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Orbital MRI Findings in a Patient With Giant Cell
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Abstract

Giant cell arteritis (GCA) is a medium- and large-vessel systemic vasculitis. It is common among people aged
50 years and older. GCA presents with cranial manifestations of headache, visual symptoms, cerebrovascular
events, and systemic manifestations. The diagnosis of GCA is confirmed with a positive temporal artery
biopsy. Treatment of GCA consists of high-dose steroids with slow tapering over 18 to 24 months and
steroid-sparing therapy to maintain remission. Due to the risk of the most feared complication of GCA,
irreversible visual loss, once GCA is suspected, high-dose steroids should be commenced immediately, and a
temporal artery biopsy should be done not beyond one to two weeks after starting steroids to avoid the
effects of steroids on the result of the temporal artery biopsy. There are orbital radiological findings
reported in patients with an atypical presentation of GCA on MRI; these findings include non-specific
orbital inflammation, optic nerve inflammation, optic nerve sheath inflammation, and optic chiasm
enhancement.
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Introduction

Giant cell arteritis (GCA) is a medium- and large-vessel systemic vasculitis primarily affecting people aged
50 years or older. It is commonly documented in Scandinavian countries and among people of Scandinavian
descent. Also, it is more common among people of northern European origin. GCA is the most common
vasculitis in people aged 50 years and older. Females tend to have more GCA than males, with a reported
female-to-male ratio ranging from 1.4:1 to 2.9:1 [1-4]. The average annual incidence reported in a study
conducted in Sweden among 665 patients with biopsy-proven GCA between 1976 and 1995 was 22.2/100,000
(female 29.8 and male 12.5). In another study conducted in Spain among 255 patients with biopsy-proven
GCA between 1981 and 2005, they reported a lower incidence of GCA (10.1) and nearly equal incidence
between females and males, 10.2 and 9.9, respectively [5,6]. The typical presentation of GCA is temporal
arteritis, presenting with a broad spectrum of clinical and laboratory abnormalities attributable to ischemia
and systemic inflammation [7]. Various presentations of GCA have been described, including an (occult)
variant with mainly ocular manifestations in the absence of systemic symptoms and signs and a (silent)
variant characterized by pronounced systemic manifestations and the absence of typical cranial
manifestations [7-10]. Many studies reported MRI findings of the intraorbital structures in patients with
biopsy-proven GCA. These reported findings include inflammation of the optic nerve, optic nerve sheath,
optic chiasm, and/or intraorbital fat [11].

This case report describes the clinical presentation and orbital MRI findings of a patient with a biopsy-
proven GCA.

Case Presentation

A 75-year-old female presented to the emergency department with a recent history of a new-onset headache
and fever for three weeks. More details revealed a constant holocephalic pressure-like headache that
increased with movement and changing position and partially responded to acetaminophen. This headache
is associated with bilateral blurry vision, bilateral eye pain, and a documented fever of 38°C. The fever is
associated with night sweats, poor appetite, fatigability, and significant weight loss of about 12 kg over a
short period of time. Recently, she was diagnosed with left eye glaucoma when she complained of redness,
pain, and blurring of vision and was prescribed anti-glaucoma treatment. She has no jaw or limb
claudication, weakness or stiffness, arthralgia or skin rash, and facial symptoms or diplopia. The patient has
no respiratory, gastrointestinal, or genitourinary symptoms. She has a background of bilateral carpal tunnel
syndrome, dyslipidemia, and knee osteoarthritis with an old right total knee replacement. An urgent lumbar
puncture was done in the emergency to rule out meningitis, and the results were unremarkable. The patient
was admitted to the hospital with a fever of unknown origin for investigation. Clinical examination showed
normal hemodynamics and a low-grade fever. There was no temporal artery tenderness, and temporal
arteries were palpable bilaterally. Mild redness was observed in her right eye. The ophthalmological
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examination showed visual acuity: OD 20/50, OS 20/60, with mild optic disc swelling, macular edema, and
vascular tortuosity.

In summary, our patient is a 75-year-old female with a subacute presentation of non-specific headache,
bilateral eye pain with blurry vision, and constitutional symptoms preceded by a diagnosis of glaucoma. The
examination was remarkable for low-grade fever, right eye redness, mild optic disc swelling, macular edema,
and vascular tortuosity.

Investigations

Laboratory results (Table ) were significant for increased white blood cells, mainly neutrophils and
eosinophils. Platelets were normal and hemoglobin was low. Inflammatory markers were very high,
including erythrocyte sedimentation rate, C-reactive protein, and procalcitonin. Extensive workups for
underlying infectious causes were unremarkable, including blood cultures, urine cultures, sputum cultures,
mycobacterium tuberculosis QuantiFERON (TB QuantiFERON), malaria antigens, brucella serology,
hepatitis B virus (HBV), hepatitis C virus (HCV), cytomegalovirus (CMV), Epstein-Barr virus (EBV), COVID-
19, and Middle East respiratory syndrome coronavirus (MERS-COV). The lumbar puncture was
unremarkable. Serological workup came negative for antinuclear antibody, anti-double strand DNA, anti-
smith, anti-Ro/SSA, anti-La/SSB, rheumatoid factor, anti-cyclic citrullinated peptide, and anti-neutrophil
cytoplasmic antibodies (MPO-ANCA and PR3-ANCA). The IgG level was mildly increased, and the IgE was

markedly increased.
Test Result Reference range
Hematology
WBC 13.1 4511 x 109/L
Neutrophils 8.5 (65%) 2.5-8 x 109/L (55-70%)
Eosinophils 1.37 (10.4%) 0.05-0.5 x 10%/L (1-4%)
Hemoglobin 111 120-160 gm/L
Platelets 315 150-400 x 10°/L
ESR 120 <20 mm/h
CRP 141 <8 mg/L
Procalcitonin 0.21 <0.05 ng/ml
Infectious workup
Cultures (blood, urine, and sputum) No growth No growth
TB QuantiFERON Negative Negative
Brucella serology Negative Negative
Malaria antigen detection test Negative Negative
HBVsAg and HBVsAg antibody Negative Negative
HCV antibody Negative Negative
CMV IgM Not detected Not detected
CMV IgG >180 Undetectable
EBV PCR Not detected Not detected
COVID-19 Negative Negative
MERS-COV Negative Negative
Serology
ANA Negative Negative
Anti-dsDNA Negative Negative
Anti-SM Negative Negative
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anti-Ro/SSA and anti-La/SSB Negative Negative
RF Negative Negative
Anti-CCP Negative Negative
MPO-ANCA Negative Negative
PR3-ANCA Negative Negative
19G level 17 6-16 g/L
IgE level 1315 <300 Ul/ml

TABLE 1: Laboratory results

WBC: white blood cells, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, TB QuantiFERON: mycobacterium tuberculosis

QuantiFERON, HBVsAg: hepatitis B virus surface antigen, HBVsAg antibody: hepatitis B virus surface antigen antibody, HCV antibody: hepatitis C virus
antibody, CMV IgM: cytomegalovirus immunoglobulin M, CMV IgG: cytomegalovirus immunoglobulin G, EBV PRC: Epstein-Barr virus polymerase chain
reaction, COVID-19: coronavirus disease 19, MERS-COV: Middle East respiratory syndrome coronavirus, ANA: antinuclear antibody, anti-dsDNA: anti-
double stranded deoxyribonucleic acid antibody, anti-SM: anti-smith, anti-Ro/SSA: anti Sjégren syndrome antibody A, anti-La/SSB: anti-Sjégren syndrome
antibody B, RF: rheumatoid factor, anti-CCP: anti-cyclic citrullinated peptide, MPO-ANCA: anti-neutrophil cytoplasmic antibody (myeloperoxidase), PR3-
ANCA: anti-neutrophil cytoplasmic antibody (proteinase 3), IgG: immunoglobulin G, IgE: immunoglobulin E

The brain CT was normal, and the sinus CT showed a thickening of the paranasal sinuses. After one week of
extensive investigation and an empirical course of broad-spectrum antibiotics, there was no change in her
clinical status. An orbital MRI was done, and a right temporal artery biopsy was performed. Interestingly,
orbital MRI revealed bilateral optic perineuritis, with bilateral optic nerve peripheral enhancement and
adjacent fat strandings extending to the optic chiasm (Figure 7).

FIGURE 1: Orbital MRI with contrast, cross-sectional view

This slide shows left optic nerve peripheral enhancement with adjacent fat stranding. Similar findings were found
in the right optic nerve in the other slides (pictures not shown)

There was a questionable enhancement of optic chiasm that was not clear in all sections of the MRI, which
could be an artifact versus a true enhancement after discussion with the neuroimaging physician.
Additionally, there were bilateral small cystic lesions on the lateral aspect of the globes at the insertion of
the lateral rectus muscles. The patient started on methylprednisolone 80 mg immediately, then maintained
on methylprednisolone 80 mg every eight hours, followed by prednisolone 60 mg daily. Later, the result of
her temporal artery biopsy came back positive for GCA. The histopathology of the temporal artery biopsy
showed a muscular artery with a narrowed lumen, intimal thickening, disruption of internal elastic lamina,
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lymphoplasma histiocytic aggregates, and dystrophic calcifications. The patient was started on tocilizumab
162 mg subcutaneous injection every week and continued her high-dose oral steroids. The follow-up
assessment showed a dramatic response to all of her symptoms, and the last ophthalmology examination
revealed a clear fundus examination with a healthy optic disc and macula bilaterally.

Discussion

GCA is the most common vasculitis in people aged 50 years or older. The most feared complication of GCA is
irreversible visual loss, along with other vascular complications such as cerebrovascular events and arterial
aneurysms that may rupture. Many case reports and a recent case series reported different orbital MRI
findings in patients with biopsy-proven GCA. The first case of optic perineuritis was reported in 2002 in an
83-year-old male who developed neck pain, followed by acute bilateral visual loss and a fever of 38.3°C.
Despite the treatment with intravenous steroids, the patient's visual loss progressed, and MRI orbits
revealed bilateral optic nerve sheath enhancement. An optic nerve sheath biopsy was performed and
showed the presence of giant cells. Because of the presence of these giant cells in the optic sheath, bilateral
temporal artery biopsies were done for him, and the results came back positive for GCA [12].

Another case report of a patient with mainly visual symptoms and a unilateral headache underwent an
orbital MRI for evaluation. The results of the orbital MRI revealed bilateral optic perineuritis. Bilateral
temporal artery biopsies were done for him to look for possible GCA, and the results of both biopsies came
back negative for GCA. Consequently, this patient was labeled as having bilateral idiopathic optic
perineuritis based on his clinical presentation, neuroimaging, negative temporal artery biopsy bilaterally,
and the absence of a causative infectious cause. As a treatment for the proposed diagnosis (bilateral
idiopathic optic perineuritis), the patient was treated with high-dose intravenous pulse steroids followed by
prednisolone 1 mg/kg/day. Later, shortly after the treatment commenced, prednisolone was interrupted due
to bacterial meningitis. The patient completed a course of antibiotics for the active infection and was then
discharged home. A few weeks after discharge, the patient developed classical symptoms of GCA. He
presented with a left severe temporal headache and jaw claudication, and examination showed bilateral mild
skin necrosis over the temporal regions. Oral prednisolone resumed and led to significant improvement of
his new symptoms (left temporal headache and jaw claudication). This patient was diagnosed with GCA
based on his clinical presentation and the dramatic response to steroids [13].

In a recent case series investigating the intraorbital MRI findings in patients with biopsy-proven GCA, the
study reported four main orbital MRI findings in GCA as follows: non-specific orbital inflammation, optic
nerve enhancement, optic nerve sheath enhancement, and the first reported case of optic chiasmal
enhancement [14]. These intraorbital MRI findings can be seen in infiltrative, inflammatory, demyelinating,
infectious, and neoplastic diseases.

Conclusions

GCA carries high morbidity and mortality if untreated or even if treatment is delayed. The most-feared
complication is irreversible visual loss. Early diagnosis and treatment help to control the disease and prevent
complications, including saving sight of patients. In the context of GCA and its variable and sometimes
atypical presentations, intraorbital MRI findings may help guide clinicians to suspect GCA and avoid delay in
the diagnosis and treatment. In this case, we present the intraorbital findings of a patient with biopsy-
proven GCA who has bilateral perineuritis and intraorbital findings. The chiasmal enhancement was not
clear in all sections, and it was questionable and not confirmed whether it was a true enhancement or an
artifact.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Saleh Alhawiti
Drafting of the manuscript: Saleh Alhawiti
Concept and design: Toka AlSulaim

Critical review of the manuscript for important intellectual content: Toka AlSulaim

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the

2023 Alhawiti et al. Cureus 15(11): e49507. DOI 10.7759/cureus.49507 4 0of 5


javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Bas-Lando M, Breuer GS, Berkun Y, Mates M, Sonnenblick M, Nesher G: The incidence of giant cell arteritis
in Jerusalem over a 25-year period: annual and seasonal fluctuations. Clin Exp Rheumatol. 2007, 25:15-7.

2. Pamuk ON, Donmez S, Karahan B, Pamuk GE, Cakir N: Giant cell arteritis and polymyalgia rheumatica in
northwestern Turkey: clinical features and epidemiological data. Clin Exp Rheumatol. 2009, 27:830-3.

3. Smeeth L, Cook C, Hall AJ: Incidence of diagnosed polymyalgia rheumatica and temporal arteritis in the
United Kingdom, 1990-2001. Ann Rheum Dis. 2006, 65:1093-8. 10.1136/ard.2005.046912

4.  Abdul-Rahman AM, Molteno AC, Bevin TH: The epidemiology of giant cell arteritis in Otago, New Zealand:
a 9-year analysis. N Z Med J. 2011, 124:44-52.

5. Nordborg C, Johansson H, Petursdottir V, Nordborg E: The epidemiology of biopsy-positive giant cell
arteritis: special reference to changes in the age of the population. Rheumatology (Oxford). 2003, 42:549-
52.10.1093/rheumatology/keg172

6. Gonzalez-Gay MA, Miranda-Filloy JA, Lopez-Diaz M], et al.: Giant cell arteritis in northwestern Spain: a 25-
year epidemiologic study. Medicine (Baltimore). 2007, 86:61-8. 10.1097/md.0b013e31803d1764

7. Borchers AT, Gershwin ME: Giant cell arteritis: a review of classification, pathophysiology, geoepidemiology
and treatment. Autoimmun Rev. 2012, 11:A544-54. 10.1016/j.autrev.2012.01.003

8. Hayreh SS, Podhajsky PA, Zimmerman B: Occult giant cell arteritis: ocular manifestations. Am J
Ophthalmol. 1998, 125:521-6. 10.1016/50002-9394(99)80193-7

9. LiozonE, Boutros-Toni F, Ly K, Loustaud-Ratti V, Soria P, Vidal E: Silent, or masked, giant cell arteritis is
associated with a strong inflammatory response and a benign short term course. ] Rheumatol. 2003,
30:1272-6.

10. Brack A, Geisler A, Martinez-Taboada VM, Younge BR, Goronzy JJ, Weyand CM: Giant cell vasculitisisa T
cell-dependent disease. Mol Med. 1997, 3:530-43.

11.  Guggenberger KV, Vogt ML, Song JW, et al.: Intraorbital findings in giant cell arteritis on black blood MRI .
Eur Radiol. 2023, 33:2529-35. 10.1007/s00330-022-09256-7

12.  Morgenstern KE, Ellis BD, Schochet SS, Linberg JV: Bilateral optic nerve sheath enhancement from giant cell
arteritis. ] Rheumatol. 2003, 30:625-7.

13.  Morotti A, Liberini P, Padovani A: Bilateral optic perineuritis as the presenting feature of giant cell arteritis .
BM]J Case Rep. 2013, 2013:bcr2011007959. 10.1136/ber-2012-007959

14. D'Souza NM, Morgan ML, Almarzouqi SJ, Lee AG: Magnetic resonance imaging findings in giant cell

arteritis. Eye (Lond). 2016, 30:758-62. 10.1038/eye.2016.19

2023 Alhawiti et al. Cureus 15(11): e49507. DOI 10.7759/cureus.49507

50f5


https://pubmed.ncbi.nlm.nih.gov/17428357/
https://pubmed.ncbi.nlm.nih.gov/19917168/
https://dx.doi.org/10.1136/ard.2005.046912
https://dx.doi.org/10.1136/ard.2005.046912
https://pubmed.ncbi.nlm.nih.gov/21475359/
https://dx.doi.org/10.1093/rheumatology/keg172
https://dx.doi.org/10.1093/rheumatology/keg172
https://dx.doi.org/10.1097/md.0b013e31803d1764
https://dx.doi.org/10.1097/md.0b013e31803d1764
https://dx.doi.org/10.1016/j.autrev.2012.01.003
https://dx.doi.org/10.1016/j.autrev.2012.01.003
https://dx.doi.org/10.1016/s0002-9394(99)80193-7
https://dx.doi.org/10.1016/s0002-9394(99)80193-7
https://pubmed.ncbi.nlm.nih.gov/12784402/
https://molmed.biomedcentral.com/articles/10.1007/BF03401699
https://dx.doi.org/10.1007/s00330-022-09256-7
https://dx.doi.org/10.1007/s00330-022-09256-7
https://pubmed.ncbi.nlm.nih.gov/12610827/
https://dx.doi.org/10.1136/bcr-2012-007959
https://dx.doi.org/10.1136/bcr-2012-007959
https://dx.doi.org/10.1038/eye.2016.19
https://dx.doi.org/10.1038/eye.2016.19

	Orbital MRI Findings in a Patient With Giant Cell Arteritis (GCA): A Case Report
	Abstract
	Introduction
	Case Presentation
	Investigations
	TABLE 1: Laboratory results
	FIGURE 1: Orbital MRI with contrast, cross-sectional view


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


