH C MOCNeayoLLMUM
PerpeccoM KJIMHUYECKON CUMMTOMATUKM.

HecMoTps Ha To, 4To KoMMbloTepHas ToMorpadus He SBSETCA 30/10TbIM CTAaHAAPTOM B OMArHOCTUKE NIMXOPAAKU HESICHO-
ro reHesa, NpUMMeHeHWe AAHHOrO METOAA B PaMKax KOMIIEKCHOrO 0bCiej0BaHUA MO3BOSIUIO YCTaHOBUTb OKOHYATENbHBIN
AMarHo3 MauMeHTKEe C HEKNTAaCCMYECKUM TEYEHWEM TUTraHTOKNIETOYHOMO apTepUMTa U AJMTENBHO CYLLECTBYHLLEH NMXOPaaKou
HeACHOro reHesa.

KnioueBble cnoBa: nMxopagka HEACHOTO reHe3a; KOMMbloTepHas TOMOrpadus; rMraHTOKETOYHbIA apTepuuT; OnucaHue
cnyyas.
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Computed tomography in the diagnosis of fever
of unknown origin: A case report

Yuliya F. Shumskaya', Nina V. Kostikova?, Dina A. Akhmedzyanova', Maria M. Suleymanova’,
Ekaterina V. Fominykh?, Marina G. Mnatsakanyan?, Roman V. Reshetnikov'

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation;
2 The First Sechenov Moscow State Medical University (Sechenov University), Moscow, Russian Federation

ABSTRACT

Fever of unknown origin can be a symptom of at least 200 diseases. Positron emission tomography-computed tomography,
although highly informative, may not be readily available as an imaging tool. We present a clinical case of giant cell arteritis
where computed tomography played a key role in arriving at a diagnosis.

A 61-year-old woman presented to the hospital with a nocturnal fever up to 39.5°C, accompanied by chest and scapular
pain, and substantial weight loss (10 kg over 3 months). Lymphoproliferative and infectious diseases were excluded.
Baseline colonoscopy had revealed erosions in the colonic mucosa, leading to a preliminary diagnosis of ulcerative colitis,
and subsequently, the patient was admitted to the gastroenterology department. Follow-up colonoscopy had excluded this
diagnosis. Additional imaging via chest and abdominal computed tomography scan revealed wall thickening of aorta and its
branches with subtle contrast enhancement.

Conditions, such as tuberculous aortoarteritis and syphilitic aortitis, were excluded. The patient was diagnosed with giant cell
arteritis involving brachiocephalic trunk, subclavian arteries, and celiac trunk. Prednisolone was administered with subsequent
reduction in symptoms.

Although computed tomography may not be regarded as the gold standard for the differential diagnosis of fever of unknown
origin, this case underscores its valuable contribution in establishing a definitive diagnosis.

Keywords: fever of unknown origin; tomography; X-ray computed; giant cell arteritis; case report.
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BACKGROUND

Over 200 disorders can produce fever of unknown
origin (FUO) [1]. Infections, noninfectious inflammatory
conditions (e.g., systemic lupus erythematosus and systemic
vasculitis), and malignant disorders are the most common
(2, 3]. Furthermore, up to 50% of FUO cases go untreated
[4, 5]. Most clinicians find the diagnostic search challenging
because the disorders that might induce FUO are so diverse.
A time-consuming diagnostic search results in longer
inpatient stays, which increases the risk of hospital-acquired
infections and medical examination costs [6].

Diagnostic search and differential diagnosis procedures
include positron emission tomography—computed tomography
(PET/CT), computed tomography (CT), and ultrasound scan
(US). The procedure is chosen depending on the symptoms and
likely involvement of the systems and organs [7]. According to
a retrospective study [4], PET/CT provided the best informative
value in establishing the final diagnosis in 54% of patients with
FUO. In contrast, detecting rheumatic diseases and infections
with fever as the only symptom does not necessitate this costly
and limited-available technology. Alternative imaging methods
are more appropriate in this case.

This study presents a case of giant cell arteritis with
an unusual course that did not affect the temporal artery.
With a diagnosis of ulcerative colitis and a long-term fever,
the patient was referred for additional diagnostics, and the
decisive evidence for the final diagnosis was established with
CT with intravenous contrast. This case report was prepared
in line with CARE guidelines [8].

CASE REPORT

Patient

In November 2020, the 6é1-year-old female patient
was admitted to the Gastroenterology Department of the
Clinical Center at the Sechenov First Moscow State Medical

Fig. 1. Thoracic computed tomography scan (August 2020); axial plane: the red arrows show (a) subsegmental compression atelectasis
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and (b) mild pleural effusion.
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University (Sechenov University UCH1) with complaints of
general weakness, febrile body temperature up to 39.5°C in
the evenings, pain in the pericardiac and interscapular areas,
and a 10-kg weight loss over the previous 3 months.

Disease

The patient was generally well in August 2020, but she
began experiencing daily elevations in body temperature
to 38.5°C-39°C, followed by muscular and joint pain.
Antipyretics had no effect; therefore, the patient was
admitted to the Infection Department inpatient unit and
received antibiotics and oral and intravenous detoxification
medications. The medication improved the overall condition,
although the subfebrile body temperature continued in the
evenings. The thoracic CT scan revealed modest effusion in
the pleural cavities, bilateral bands of peribronchovascular
thickening, small subsegmental compression atelectasis in
the basal regions of both lungs, and elevated hemidiaphragm
(Figure 1).

Upper gastrointestinal tract esophagogastroduodenoscopy
revealed no abnormalities. A colonoscopy revealed erosive
lesions of the descending colon, sigmoid, and rectum
mucosa. The histology of the colon biopsy samples revealed
catarrhal colitis. Abdominal CT with intravenous contrast
(Figure 2) showed several abdominal lymph nodes (para-
aortic and superior mesenteric lymph nodes, up to 10-mm
short-axis diameter) during the patient’s stay in the Infection
Department inpatient unit.

The findings were classified as lymphadenopathy, and the
patient was referred to a hematologist in September 2020.
A bone marrow trephine sample was conducted, followed by
histological examination; no indication of the hematopoietic
system was identified. Compared with the earlier scan in
August 2020 (see Figure 1), follow-up thoracic CT (Figure 3)
revealed effusion resorption from the pleural cavities and
partial regress of hypoventilatory changes in the basal parts
of the lungs. Otherwise, no significant changes were found.
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Fig. 2. Abdominal computed tomography scan with intravenous contrast (September 2020); axial plane: the red arrows show intraperitoneal

lymph nodes.

Fig. 3. Thoracic computed tomography scans (September 2020); axial plane: the red arrows show (a) the area with partial regression of
the hypoventilation changes and (b) lack of pleural effusion.

The patient was hospitalized in the inpatient unit several
times in November 2020 for body temperature rises to 39°C
in the evenings and copious nocturnal sweating. Ulcerative
colitis was suspected as a cause of fever in the context of the
colonoscopy results from August 2020. Due to the positive
PCR test for COVID-19, the patient was discharged from
the inpatient unit and advised to continue the examinations
once she was convalescent. The patient was also given a
mesalazine medication at 4 g/day for ulcerative colitis, which
worked well. However, after experiencing persistent fevers,
the patient terminated the product without visiting a doctor.

The patient was sent to a coloprotologist in November
2020 after two consecutive negative COVID-19 swabs; the
outpatient examination revealed fecal calprotectin increased
to 213 pm/g (N: max. 50 pm/g). The patient was hospitalized in
the Gastroenterology Department of Sechenov University UCH1
for examination and a decision on further treatment tactics.

Physical examination, laboratory tests,
and investigations

The primary physical examination in the department
showed an increased body temperature of 37.5°C, pallor of

DOl https://doi.org/10.17816/DD472068

the skin and visible mucosae, rales in the posterior basal
part of the left lung, tachycardia at 98 bpm, and moderate
abdominal tenderness in the periumbilical area. The
peripheral pulses remained intact and adequate. The rest of
the show was unimpressive.

The laboratory studies revealed a significant increase in
nonspecific inflammatory markers (Table 1).

The abdominal US scan revealed no lymphadenopathy or
inflammation in the liver, pancreas, and biliary ducts. The
patient had a follow-up fibro colonoscopy, which showed

Table 1. Pretreatment inflammatory markers measured during
hospitalization

Parameter N November | December
24, 2020 01, 2020

Erythrocyte
sedimentation rate 1-20 71 55
(mm/h)
Fibrinogen (g/L) 1.8-4 10.16 10.97
C-reactive protein .
(mg/L) 0-5 119 130
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that the colon and distal jejunum mucosae were in the same
condition. The histological examination of the biopsy samples
of the colon mucosae failed to find any evidence of structural
and inflammatory changes.

Because there was no evidence of ulcerative colitis, the
patient with FUO and high levels of nonspecific inflammatory
markers was tested for the extractable nuclear antigens
panel, which revealed no Jo-1, RNP/Sm, Scl-70, Sm, SS-A
(Ro), SS-B (La), pANCA, or cANCA.

The follow-up thoracic and abdominal CT with iv.
contrast showed pleural thickening in the apical area of the
lungs; aortic wall thickening up to 5 mm and lamellar, poorly
defined contours of the aortic wall were remarkable, and they
actively accumulated the contrast agent. Similar changes
were visualized in the brachiocephalic trunk, subclavian
arteries, and celiac artery walls. In addition, fibromuscular
dysplasia of the renal arteries was discovered. The CT
findings were consistent with active arteritis.

Diagnosis
Based on the findings, the differential diagnosis was carried

out for giant cell arteritis or specific arteritis. Because of the
patient's age and atypical aortic lesion, Takayasu's arteritis

Vol. 4 (3) 2023
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was overlooked. The syphilis serology test came out negative.
The patient also consulted a tuberculosis specialist and had
a T-SPOT.TB test, the result of which was consistent with
functional incompetence of lymphocytes. A rheumatologist
reviewed the examination results and diagnosed the patient
with giant cell arteritis involving the aorta, brachiocephalic
trunk, subclavian arteries, and celiac artery. Anti-inflammatory
therapy was started with 60-mg/day prednisolone, which was
co-administered with the antituberculosis medication of 0.3-g/
day isoniazid + 0.03-g/day pyridoxine hydrochloride.

Changes over time and outcomes

The patient was advised to have 18F-FDG PET/CT to
evaluate the length of arterial lesions, but she refused due
to the significant clinical improvement with glucocorticoids.

A good response was noted while on therapy—the fever
subsided; chest pain and overnight sweats did not return;
and a trend toward normalized laboratory results was
demonstrated (ESR { to 42 mm/h; CRP { to 16 mg/L; and
fibrinogen  to 6.76 g/L). Subjectively, the patient experiences
improved general health and normalized appetite. At
discharge, complaints of weakness and palpitations related
to physical exertion or emotional distress persisted.

Fig. 4. Thoracic and abdominal computed tomography scan with i.v. contrast (November 2020): the red arrows show changes in the walls
of the brachiocephalic trunk and subclavian arteries (a, axial plane); aortic wall thickening (b, axial plane); lamellar image if the aortic
walls with contrast accumulation (c, sagittal plane); and occlusion of the celiac artery mouth (d, sagittal plane).

DOl https://doi.org/10.17816/DD472068
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The patient had a follow-up appointment after 3 months.
The general condition was satisfactory, with no complaints,
and the therapy with 4-mg/day methylprednisolone was
ongoing.

DISCUSSION

The case report highlights how challenging it is to establish
the diagnosis in patients with large vessel involvement who
mainly present with FUQ. Our patient arrived with nonspecific
symptoms, such as increased body temperature, weight
loss, asthenia, autonomic nervous system problems, and
pain syndrome, but she lacked characteristic temporal
arteritis signs. Furthermore, the patient exhibited no signs
and symptoms of vascular insufficiency, which could have
suggested large vessel vasculitis, contributing to the delayed
diagnosis. Moreover, abnormalities associated with ulcerative
colitis were discovered during a colonoscopy and biopsy
sample analysis, which was regarded as a likely cause of FUO
and for which the patient was referred to a coloproctologist
and was hospitalized in the Gastroenterology Department.
However, the absence of gastrointestinal symptoms initially
hampered the diagnosis of ulcerative colitis. Given the above,
the patient had a follow-up colonoscopy, tissue samples
were collected, and their analysis revealed no indication of
colon inflammation.

The literature describes less than 10 cases of ulcerative
colitis onset accompanied by isolated FUO without any relevant
colon symptoms. A 71-year-old patient with ulcerative colitis
was treated with FUO alone without any gastrointestinal
problems. The final diagnosis was based on the PET/CT
scan that revealed increased 18F-FDG accumulation in the
colon walls, indicating active inflammation [9]. Soliman et
al. [10] presented another example of Crohn's disease, an
inflammatory bowel disease (IBD), in a 29-year-old patient
with long-term persistent fever and mild gastrointestinal
symptoms. The thickening cecum wall was visible on the
abdomen CT scan; the diagnosis was later confirmed by
colonoscopy and tissue biopsy.

In our case report, we interpreted historical data on colon
mucosa lesions as the outcome of reactive colitis as part of
a systemic inflammatory response that did not originate in
the colon. It was indicated by the resolution of inflammation
with short-term therapy with 5-aminosalicylic acid products.
Interestingly, some patients are diagnosed with an IBD after
the diagnosis of giant cell arteritis has been established. A
prospective study by Yavne et al. [11] showed that patients
diagnosed with giant cell arteritis often have a secondary
diagnosis of an IBD, such as Crohn's disease or ulcerative
colitis (hazard ratio: 2.63; p < 0.001). As a result, doctors
should be on the lookout for the beginning of an IBD in
patients with giant cell arteritis.

There were no studies that compared the value of CT with
PET/CT in diagnosing FUO. CT provides several advantages,
including shorter scan duration, high availability, a lower
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cost, and a lower radiation dose. In our case report, it was
CT with iv. contrast that provided decisive evidence for the
final diagnosis. A similar case was described by Schafer et al.
[12]: a 79-year-old patient presenting with FUQ, underweight,
and elevated inflammatory markers underwent thoracic and
abdominal CT with iv. contrast, which showed thickened
aortic walls and major aortic branch walls; the temporal
artery was intact. The temporal artery remained unchanged
despite thicker aortic walls and major aortic branch walls.
Giant cell arteritis was diagnosed in the patient. Later, PET/CT
was used to rule out cancer, and glucocorticoid medication
was started, which had a beneficial effect. Al Nuaimi et al.
[13] also described a 63-year-old patient with recurrent
fever, rapid weight loss, and high inflammatory markers
who unexpectedly developed recurrent vision loss episodes.
He was referred to an inpatient care facility for a brain MRI,
which revealed an MRI presentation compatible with an
ischemic stroke of the right occipital area. Later, the patient
had a thoracic and abdominal CT scan with i.v. contrast was
visualized to identify the cause of FUO and diffuse thickening
of the aortic walls and primary aortic branch walls with
contrast accumulation. An ultrasound examination was
performed, followed by a temporal artery tissue examination,
because giant cell arteritis was suspected. As a result, giant
cell arteritis involving the temporal artery was confirmed.
The lesion length was measured by '®F-FDG PET/CT, and
glucocorticoid medication was started, which had a positive
effect [13]. However, CT may not always entirely or partially
substitute PET/CT to diagnose giant cell arteritis. For example,
Grazioli-Gauthier et al. [14] described giant cell arteritis
with an atypical course, with FUQ as the most prominent
symptom. In a 73-year-old patient with fever and increased
acute inflammatory markers, thoracic and abdominal CT was
inconclusive; thus, PET/CT was performed. PET/CT revealed
minimally active inflammation in the ascending aorta.
Metabolic activity was visualized in the ascending colon (later
colonoscopy ruled out bowel diseases). The temporal artery
tissue investigation was used for the final diagnosis [14].

In contrast to the examples in the literature, where the
diagnosis was based on PET/CT and/or temporal artery tissue
examination, we relied on CT with iv. contrast to diagnose
giant cell arteritis. It was feasible due to the increased
activity and spread of inflammation and the disease’s typical
trajectory without temporal artery involvement.

CONCLUSION

Several key conclusions can be drawn from the case
report. Giant cell arteritis may cause a fever of unknown
origin (FUO) and have an unusual course without the temporal
artery involvement, hindering the correct diagnosis. CT with
intravenous contrast may aid in diagnosing arteritis, including
giant cell arteritis with temporal artery involvement. In some
cases, CT with intravenous contrast may be an alternative to
PET/CT in the diagnostic search for the cause of a FUO.
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