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Abstract Optic nerve enhancement is a sign seen in different disease states; however, per-
ineural enhancement is less common. This article presents the case of a patient with bilateral
amaurosis in whom the diagnosis of giant cell arteritis was suggested by perineural enhance-
ment on orbital magnetic resonance imaging (MRI) and confirmed by biopsy of the temporal
artery.

The clinical presentation of giant cell arteritis is occasionally nonspecific; patients can have
visual symptoms, even blindness if the branches of the ophthalmic artery are affected; in
these cases, orbital MRI can be very useful for early diagnosis. Although the MRI findings are
uncommon, distinct patterns of enhancement have been reported, the most characteristic of
which is perineural enhancement. The pattern of optic nerve involvement is relatively unknown,
but important because it orients the diagnosis of a disease that can lead to permanent blindness.
© 2019 SERAM. Published by Elsevier Espana, S.L.U. All rights reserved.

Resonancia magnética orbitaria para desenmascarar arteritis de células gigantes

Resumen La captacion del nervio dptico es un signo visualizado en diferentes patologias;
sin embargo, el realce perineural es menos frecuente. Se presenta el caso de una paciente
con clinica de amaurosis bilateral en la que se sugirio el diagnostico de arteritis de células
gigantes por la captacion perineural detectada en una resonancia magnética (RM) orbitaria,
que se confirmo por biopsia de la arteria temporal.
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La clinica es, en ocasiones, inespecifica y puede presentarse con sintomas visuales, incluso
ceguera si afecta a ramas de la arteria oftalmica; en estos casos, la RM orbitaria puede ser de
gran utilidad para un diagndstico precoz. Si bien los hallazgos por RM son poco frecuentes, se han
descrito distintos patrones de captacion de contraste, entre los que el realce perineural es el
mas caracteristico. Este patron de afectacion del nervio dptico es poco conocido pero relevante,
pues orienta al diagndstico de una patologia que puede conducir a la ceguera permanente.

© 2019 SERAM. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

Giant cell arteritis (GCA) is the most common primary vas-
culitis and can present with very non-specific symptoms. One
of the most devastating and uncommon manifestations is
blindness due to ischaemic optic neuropathy. Prompt diag-
nosis and treatment are decisive. Imaging tests are not
required when the clinical symptoms are characteristic, but
can be used when the diagnosis is unclear. In our case,
there was bilateral perineural enhancement affecting the
sheath of the optic nerves and adjacent intraconal fatty tis-
sue. Other less characteristic enhancements described in
the scientific literature will also be described, highlight-
ing the importance of orbital magnetic resonance imaging
(MRI), specifically of the post-contrast T1 sequence with fat
saturation.

Case presentation

62-year old woman with history of mild alcoholism and type
2 diabetes mellitus, who consulted for amaurosis, initially
of the right eye and subsequently of the left, together with
retro-ocular pain. She also reported bilateral shoulder pain
in the last 6 months, diagnosed with fibromyalgia. She did
not experience headache.

The physical examination revealed bilateral amaurosis
with a visual acuity of 0 and non-reactive pupils. The fun-
dus examination of the eye showed bilateral papilledema.
The blood test showed hyperglycaemia and a mild increase
in the erythrocyte sedimentation rate (39 mm/h). Lumbar
punctured was performed, which showed no alterations.

A head and orbital MRI (Philips Intera 1.5T) showed
mild hypoxycoischaemic leukoencephalopathy. After admin-
istering gadolinium, the T1 sequences with fat saturation
showed poorly delimited perineural orbital enhancement in
the sheath of both optic nerves and adjacent retrobulbar
fatty tissue (Figs. 1 and 2). This finding has been described
in GCA with visual involvement, so in the patient’s context,
with no evidence of other inflammatory or neoplastic dis-
eases, this diagnosis was suggested.

In view of the suspected bilateral anterior ischaemic
optic neuropathy (AION) due to GCA, treatment was started
with boluses of methylprednisone and acetylsalicylic acid,
pending the result of the temporal artery biopsy (gold stan-
dard). The histological study confirmed the diagnosis of GCA.

Discussion

GCA is systemic granulomatous vasculitis affecting medium-
large arteries. The most commonly affected branches are
the outer carotid artery and the temporal artery. Visual
symptoms due to ischaemic optic neuropathy are one of
the most feared complications of GCA and can be the first
sign of the disease. Ischaemic optic neuropathy is a disease
secondary to the interruption of the blood flow in the oph-
thalmic artery and its branches, leading to different degrees
of blindness. It can be caused by different conditions, and
approximately 10% of patients present arteritic origin due
to GCA.

Neuroimaging is not generally necessary in GCA, but in
patients with atypical presentation and visual symptoms, it
has been shown that MRI can play an important role in its
diagnosis.

MRI in GCA, as well as ruling out demyelinating causes,
lesions that compress the optic nerve and infectious diseases
that can worsen with corticosteroid treatment, such as fun-
gal sinusitis, can reveal orbital lesions indicative of AION,
the most common ocular symptom in GCA, affecting the
region near the junction of the optic nerve with the eyeball,
often bilaterally:

e The most frequently described finding (less than 10
cases in the literature) is perineural enhancement affect-
ing the sheath of the optic nerve and perineural
fat (Figs. 1 and 2), suggesting inflammatory changes:
optic perineuritis.’™ Its extension to the chiasma has
occasionally been described (posterior ischaemic optic
neuropathy.®® In a patient who underwent perineural
biopsy, fibroadipose tissue was confirmed, with multiple
arteries with mural inflammation from lymphocytes and
giant cells.”

e Optic nerve enhancement, generally tenuous, has been
described less frequently, associated with hypersignal in
STIR (short tau inversion recovery). This finding has also
been occasionally described in non-arteritic ischaemic
optic neuropathy.®

e Non-specific orbital uptake (muscular, diffuse) has been
described in some articles.®

e Spot-shaped uptake on the head of the optic nerve (the
central bright spot sign) was described in an ischaemic
optic neuropathy series, with arteritic neuropathy in
nearly all the patients, and non-arteritic in only a few.’
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Figure 1

Orbital magnetic resonance imaging in coronal T1 (A) and coronal T2 (B) sequences with fat saturation. There is minimal

alteration of the intraconal fat signal, adjacent to the optic nerve (arrows).

Figure 2

Post-gadolinium coronal and axial T1 sequences with fat saturation, showing enhancement of perineural intraconal fat

and discontinuous enhancement of the sheath of the optic nerves (Cor: arrows; axial: circle).

This finding has probably not been described more often
due to the characteristics of the 3T MRI study, with a high
resolution 3DT1 sequence.

Moreover, mural thickening and uptake of the temporal
arteries, and even the ophthalmic arteries, can be detected
in GCA.

The differential diagnosis of perineural uptake would be
with inflammatory disease (non-specific inflammatory optic
perineuritis, sarcoidosis, Wegener’s granulomatosis), infec-

tious disease (syphilis, herpes zoster, tuberculosis), tumour
(metastasis, lymphoma/leukaemia, meningioma) or autoim-
mune disease (optic neuritis associated with anti-MOG Ab'?).

GCA findings in MRI are uncommon, non-specific and
variable, which can delay diagnosis and treatment. This
condition can, less frequently, cause visual symptoms from
other vascular causes (central retinal artery occlusion,
cilioretinal artery occlusion, occipital lobe infarction).”
However, high resolution orbital MRI, including STIR, T2 and
T1 sequences, fat saturation and intravenous gadolinium,
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can show perineural uptake in a characteristic AION loca-
tion which, in an appropriate clinical context, supports an
early diagnosis of GCA.

Conclusions

GCA is systemic vasculitis that can cause permanent blind-
ness if early diagnosis and treatment is not established.
Although imaging tests are generally unnecessary in typical
cases, orbital MRI can help target the diagnosis in patients
presenting optic neuropathy of unknown cause.

Funding

This review received no specific grants from public agencies,
the commercial sector or non-profit organisations.

Conflict of interest

The authors declare that they have no conflicts of interest.

References

1. Mitchell JR, Krashin-Bichler I, Rosenblum M, Diamond EL,
Dinkin MJ. Giant cell arteritis presenting with bilateral orbital
inflammatory disease and enhancing superficial temporal
arteries. Pract Neurol. 2014;14:446-7, http://dx.doi.org/10.
1136/practneurol-2014-000834.

2. Liu KC, Chesnutt DA. Perineural optic nerve enhance-
ment on magnetic resonance imaging in giant cell arteritis.

J Neuroophthalmol. 2013;33:279-81, http://dx.doi.org/10.
1097/WNO.0b013e3182915b77.

. Morotti A, Liberini P, Padovani A. Bilateral optic perineuritis as

the presenting feature of giant cell arteritis. BMJ Case Rep.
2013, http://dx.doi.org/10.1136/bcr- 2012-007959.

. Chen JJ, Kardon RH, Daley TJ, Longmuir RA. Enhance-

ment of the optic nerve sheath and temporal arteries
from giant cell arteritis. Can J Ophthalmol. 2015;50:96-7,
http://dx.doi.org/10.1016/j.jcjo.2015.07.007.

. D’Souza NM, Morgan ML, Almarzouqi SJ, Lee AG. Mag-

netic resonance imaging findings in giant cell arteritis. Eye.
2016;30:758-62, http://dx.doi.org/10.1038/eye.2016.19.

. Vodopivec |, Rizzo JF. Ophthalmic manifestations of giant

cell arteritis. Rheumatol (United Kingdom). 2018;57:63-72,
http://dx.doi.org/10.1093/rheumatology/kex428.

. Morgenstern KE, Ellis BD, Schochet SS, Linberg JV. Bilateral optic

nerve sheath enhancement from giant cell arteritis. J Rheuma-
tol. 2003;30:625-7.

. Rizzo JF, Andreoli CM, Rabinov JD. Use of magnetic resonance

imaging to differentiate optic neuritis and nonarteritic anterior
ischemic optic neuropathy. Ophthalmology. 2002;109:1679-84.

. Remond P, Attyé A, Lecler A, Lamalle L, Boudiaf N, Aptel F, et al.

The central bright spot sign: a potential new MR imaging sign
for the early diagnosis of anterior ischemic optic neuropathy
due to giant cell arteritis. Am J Neuroradiol. 2017;38:1411-5,
http://dx.doi.org/10.3174/ajnr.A5205.

. dos Passos GR, Oliveira LM, da Costa BK, Apostolos-Pereira

SL, Callegaro D, Fujihara K, et al. MOG-lgG-associated optic
neuritis, encephalitis, and myelitis: lessons learned from neu-
romyelitis Optica spectrum disorder. Front Neurol. 2018;9:1-10,
http://dx.doi.org/10.3389/fneur.2018.00217.


dx.doi.org/10.1136/practneurol-2014-000834
dx.doi.org/10.1136/practneurol-2014-000834
dx.doi.org/10.1097/WNO.0b013e3182915b77
dx.doi.org/10.1097/WNO.0b013e3182915b77
dx.doi.org/10.1136/bcr- 2012-007959
dx.doi.org/10.1016/j.jcjo.2015.07.007
dx.doi.org/10.1038/eye.2016.19
dx.doi.org/10.1093/rheumatology/kex428
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0035
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
http://refhub.elsevier.com/S2173-5107(20)30007-0/sbref0040
dx.doi.org/10.3174/ajnr.A5205
dx.doi.org/10.3389/fneur.2018.00217

	Orbital magnetic resonance imaging to unmask giant cell arteritis
	Introduction
	Case presentation
	Discussion
	Conclusions
	Funding
	Conflict of interest
	References


