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NOSOLOGIE	



Neuropathie	ou	névrite	?	
•  Neuropathie	op,que	:	pathologie	du	nerf	op5que,	sans	
présumer	de	sa	cause	

•  Causes	classiques	
•  Ischémiques	
•  Inflammatoires	
•  Infec5euses	
•  Compressives/infiltra5ves	tumorales	
•  Toxiques/Caren5elles/Médicamenteuses	
•  Héréditaires	
•  Glaucome	chronique	

•  Névrite	op,que	:	pathologie	du	nerf	op5que	
•  Soit	inflammatoire	:	SEP,	NMO-SD,	maladies	systémiques,	
idiopathiques	

•  Soit	infec5euse	:	Bartonella,	Lyme,	syphilis,	Toxoplasmose,	BK…	



Topographie	

•  Ne	pas	confondre	topographie	et	é5ologie	!	
	
•  Neuropathies	op,ques	antérieures	:	se	voient	au	FO	(OP)	
dans	certaines	é5ologies	
•  Névrites	op5ques	antérieures	=	papillites	
•  Neuropathies	op5ques	ischémiques	antérieures	

	
•  Neuropathies	op,ques	postérieures	(ou	«	rétro-bulbaires	»)	:	
ne	se	voient	pas	au	FO	



Classiquement	

•  Neuropathie	op5que	antérieure	aiguë	ou	subaiguë	=	NOIAA		
•  Voire	papillite	infec5euse,	surtout	si	a`einte	ré5nienne	associée	
(=	étoile	maculaire)	

•  Neuropathie	op5que	«	rétro-bulbaire	»	aiguë	ou	subaiguë	=	
névrite	op5que	non	infec5euse	(SEP,	NMO-SD…)	



Mais	
•  Les	NOIPA	(neuropathies	op5ques	ischémiques	postérieures	
aigues)	existent	!		
•  Risque	de	considérer	à	tort	comme	inflammatoire	tout	ce	qui	est	
postérieur	aigu	ou	subaigu	

•  Avec	risque	de	traitement	inu5le	par	cor5coïdes	à	hautes	doses	

•  Dans	les	névrites	op5ques	liées	à	une	SEP,	on	retrouve	un	OP	
(=	a`einte	antérieure	du	nerf	op5que)	dans	1/3	des	cas	!	
•  OP	volon5eurs	discret	:	légère	a`einte	antérieure	associée	à	
l’a`einte	postérieure	classique	

•  Parfois	OP	important	:	a`einte	antérieure	majeure	et/ou	
prédominante	



NÉVRITES	OPTIQUES	(NO)	



Clinique	
•  BAV	
•  Degré	variable	:	de	la	gêne	minime	jusqu’à	la	cécité	
•  Classiquement	:	scotome	central	ou	caeco-central	
•  En	fait	:	tout	type	d’a`einte	campimétrique	possible,	y	compris	
déficit	al5tudinal	(évoque	habituellement	une	NOIAA)	

	
•  Douleurs	rétro-orbitaires,	volon5ers	majorées	à	la	mobilisa5on	du	
globe	oculaire	
•  Présentes	si	inflamma5on	du	nerf	(œdème)	dans	son	segment	
canalaire	:	fro`ement	du	nerf	contre	le	canal	osseux	op5que	

•  Précèdent	ou	surviennent	en	même	temps	que	la	BAV	

•  DPAR	(déficit	pupillaire	afférent	rela5f)	=	signe	de	Marcus	Gunn	
•  Spécifique	des	neuropathies	op5ques	(pas	seulement	des	névrites	
op5ques)	

•  Absent	si	a`einte	bilatérale	symétrique	





Fond	d’œil	
•  Souvent	normal	(sauf	causes	infec5euses)	car	a`einte	en	
général	postérieure	

•  A`einte	antérieure	possible	:	OP	
•  OP	en	général	modéré	(sauf	causes	infec5euses)	

•  En	phase	tardive	
•  Pâleur	apparaissant	4	à	6	semaines	après	le	début	de	la	NO	
•  Témoin	de	l’atrophie	op5que	



IRM	
•  Explora5on	dédiée	des	nerfs	op5ques	
•  Coupes	coronales	fines	
•  Plan	neuro-oculaire	
•  Séquence	T2	avec	satura5on	graisse	(Fat-Sat)	
•  Séquence	T1	gado	avec	satura5on	graisse	(Fat-Sat)	

•  A	la	phase	aiguë	
•  Hypersignal	T2	du	nerf	op5que	
•  Prise	de	contraste	du	nerf	op5que	

•  A	distance	
•  Pseudo	hypersignal	T2	du	nerf	op5que	par	élargissement	de	
l’espace	péri-op5que	(car	atrophie	du	nerf	op5que)	

•  Plus	de	prise	de	contraste	







Atrophie	NO	gauche	:	élargissement	«	gaine	»	du	NO	



Causes	
•  SEP	
•  NMO-SD	
•  Maladies	systémiques	
•  Infec,euses	
•  «	Idiopathiques	»	
•  Isolées	
•  Récurrentes	=	RION	(névrites	op5ques	idiopathiques	récurrentes)	
ou	CRION	(névrites	op5ques	idiopathiques	récurrentes	
chroniques)		

•  RION	et	CRION	:	diagnos5cs	d’élimina5on	?	



Traitement	(hors	causes	
infectieuses)	

•  Cor5coïdes	à	haute	dose	
•  Etude	ONTT		

•  Cor5coïdes	IV	accélèrent	la	récupéra5on	visuelle	
•  Mais	n’augmentent	pas	ou	peu	la	récupéra5on	visuelle	à	terme	
•  Vrai	à	l’échelle	de	la	popula5on,	se	méfier	d’une	applica5on	stricte	à	
l’échelle	individuelle	!	

	
•  Echanges	plasma5ques	(EP)	si	absence	d’améliora5on	de	la	
NO	sévère	par	les	cor5coïdes	à	haute	dose	

•  Peu	importe	l’é5ologie	(NO	idiopathique,	NO	dans	le	cadre	
d’une	SEP	ou	d’une	NMO-SD)		
•  Rarement	connue	au	moment	de	la	NO	si	1er	épisode	
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RION	:	DES	CAS		
À	CONFIRMER	



Survenue	d’une	2ème	NO	

2ème NO 

 
Sarcoïdose, SGS, LEAD, Behçet… 
( biologie, BGSA, TDM thorax…) 

IDIOPATHIQUE = RION 

SEP 

NMO 

MAI 

? 

 
Critères de McDonald 

NO récidivantes dans 70-80% des 
cas mais rarement isolées 

 
 

      
Critères de Wingerchuck (2015) 

NO récidivantes +  
AC-antiAQP4 = NMO 

   
  

D’après	J.	De	Sèze	

Penser	aux	an5-MOG	!	



Mme	F.	
•  Née	en	1991	
•  2009	:	NO	D	grave	(AV	1/10)	
•  IRM	cérébrale	N,	pas	d’explora5on	des	NO	
•  IRM	médullaire	N	
•  PL	:	<	1	leuco,	protéines	N,	pas	de	BOC	
•  FAN	+	1/800,	reste	du	bilan	immunologique	néga5f	
•  Bolus	méthylpredinsolone	(5	g)	:	quasi	absence	de	
récupéra5on	(AV	2/10)	

•  Sa5sfait	du	bilan	?	
•  Sa5sfait	du	traitement	?	



Mme	F.	
•  Rechercher	les	Ac	an5-NMO	=	IgG	an5-AQP4	
				Et	les	an5-MOG	(mais	ne	se	recherchaient	pas	en	2009)	

•  En	cas	de	NO,	quand	rechercher	les	an5-AQP4	et	les	an5-
MOG	?	
•  NO	grave	
•  NO	ne	récupérant	pas	malgré	les	bolus	de	méthylprednisolone	
•  NO	bilatérale	
•  NO	récurrentes	
•  Données	IRM	:	NO	étendue	sur	≥	50%	de	la	longueur	du	nerf	
op5que	(va	souvent	de	pair	avec	une	a`einte	clinique	grave)	et/
ou	a`einte	du	chiasma	op5que	

•  An5-AQP4	néga5fs	chez	Mme	F	



Mme	F.	

•  Quel	diagnos5c	à	ce	stade	?	
•  Syndrome	cliniquement	isolé	(CIS)	=	survenue	d’un	seul	
événement	démyélinisant	

•  A	faible	risque	de	conversion	en	SEP	car	pas	de	lésion	sur	IRM	et	
LCR	non	inflammatoire	

	
	
	
	
	
	
	
•  Mais	NMO-SD	de	forme	séronéga5ve	non	écartée	

ORIGINAL CONTRIBUTION

Multiple Sclerosis Risk After Optic Neuritis
Final Optic Neuritis Treatment Trial Follow-up

The Optic Neuritis Study Group

Objective: To assess the risk of developing multiple scle-
rosis (MS) after optic neuritis and the factors predictive
of high and low risk.

Design: Subjects in the Optic Neuritis Treatment Trial,
who were enrolled between July 1, 1988, and June 30,
1991, were followed up prospectively for 15 years, with
the final examination in 2006.

Setting: Neurologic and ophthalmologic examinations
at 13 clinical sites.

Participants: Three hundred eighty-nine subjects with
acute optic neuritis.

Main Outcome Measures: Development of MS and
neurologic disability assessment.

Results: The cumulative probability of developing MS by
15 years after onset of optic neuritis was 50% (95% con-
fidence interval, 44%-56%) and strongly related to pres-
ence of lesions on a baseline non–contrast-enhanced mag-

netic resonance imaging (MRI) of the brain. Twenty-five
percent of patients with no lesions on baseline brain MRI
developed MS during follow-up compared with 72% of pa-
tients with 1 or more lesions. After 10 years, the risk of
developing MS was very low for patients without base-
line lesions but remained substantial for those with le-
sions. Among patients without lesions on MRI, baseline
factors associated with a substantially lower risk for MS
included male sex, optic disc swelling, and certain atypi-
cal features of optic neuritis.

Conclusions: The presence of brain MRI abnormalities
at the time of an optic neuritis attack is a strong predic-
tor of the 15-year risk of MS. In the absence of MRI-
detected lesions, male sex, optic disc swelling, and atypi-
cal clinical features of optic neuritis are associated with
a low likelihood of developing MS. This natural history
information is important when considering prophylac-
tic treatment for MS at the time of a first acute onset of
optic neuritis.

Arch Neurol. 2008;65(6):727-732

O PTIC NEURITIS, AN ACUTE
inflammatory disorder of
the optic nerve, typi-
cally presents with sud-
den monocular visual

loss and eye pain in young adults, more
commonly in women. It is a common ini-
tial manifestation of multiple sclerosis
(MS).1 When optic neuritis occurs, brain
magnetic resonance imaging (MRI) often
demonstrates white-matter T2-weighted
signal abnormalities consistent with de-
myelination (hereinafter referred to as le-
sions).2 The Optic Neuritis Treatment Trial
(ONTT) was a randomized trial that evalu-
ated the use of corticosteroids in the treat-
ment of acute optic neuritis. The ONTT
showed that a 3-day course of methyl-
prednisolone sodium succinate given in-
travenously in a dose of 250 mg every 6
hours followed by 2 weeks of oral pred-

nisone in a dose of 1 mg/kg/d accelerated
visual recovery but did not improve the
eventual visual outcome.3,4 Treatment with
oral prednisone alone in a dose of 1 mg/
kg/d for 2 weeks also did not improve vi-
sual outcome and was associated with an
increased rate of optic neuritis recur-
rences. An unexpected finding was that
those who received intravenous cortico-
steroids followed by oral corticosteroids
had a temporarily reduced risk of devel-
opment of a second demyelinating event
consistent with MS during the first 2 years
compared with subjects who received oral
corticosteroids alone or placebo.5

The ONTT cohort has been followed
up for 15 years. This report describes the
results of the final examination, including
the risk of developing MS after optic neu-
ritis and factors predictive of high and
low risk.

Author Affiliations: The
investigators of the Optic
Neuritis Study Group who were
active in the 15-year phase of
the study are listed with their
affiliations on page 732.
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For the analysis of MS development, data were con-
sidered to be complete for 300 of the 389 patients (77%)
(157 with MS, 136 without MS who completed the 15-
year examination, and 7 who did not complete the ex-
amination but for whom telephone contact verified that
no neurologic symptoms consistent with MS had oc-
curred since the last examination). Among the remain-
ing 89 patients, the median follow-up time was 5.2 years
(interquartile range, 2.1-7.0 years). Twelve patients died
of causes unrelated to MS. Four patients reported receiv-
ing immunomodulatory drugs, although they did not meet
the study’s diagnostic criteria for MS.

The predictive value of baseline factors for the devel-
opment of MS varied depending on the presence or the

absence of lesions on baseline brain MRI. When 1 or more
lesions were present at study entry, no demographic or
clinical characteristics were predictive of MS develop-
ment (Table 3). In contrast, among patients without le-
sions, the risk of MS was higher for women when there
was a history of a viral syndrome preceding the optic neu-
ritis onset and when the optic disc appeared to be nor-
mal at the time of visual loss (retrobulbar neuritis).

Multiple sclerosis developed in 1 of 24 men (4%) with
no lesions on the baseline brain MRI and optic disc swell-
ing at onset of visual loss, compared with 9 of 57 women
(16%) with these characteristics. Among patients with
monofocal optic neuritis at study entry (no lesions on
baseline brain MRI, no prior optic neuritis in the con-
tralateral eye, and no prior neurologic symptoms or signs),
MS did not develop in any patient when baseline oph-
thalmoscopy showed severe optic disc swelling (n=21),
disc or peripapillary hemorrhages (n=16), or retinal macu-
lar exudates (n=8), when pain was absent (n=18), or
when vision was reduced to no light perception (n=6).

NEUROLOGIC IMPAIRMENT AND DISEASE
COURSE AMONG PATIENTS WITH MS

An EDSS score was available for 113 patients with MS who
completed the 15-year examination, 4 patients who died
of the effects of MS, and 2 patients for whom the EDSS
score was estimated from a telephone interview. Among
these patients, 66% had an EDSS score of less than 3 and
13% had an EDSS score of at least 6. Degree of disability
was not related to the number of brain lesions on the base-
line MRI scan (Spearman correlation coefficient ±95% CI,
r=0.07±0.19) (Table4). Among the 38 patients with MS
for whom a current EDSS score was unavailable, median
follow-up was 6 years (interquartile range, 5-8 years). At
the last neurologic examination after MS diagnosis, the
EDSS score for these patients was less than 3 in 25, 3 to
less than 6 in 4, and at least 6 in 3 (6 had not had an EDSS
assessment after being diagnosed as having MS). Among
the 113 patients completing the examination, 67 (59%)
reported current use of disease-modifying therapy, 26
(23%) reported use in the past but no current use, and 20
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Figure. Life-table analysis of multiple sclerosis (MS) according to the
number of lesions on baseline brain magnetic resonance imaging (MRI).
Life-table intervals are defined by annual examinations during the first 5
years of the study and the periods after the 5- and through the 10-year
examinations and after the 10- and through the 15-year examinations. The
table under the horizontal axis represents the number of patients during
follow-up who had not developed MS at the end of the previous interval.
Patients with 1 or 2 lesions on MRI were combined into a single group
because the rates of MS were similar.

Table 2. Conditional Probability of Developing MS by Time Interval

Time Interval (No. of Patients)
Effective

Sample Sizea

No. of Patients
Conditional Probability
of Developing MS, %Developed MS Censored

Overall (N=389)b

0-5 Years 372.5 107 33 29
Year 6 through 10-year examination 221.0 38 56 17
After 10-year examination through 15-year examination 83.5 12 143 14

No lesions (n=191)
0-5 Years 180.0 28 22 16
Year 6 through 10-year examination 123.0 11 36 9
After 10-year examination through 15-year examination 47.5 1 93 2

!1 Lesion (n=161)
0-5 Years 156.5 65 9 42
Year 6 through 10-year examination 79.5 24 15 30
After 10-year examination through 15-year examination 28.5 9 39 32

Abbreviations: MRI, magnetic resonance imaging; MS, multiple sclerosis.
aCalculated as the number of patients free of risk at the beginning of the interval minus half of the number of censored individuals and the cases of MS.
b Includes 37 patients with missing baseline MRI data.
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Mme	F.	

•  2011	:	NO	G	sévère		
•  AV	=	«	voit	la	main	bouger	»	

•  Contrôle	IRM	cérébrale	(sans	explora5on	des	NO)	et	IRM	
médullaire	:	pas	de	lésion	

•  Contrôle	an5-AQP4	:	néga5fs	
•  Pas	de	récupéra5on	sur	l’OG	après	méga-doses	
méthylprednisolone	(10	g)	
•  Mais	améliora5on	AV	de	l’OD	qui	remonte	à	5/10	



Mme	F.	

•  2	mois	plus	plus	tard	:	récidive	NO	D	sévère	
•  AV	=	percep5on	lumineuse	+	

•  Améliora5on	par	bolus	méthylprednisolone	+	7	EP	
•  AV	OD	=	2/10	(échelle	logarithmique)	

•  Au	total	:	3	NO	en	2	ans,	sans	anomalie	IRM	ni	PL	ni	an5-AQP4	
•  RION	?	
•  NMO-SD	séronéga5ve	?	



Mme	F.	

•  2	semaines	après	fin	des	EP	:	parésie	MIG,	hypoesthésie	
thermo-algique	MID	et	hémitronc	D	avec	niveau	T8,	
impériosités	mic5onnelles…	

•  An5-AQP4	+	(contrôlés	lors	de	la	3ème	NO	le	mois	précédent)	





Mme	F.	

•  Diagnos5c	retenu	=	NMO-SD	

•  Toujours	rester	ouvert	à	un	autre	diagnos5c	en	cas	de	RION	:	
possibilité	d’évolu5on	vers	une	NMO-SD	voire	vers	une	SEP	

•  RTX	instauré	en	2011,	renouvelé	tous	les	6	mois	
•  Plus	aucune	poussée	par	la	suite	



LE	SYNDROME	RION	



RION	
•  Ini5alement,	qualifiait	des	neuropathies	op5ques	
inflammatoires	récurrentes	(récidivantes)	

•  Mais	spectre	large	
•  SEP	
•  NMO-SD	
•  Authen5ques	«	RION	»	selon	la	défini5on	actuelle	

•  Actuellement,	qualifie	des	névrites	op5ques	idiopathiques	
récurrentes	
•  IRM	cérébrale	normale	(sauf	anomalies	des	nerfs	op5ques),	IRM	
médullaire	normale,	PL	normale	

•  Ma5ello	et	al.,	2008	:	«	RON	»	
•  Arndt	et	al.,	2008	(cohorte	française)	:	«	NOIR	»	
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Recurrent inflammatory optic neuropathy
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Purpose:

 

 To analyze clinical and paraclinical characteristics of recurrent isolated optic neuro-
pathy.

 

Patients and method: 

 

In three university hospitals (Montpellier, Nimes, and Strasbourg), between
October 2005 and September 2006, the charts of patients with corticosensitive recurrent isolated
optic neuropathy and normal cerebral magnetic resonance imaging included prospectively were
reviewed. The following parameters were analyzed: date of the first relapse, age at onset, duration
at the time of inclusion, recurrence after steroid withdrawal, unilateral or bilateral involvement,
number of relapses, visual acuity, retinal nerve fiber layer thickness, diagnostic workup, and long-
term treatment with immunosuppressive or immunomodulatory drugs.

 

Results:

 

 During the predefined period, 13 patients (11 women, 2 men; age, 17–54 years at onset)
matched the inclusion criteria. Between two and six relapses of optic neuropathy were observed.

 

The median duration was 4 years. In untreated patients (

 

n

 

=7), a significant (Spearman 

 

p

 

=0.0156)
inverse correlation was observed between visual acuity and duration of the disease; this correlation
was not found in the group of patients (

 

n

 

=6) with long-term treatment (Spearman 

 

p

 

= 0.1032). 

 

Conclusion:

 

 The progressive loss of vision over time in this retrospective study of recurrent
isolated optic neuropathy could be related to axonal loss. A prospective cohort study is nec-
essary to confirm this hypothesis and to evaluate the benefit of long-term treatment on this
progression.

 

Key-words: 

 

Optic neuropathy, optic neuritis, multiple sclerosis, optical coherence tomography,
neuromyelitis optica, immunosuppressive agents.

 

Neuropathies optiques inflammatoires récidivantes

 

Objectif : 

 

Évaluer les caractéristiques cliniques et paracliniques de patients présentant des neu-
ropathies optiques isolées récidivantes.

 

Patients et méthode : 

 

Dans trois centres hospitaliers universitaires, Montpellier, Nîmes et Stras-
bourg, entre octobre 2005 et septembre 2006, les dossiers de patients présentant des épisodes
de neuropathies optiques isolées corticosensibles évoluant par poussées, inclus prospectivement,
ont été analysés. Seuls les patients sans anomalie à l’imagerie par résonance magnétique de
l’encéphale ont été inclus. Les paramètres suivants ont été relevés : la date de la première pous-
sée, l’âge, durée d’évolution, la corticodépendance, l’atteinte uni- ou bilatérale, le nombre de
poussées, l’acuité visuelle, l’épaisseur des fibres ganglionnaires, le bilan étiologique, l’existence
et la nature d’un traitement de fond par immunosuppresseurs ou immunomodulateurs.

 

Résultats : 

 

Sur la période analysée, 13 patients (11 femmes, 2 hommes), âgés de 17 à 54 ans
ont été inclus. Ils ont présenté entre 2 et 6 poussées de neuropathies optiques sans signes
d’évolution vers une sclérose en plaque. La durée médiane d’évolution à l’inclusion était de
4 ans. Chez les patients non traités, l’acuité visuelle était inversement corrélée à la durée d’évo-
lution (Spearman ; p = 0,0156), ce qui n’a pas été observé chez les patients bénéficiant d’un
traitement de fond (Spearman ; p = 0,1032).

 

INTRODUCTION

 

Une neuropathie optique inflamma-
toire survenant en dehors tout anté-
cédent de pathologie inflammatoire
ou neurologique se caractérise géné-
ralement par une baisse d’acuité vi-
suelle brutale ou rapidement pro-
gressive et une régression spontanée
des signes visuels. Cette récupéra-
tion visuelle se fait plus rapidement
en cas de corticothérapie générale
courte (pendant 3 jours) à dose éle-
vée (1 g/jour de méthylprednisolone)
administrée par voie intra-veineuse
[1]. Le traitement corticoïde par voie
orale à plus faible dose (1 mg/kg/
jour de prednisone) n’a pas fait la
preuve de son efficacité sur la vitesse
de récupération visuelle [1]. Typique-
ment, l’histoire clinique d’un patient
ayant présenté une neuropathie op-
tique inflammatoire peut se faire se-
lon deux modalités. Dans la moitié
des cas, l’épisode de baisse d’acuité
visuelle peut rester isolé, le patient
ne présentera plus aucun autre signe
neurologique. Dans l’autre moitié
des cas, la neuropathie optique est
le premier symptôme d’une affec-
tion démyélinisante [2]. Le risque de
développer une sclérose en plaques
(SEP) après une neuropathie optique
inflammatoire est plus important, si
au moins une lésion caractéristique
est observée sur l’IRM initiale ou si
l’analyse du LCR montre un profil oli-
goclonal [3]. La mise en route d’un
traitement par interféron bêta chez

Critères	inclusion	
•  Au	moins	2	NO	(définies	par	BAV	douloureuse)	espacées	d’au	moins	3	mois	
•  Aucune	a`einte	clinique	autre	que	les	NO	
•  Cor5co-sensibilité	des	NO	
•  IRM	cérébrale	et	médullaire	normale	
•  LCR	normal	
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Purpose:

 

 To analyze clinical and paraclinical characteristics of recurrent isolated optic neuro-
pathy.

 

Patients and method: 

 

In three university hospitals (Montpellier, Nimes, and Strasbourg), between
October 2005 and September 2006, the charts of patients with corticosensitive recurrent isolated
optic neuropathy and normal cerebral magnetic resonance imaging included prospectively were
reviewed. The following parameters were analyzed: date of the first relapse, age at onset, duration
at the time of inclusion, recurrence after steroid withdrawal, unilateral or bilateral involvement,
number of relapses, visual acuity, retinal nerve fiber layer thickness, diagnostic workup, and long-
term treatment with immunosuppressive or immunomodulatory drugs.

 

Results:

 

 During the predefined period, 13 patients (11 women, 2 men; age, 17–54 years at onset)
matched the inclusion criteria. Between two and six relapses of optic neuropathy were observed.

 

The median duration was 4 years. In untreated patients (

 

n

 

=7), a significant (Spearman 

 

p

 

=0.0156)
inverse correlation was observed between visual acuity and duration of the disease; this correlation
was not found in the group of patients (

 

n

 

=6) with long-term treatment (Spearman 

 

p

 

= 0.1032). 

 

Conclusion:

 

 The progressive loss of vision over time in this retrospective study of recurrent
isolated optic neuropathy could be related to axonal loss. A prospective cohort study is nec-
essary to confirm this hypothesis and to evaluate the benefit of long-term treatment on this
progression.

 

Key-words: 

 

Optic neuropathy, optic neuritis, multiple sclerosis, optical coherence tomography,
neuromyelitis optica, immunosuppressive agents.

 

Neuropathies optiques inflammatoires récidivantes

 

Objectif : 

 

Évaluer les caractéristiques cliniques et paracliniques de patients présentant des neu-
ropathies optiques isolées récidivantes.

 

Patients et méthode : 

 

Dans trois centres hospitaliers universitaires, Montpellier, Nîmes et Stras-
bourg, entre octobre 2005 et septembre 2006, les dossiers de patients présentant des épisodes
de neuropathies optiques isolées corticosensibles évoluant par poussées, inclus prospectivement,
ont été analysés. Seuls les patients sans anomalie à l’imagerie par résonance magnétique de
l’encéphale ont été inclus. Les paramètres suivants ont été relevés : la date de la première pous-
sée, l’âge, durée d’évolution, la corticodépendance, l’atteinte uni- ou bilatérale, le nombre de
poussées, l’acuité visuelle, l’épaisseur des fibres ganglionnaires, le bilan étiologique, l’existence
et la nature d’un traitement de fond par immunosuppresseurs ou immunomodulateurs.

 

Résultats : 

 

Sur la période analysée, 13 patients (11 femmes, 2 hommes), âgés de 17 à 54 ans
ont été inclus. Ils ont présenté entre 2 et 6 poussées de neuropathies optiques sans signes
d’évolution vers une sclérose en plaque. La durée médiane d’évolution à l’inclusion était de
4 ans. Chez les patients non traités, l’acuité visuelle était inversement corrélée à la durée d’évo-
lution (Spearman ; p = 0,0156), ce qui n’a pas été observé chez les patients bénéficiant d’un
traitement de fond (Spearman ; p = 0,1032).

 

INTRODUCTION

 

Une neuropathie optique inflamma-
toire survenant en dehors tout anté-
cédent de pathologie inflammatoire
ou neurologique se caractérise géné-
ralement par une baisse d’acuité vi-
suelle brutale ou rapidement pro-
gressive et une régression spontanée
des signes visuels. Cette récupéra-
tion visuelle se fait plus rapidement
en cas de corticothérapie générale
courte (pendant 3 jours) à dose éle-
vée (1 g/jour de méthylprednisolone)
administrée par voie intra-veineuse
[1]. Le traitement corticoïde par voie
orale à plus faible dose (1 mg/kg/
jour de prednisone) n’a pas fait la
preuve de son efficacité sur la vitesse
de récupération visuelle [1]. Typique-
ment, l’histoire clinique d’un patient
ayant présenté une neuropathie op-
tique inflammatoire peut se faire se-
lon deux modalités. Dans la moitié
des cas, l’épisode de baisse d’acuité
visuelle peut rester isolé, le patient
ne présentera plus aucun autre signe
neurologique. Dans l’autre moitié
des cas, la neuropathie optique est
le premier symptôme d’une affec-
tion démyélinisante [2]. Le risque de
développer une sclérose en plaques
(SEP) après une neuropathie optique
inflammatoire est plus important, si
au moins une lésion caractéristique
est observée sur l’IRM initiale ou si
l’analyse du LCR montre un profil oli-
goclonal [3]. La mise en route d’un
traitement par interféron bêta chez

Résultats	
•  13	pa5ents	(11	femmes,	2	hommes)	
•  Médiane	nombre	de	poussées	:	4	par	pa5ent	(2	à	6),	a`einte	bilatérale	fréquente	

(mais	a`einte	bilatérale	d’emblée	chez	1	seul	pa5ent)	
•  Âge	médian	à	la	1ère	NO	:	31	ans	(17	à	54	ans)	
•  Médiane	suivi	:	4	ans	(1	à	20	ans)	
•  Bonne	récupéra5on	AV	à	distance	(médiane	7/10)	
•  3	cas	avec	an5-AQP4	+	

•  Non	exclus	par	les	auteurs	car	suivis	4,	8	et	9	ans	sans	survenue	myélite	
•  Avec	critères	actuels	ne	sont	plus	des	RION	mais	des	NMO-SD	!	

•  1	seul	cas	de	cor5co-dépendance	
•  Mais	6	pa5ents	avaient	un	autre	traitement	de	fond	:	MMF	(3),	Azathioprine	(2),	IFN	

béta	(1)	
•  AV	corrélée	à	la	durée	d’évolu5on	(mais	pas	au	nombre	de	poussées)	

•  Pour	la	cohorte	des	13	pa5ents	
•  En	sous	groupe	:	uniquement	pour	les	pa5ents	sans	traitement	de	fond	

•  Pas	de	documenta5on	d’une	évolu5on	chronique	entre	les	poussées	



Importance	des	Ac	

•  Risque	évolu5on	vers	NMO	après	2	NO	(sans	autre	type	
d’épisode)	:	20	%	à	5	ans	

•  7	à	15	%	si	Ac	an5-AQP4	néga5fs	
	
•  50	%	si	Ac	an5-AQP4	posi5fs	(selon	les	critères	NMO	de	
l’époque	=	critères	Wingerchuk	2006)	
•  Mais	avec	les	critères	de	2015	ces	pa5ents	sont	tous	des	NMO-SD	

Ma5ello	et	al.,	2008	;	De	Sèze	et	al.,	2008	



Critères	Wingerchuk	2006	

cluded one or both of CSF abnormalities or severe weak-
ness, variables that were used to support NMO diagnosis
in the 1999 diagnostic criteria. Although we confirmed
that these features are more suggestive of NMO than MS,
the best model (one of the three supportive criteria plus
either severe, fixed, post-attack motor weakness or CSF
pleocytosis !50 WBC/mm3 or neutrophils !5/mm3)
achieved only 87% sensitivity and 85% specificity.

Discussion. We propose revised NMO diagnostic
criteria that remove the absolute restriction on CNS
involvement beyond the optic nerves and spinal cord
and emphasize the specificity of longitudinally exten-
sive spinal cord lesions and NMO-IgG seropositivity
(table 3). Although brain MRI findings are generally
either negative or nonspecific in NMO, brain lesions
do not preclude the diagnosis.9,24 CSF pleocytosis or
neutrophilia and the occurrence of severe, fixed,
attack-related motor weakness were also validated
as characteristic features of NMO but with less diag-
nostic power. A history of systemic autoimmunity or
presence of non-organ-specific autoantibodies was
common in both NMO and MS but did not distin-
guish them. Our results provide quantitative data to
support clinical NMO diagnostic criteria and are the
first to incorporate the NMO-IgG biomarker.

Derivation or revision of valid diagnostic criteria
in the absence of a pathologic or quantitative refer-
ence standard poses a difficult challenge. Ideally, the
reference standard and the diagnostic test are evalu-
ated in every subject independently and in blinded
fashion. In our study, although we used 1999 Mayo
Clinic NMO criteria as a guideline, we did not for-
mally apply them to establish the reference stan-
dard. Therefore, we believe that our approach of
evaluating each individual criterion and then con-
structing new combinations with optimal diagnostic
properties is valid. The database allows maintenance
of independence among the reference standard diag-
nosis, individual criteria, and the NMO-IgG result.

Our results highlight the difficulties inherent in
using arbitrary and subjective clinical criteria for
diagnostic purposes. The tradition of excluding NMO
as a diagnostic possibility in a patient who has expe-
rienced any extra-optic-spinal neurologic symptoms
is no longer valid. Continued use of this arbitrary
requirement will undoubtedly provide a pure cohort
but precludes a valid and complete assessment of the
spectrum of NMO. The concept of pure NMO should

be abandoned. Our data demonstrate that a wide
variety of neurologic symptoms may precede or ac-
company NMO and may or may not be associated
with an identifiable CNS lesion.

The revisions we propose improve the diagnostic
properties of NMO criteria. It is imperative, how-
ever, that individual components be ascertained ap-
propriately. Brain MRI results at disease onset must
be reviewed if follow-up scans reveal lesions that
meet MS criteria. We used older (Paty) MRI diagnos-
tic criteria for MS18 rather than those in current
use25 for purposes of consistency. However, because
newer criteria are designed to enhance specificity for
MS, failure to meet the more sensitive Paty criteria26

should more likely yield a true negative result. The
spinal cord MRI manifestation of a longitudinally
extensive lesion is the single most useful diagnostic
test but is also subject to timing issues, since a
lengthy T2-weighted lesion may not have developed
fully in the first few days after clinical symptom
onset or it may have contracted or resolved with
time. Some degree of redundancy and flexibility in
the diagnostic criteria, such as the minimum re-
quirement of only two of three supportive criteria, is
therefore most practical for clinical use and we have
demonstrated equivalent diagnostic properties with
this model. The onset brain MRI and the initial spi-
nal cord MRI are available after the presentation of
the first myelitis event. Since diagnosis requires only
two of three supportive criteria, access to NMO-IgG
testing is not necessary to use this system.

Some of the difficulties noted above may be elimi-
nated if additional biomarkers can be identified for
NMO. The NMO-IgG autoantibody was 76% sensi-
tive and 94% specific for a final clinical diagnosis of
NMO. This is a powerful and clinically meaningful
result since this cohort represents patients with
optic-spinal disease, not other typical forms of MS,
and the determination of whether a patient has
NMO or MS may be difficult. The autoantigen to
which NMO-IgG binds was recently shown to be
aquaporin-4,14 the principal water channel involved
in fluid homeostasis in the CNS.27 The involvement
of aquaporin-4 in the pathogenesis of NMO has not
yet been investigated. However, the specificity of the
antibody as a marker for NMO and its immunoreac-
tive sites in the spinal cord (abluminal surface of
blood vessels and astrocytic foot processes),28 where
pathology occurs in NMO,13 is consistent with it be-
ing a primary effector of disease rather than a sec-
ondary or nonspecific phenomenon.

We derived our data from a group of patients who
had already experienced both optic neuritis and
acute myelitis. However, the biomarker NMO-IgG is
proving to be predictive of NMO development after a
first event of longitudinally extensive idiopathic
acute transverse myelitis.16 Thus our newly proposed
criteria will likely require further revision to include
disorders that represent inaugural symptoms of
NMO or limited NMO variants, including recurrent
myelitis associated with negative brain MRI, recur-

Table 3 Proposed diagnostic criteria for neuromyelitis optica
(NMO)

Definite NMO
Optic neuritis
Acute myelitis
At least two of three supportive criteria

1. Contiguous spinal cord MRI lesion extending over !3 vertebral
segments

2. Brain MRI not meeting diagnostic criteria for multiple sclerosis
3. NMO-IgG seropositive status
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 by guest on November 1, 2011www.neurology.orgDownloaded from 

Wingerchuk	et	al.,	Neurol	2006	



Critères	Wingerchuk	2015	

separately ranked for their influence on confidence in NMOSD
diagnosis. Characteristics or scenarios endorsed by a two-thirds
Panel majority as contributing to a confident clinical diagnosis of
NMOSD were used to develop separate requirements for AQP4-
IgG seropositive and seronegative patients. Recommendations
from individual Working Groups regarding pediatric NMOSD,
opticospinal MS, systemic autoimmunity, and monophasic dis-
ease were summarized. All IPND members endorsed the final
criteria.

RESULTS Consensus diagnostic criteria. Nomenclature.

The Panel reaffirmed the decision to unify the terms
NMO andNMOSD. Given the greater degree of diag-
nostic uncertainty and potential heterogeneity of sero-
negative NMOSD, criteria were developed for both
NMOSD with AQP4-IgG and NMOSD without
AQP4-IgG. An additional category of NMOSD with
unknown AQP4-IgG status may be used for patients
in whom serologic testing is unavailable. The nomen-
clature allows for future modifications based on poten-
tial discovery and validation of other biomarkers in
AQP4-IgG-seronegative patients who have otherwise
typical NMOSD clinical syndromes.

Clinical presentation. Consensus diagnostic criteria
for NMOSD are presented in table 1. Table e-2 contains
a glossary of terms to guide interpretation of individual
components of the criteria. The criteria allow NMOSD
diagnosis with occurrence of at least 1 of 6 core clinical
characteristics and detection of AQP4-IgG. The core

clinical characteristics each implicate 1 of 6 CNS regions:
optic nerve,19,e28–e31 spinal cord,20,e27,e32–e34 area postrema
of the dorsal medulla,22,23,e35 brainstem,24,e35–e38 dien-
cephalon,25,26,e39–e44 or cerebrum.27,28,e45–e48 Certain clini-
cal presentations are particularly suggestive of NMOSD:
optic neuritis that is simultaneously bilateral, involves the
optic chiasm, causes an altitudinal visual field defect, or
causes severe residual visual loss (acuity 20/200 or
worse)4,e49–e51; a complete (rather than partial) spinal
cord syndrome, especially with paroxysmal tonic
spasms4,29,e52; and an area postrema clinical syndrome
(16%–43% incidence) consisting of intractable hic-
cups or nausea and vomiting.22,23,e35 Clinical judgment
remains necessary because no characteristic is path-
ognomonic. For example, altitudinal visual field
defects may result from ischemic optic neuropathy
and bilateral simultaneous optic neuritis may occur
in MS.e53

Diagnostic requirements are more stringent for
patients in whom AQP4-IgG is not detected or for
whom testing is unavailable. Such individuals must
experience 2 or more different core clinical character-
istics (i.e., dissemination in space, affecting different
neuroanatomic regions) and other supportive MRI
characteristics meant to enhance diagnostic specificity
must also be present. At least one of the clinical events
must be one of the 3 most common clinical character-
istics of NMOSD: optic neuritis, transverse myelitis
(additional requirement: LETM MRI lesion), or an
area postrema clinical syndrome (additional require-
ment: associated medullary MRI lesion).22,23,30,e35

The 2 required core characteristics may occur with
a single clinical attack (e.g., classic Devic syndrome
with simultaneous optic neuritis and acute myelitis
with LETM) or multiple attacks.

The Panel reached several additional conclusions.
First, at least 1 discrete clinical attack of CNS symp-
toms must occur to establish NMOSD diagnosis.
Although asymptomatic AQP4-IgG seropositive sta-
tus may exist for years before clinical NMOSD pre-
sentation,e54 the natural history of asymptomatic
seropositivity is poorly understood. Second,
NMOSD diagnosis is not warranted in asymptomatic
patients with NMOSD-compatible MRI lesions
because the expected clinical course in such individuals
is unknown. Third, no clinical characteristic is path-
ognomonic of NMOSD. Accordingly, a single clinical
manifestation is not diagnostic when AQP4-IgG is not
detected. Finally, no single characteristic is exclusion-
ary but some are considered red flags (table 2) that
signal the possibility of alternative diagnoses.e55–e63

The main clinical red flags concern the temporal course
of the syndrome rather than the actual manifestations.
Most notably, a gradually progressive course of neuro-
logic worsening over months to years is very uncom-
mon (1%–2%) in NMOSD.31 However, after

Table 1 NMOSD diagnostic criteria for adult patients

Diagnostic criteria for NMOSD with AQP4-IgG
1. At least 1 core clinical characteristic
2. Positive test for AQP4-IgG using best available detection method (cell-based assay strongly

recommended)
3. Exclusion of alternative diagnosesa

Diagnostic criteria for NMOSD without AQP4-IgG or NMOSD with unknown AQP4-IgG status
1. At least 2 core clinical characteristics occurring as a result of one or more clinical attacks

and meeting all of the following requirements:
a. At least 1 core clinical characteristic must be optic neuritis, acute myelitis with LETM, or

area postrema syndrome
b. Dissemination in space (2 or more different core clinical characteristics)
c. Fulfillment of additional MRI requirements, as applicable

2. Negative tests for AQP4-IgG using best available detection method, or testing unavailable
3. Exclusion of alternative diagnosesa

Core clinical characteristics
1. Optic neuritis
2. Acute myelitis
3. Area postrema syndrome: episode of otherwise unexplained hiccups or nausea and vomiting
4. Acute brainstem syndrome
5. Symptomatic narcolepsy or acute diencephalic clinical syndrome with NMOSD-typical

diencephalic MRI lesions (figure 3)
6. Symptomatic cerebral syndrome with NMOSD-typical brain lesions (figure 3)

Additional MRI requirements for NMOSD without AQP4-IgG and NMOSD with unknown
AQP4-IgG status

1. Acute optic neuritis: requires brain MRI showing (a) normal findings or only nonspecific white
matter lesions, OR (b) optic nerve MRI with T2-hyperintense lesion or T1-weighted gadolinium-
enhancing lesion extending over .1/2 optic nerve length or involving optic chiasm (figure 1)

2. Acute myelitis: requires associated intramedullary MRI lesion extending over $3 contiguous
segments (LETM) OR $3 contiguous segments of focal spinal cord atrophy in patients with
history compatible with acute myelitis (figure 1)

3. Area postrema syndrome: requires associated dorsal medulla/area postrema lesions (figure 2)
4. Acute brainstem syndrome: requires associated periependymal brainstem lesions (figure 2)

Abbreviations: AQP4 5 aquaporin-4; IgG 5 immunoglobulin G; LETM 5 longitudinally exten-
sive transverse myelitis lesions; NMOSD 5 neuromyelitis optica spectrum disorders.
a See table 2 and text discussion on serologic considerations for recommendations regard-
ing interpretation of clinical and serologic testing.
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•  1	seul	événement	clinique	«	caractéris5que	»	suffit	

separately ranked for their influence on confidence in NMOSD
diagnosis. Characteristics or scenarios endorsed by a two-thirds
Panel majority as contributing to a confident clinical diagnosis of
NMOSD were used to develop separate requirements for AQP4-
IgG seropositive and seronegative patients. Recommendations
from individual Working Groups regarding pediatric NMOSD,
opticospinal MS, systemic autoimmunity, and monophasic dis-
ease were summarized. All IPND members endorsed the final
criteria.

RESULTS Consensus diagnostic criteria. Nomenclature.

The Panel reaffirmed the decision to unify the terms
NMO andNMOSD. Given the greater degree of diag-
nostic uncertainty and potential heterogeneity of sero-
negative NMOSD, criteria were developed for both
NMOSD with AQP4-IgG and NMOSD without
AQP4-IgG. An additional category of NMOSD with
unknown AQP4-IgG status may be used for patients
in whom serologic testing is unavailable. The nomen-
clature allows for future modifications based on poten-
tial discovery and validation of other biomarkers in
AQP4-IgG-seronegative patients who have otherwise
typical NMOSD clinical syndromes.

Clinical presentation. Consensus diagnostic criteria
for NMOSD are presented in table 1. Table e-2 contains
a glossary of terms to guide interpretation of individual
components of the criteria. The criteria allow NMOSD
diagnosis with occurrence of at least 1 of 6 core clinical
characteristics and detection of AQP4-IgG. The core

clinical characteristics each implicate 1 of 6 CNS regions:
optic nerve,19,e28–e31 spinal cord,20,e27,e32–e34 area postrema
of the dorsal medulla,22,23,e35 brainstem,24,e35–e38 dien-
cephalon,25,26,e39–e44 or cerebrum.27,28,e45–e48 Certain clini-
cal presentations are particularly suggestive of NMOSD:
optic neuritis that is simultaneously bilateral, involves the
optic chiasm, causes an altitudinal visual field defect, or
causes severe residual visual loss (acuity 20/200 or
worse)4,e49–e51; a complete (rather than partial) spinal
cord syndrome, especially with paroxysmal tonic
spasms4,29,e52; and an area postrema clinical syndrome
(16%–43% incidence) consisting of intractable hic-
cups or nausea and vomiting.22,23,e35 Clinical judgment
remains necessary because no characteristic is path-
ognomonic. For example, altitudinal visual field
defects may result from ischemic optic neuropathy
and bilateral simultaneous optic neuritis may occur
in MS.e53

Diagnostic requirements are more stringent for
patients in whom AQP4-IgG is not detected or for
whom testing is unavailable. Such individuals must
experience 2 or more different core clinical character-
istics (i.e., dissemination in space, affecting different
neuroanatomic regions) and other supportive MRI
characteristics meant to enhance diagnostic specificity
must also be present. At least one of the clinical events
must be one of the 3 most common clinical character-
istics of NMOSD: optic neuritis, transverse myelitis
(additional requirement: LETM MRI lesion), or an
area postrema clinical syndrome (additional require-
ment: associated medullary MRI lesion).22,23,30,e35

The 2 required core characteristics may occur with
a single clinical attack (e.g., classic Devic syndrome
with simultaneous optic neuritis and acute myelitis
with LETM) or multiple attacks.

The Panel reached several additional conclusions.
First, at least 1 discrete clinical attack of CNS symp-
toms must occur to establish NMOSD diagnosis.
Although asymptomatic AQP4-IgG seropositive sta-
tus may exist for years before clinical NMOSD pre-
sentation,e54 the natural history of asymptomatic
seropositivity is poorly understood. Second,
NMOSD diagnosis is not warranted in asymptomatic
patients with NMOSD-compatible MRI lesions
because the expected clinical course in such individuals
is unknown. Third, no clinical characteristic is path-
ognomonic of NMOSD. Accordingly, a single clinical
manifestation is not diagnostic when AQP4-IgG is not
detected. Finally, no single characteristic is exclusion-
ary but some are considered red flags (table 2) that
signal the possibility of alternative diagnoses.e55–e63

The main clinical red flags concern the temporal course
of the syndrome rather than the actual manifestations.
Most notably, a gradually progressive course of neuro-
logic worsening over months to years is very uncom-
mon (1%–2%) in NMOSD.31 However, after

Table 1 NMOSD diagnostic criteria for adult patients

Diagnostic criteria for NMOSD with AQP4-IgG
1. At least 1 core clinical characteristic
2. Positive test for AQP4-IgG using best available detection method (cell-based assay strongly

recommended)
3. Exclusion of alternative diagnosesa

Diagnostic criteria for NMOSD without AQP4-IgG or NMOSD with unknown AQP4-IgG status
1. At least 2 core clinical characteristics occurring as a result of one or more clinical attacks

and meeting all of the following requirements:
a. At least 1 core clinical characteristic must be optic neuritis, acute myelitis with LETM, or

area postrema syndrome
b. Dissemination in space (2 or more different core clinical characteristics)
c. Fulfillment of additional MRI requirements, as applicable

2. Negative tests for AQP4-IgG using best available detection method, or testing unavailable
3. Exclusion of alternative diagnosesa

Core clinical characteristics
1. Optic neuritis
2. Acute myelitis
3. Area postrema syndrome: episode of otherwise unexplained hiccups or nausea and vomiting
4. Acute brainstem syndrome
5. Symptomatic narcolepsy or acute diencephalic clinical syndrome with NMOSD-typical

diencephalic MRI lesions (figure 3)
6. Symptomatic cerebral syndrome with NMOSD-typical brain lesions (figure 3)

Additional MRI requirements for NMOSD without AQP4-IgG and NMOSD with unknown
AQP4-IgG status

1. Acute optic neuritis: requires brain MRI showing (a) normal findings or only nonspecific white
matter lesions, OR (b) optic nerve MRI with T2-hyperintense lesion or T1-weighted gadolinium-
enhancing lesion extending over .1/2 optic nerve length or involving optic chiasm (figure 1)

2. Acute myelitis: requires associated intramedullary MRI lesion extending over $3 contiguous
segments (LETM) OR $3 contiguous segments of focal spinal cord atrophy in patients with
history compatible with acute myelitis (figure 1)

3. Area postrema syndrome: requires associated dorsal medulla/area postrema lesions (figure 2)
4. Acute brainstem syndrome: requires associated periependymal brainstem lesions (figure 2)

Abbreviations: AQP4 5 aquaporin-4; IgG 5 immunoglobulin G; LETM 5 longitudinally exten-
sive transverse myelitis lesions; NMOSD 5 neuromyelitis optica spectrum disorders.
a See table 2 and text discussion on serologic considerations for recommendations regard-
ing interpretation of clinical and serologic testing.
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separately ranked for their influence on confidence in NMOSD
diagnosis. Characteristics or scenarios endorsed by a two-thirds
Panel majority as contributing to a confident clinical diagnosis of
NMOSD were used to develop separate requirements for AQP4-
IgG seropositive and seronegative patients. Recommendations
from individual Working Groups regarding pediatric NMOSD,
opticospinal MS, systemic autoimmunity, and monophasic dis-
ease were summarized. All IPND members endorsed the final
criteria.

RESULTS Consensus diagnostic criteria. Nomenclature.

The Panel reaffirmed the decision to unify the terms
NMO andNMOSD. Given the greater degree of diag-
nostic uncertainty and potential heterogeneity of sero-
negative NMOSD, criteria were developed for both
NMOSD with AQP4-IgG and NMOSD without
AQP4-IgG. An additional category of NMOSD with
unknown AQP4-IgG status may be used for patients
in whom serologic testing is unavailable. The nomen-
clature allows for future modifications based on poten-
tial discovery and validation of other biomarkers in
AQP4-IgG-seronegative patients who have otherwise
typical NMOSD clinical syndromes.

Clinical presentation. Consensus diagnostic criteria
for NMOSD are presented in table 1. Table e-2 contains
a glossary of terms to guide interpretation of individual
components of the criteria. The criteria allow NMOSD
diagnosis with occurrence of at least 1 of 6 core clinical
characteristics and detection of AQP4-IgG. The core

clinical characteristics each implicate 1 of 6 CNS regions:
optic nerve,19,e28–e31 spinal cord,20,e27,e32–e34 area postrema
of the dorsal medulla,22,23,e35 brainstem,24,e35–e38 dien-
cephalon,25,26,e39–e44 or cerebrum.27,28,e45–e48 Certain clini-
cal presentations are particularly suggestive of NMOSD:
optic neuritis that is simultaneously bilateral, involves the
optic chiasm, causes an altitudinal visual field defect, or
causes severe residual visual loss (acuity 20/200 or
worse)4,e49–e51; a complete (rather than partial) spinal
cord syndrome, especially with paroxysmal tonic
spasms4,29,e52; and an area postrema clinical syndrome
(16%–43% incidence) consisting of intractable hic-
cups or nausea and vomiting.22,23,e35 Clinical judgment
remains necessary because no characteristic is path-
ognomonic. For example, altitudinal visual field
defects may result from ischemic optic neuropathy
and bilateral simultaneous optic neuritis may occur
in MS.e53

Diagnostic requirements are more stringent for
patients in whom AQP4-IgG is not detected or for
whom testing is unavailable. Such individuals must
experience 2 or more different core clinical character-
istics (i.e., dissemination in space, affecting different
neuroanatomic regions) and other supportive MRI
characteristics meant to enhance diagnostic specificity
must also be present. At least one of the clinical events
must be one of the 3 most common clinical character-
istics of NMOSD: optic neuritis, transverse myelitis
(additional requirement: LETM MRI lesion), or an
area postrema clinical syndrome (additional require-
ment: associated medullary MRI lesion).22,23,30,e35

The 2 required core characteristics may occur with
a single clinical attack (e.g., classic Devic syndrome
with simultaneous optic neuritis and acute myelitis
with LETM) or multiple attacks.

The Panel reached several additional conclusions.
First, at least 1 discrete clinical attack of CNS symp-
toms must occur to establish NMOSD diagnosis.
Although asymptomatic AQP4-IgG seropositive sta-
tus may exist for years before clinical NMOSD pre-
sentation,e54 the natural history of asymptomatic
seropositivity is poorly understood. Second,
NMOSD diagnosis is not warranted in asymptomatic
patients with NMOSD-compatible MRI lesions
because the expected clinical course in such individuals
is unknown. Third, no clinical characteristic is path-
ognomonic of NMOSD. Accordingly, a single clinical
manifestation is not diagnostic when AQP4-IgG is not
detected. Finally, no single characteristic is exclusion-
ary but some are considered red flags (table 2) that
signal the possibility of alternative diagnoses.e55–e63

The main clinical red flags concern the temporal course
of the syndrome rather than the actual manifestations.
Most notably, a gradually progressive course of neuro-
logic worsening over months to years is very uncom-
mon (1%–2%) in NMOSD.31 However, after

Table 1 NMOSD diagnostic criteria for adult patients

Diagnostic criteria for NMOSD with AQP4-IgG
1. At least 1 core clinical characteristic
2. Positive test for AQP4-IgG using best available detection method (cell-based assay strongly

recommended)
3. Exclusion of alternative diagnosesa

Diagnostic criteria for NMOSD without AQP4-IgG or NMOSD with unknown AQP4-IgG status
1. At least 2 core clinical characteristics occurring as a result of one or more clinical attacks

and meeting all of the following requirements:
a. At least 1 core clinical characteristic must be optic neuritis, acute myelitis with LETM, or

area postrema syndrome
b. Dissemination in space (2 or more different core clinical characteristics)
c. Fulfillment of additional MRI requirements, as applicable

2. Negative tests for AQP4-IgG using best available detection method, or testing unavailable
3. Exclusion of alternative diagnosesa

Core clinical characteristics
1. Optic neuritis
2. Acute myelitis
3. Area postrema syndrome: episode of otherwise unexplained hiccups or nausea and vomiting
4. Acute brainstem syndrome
5. Symptomatic narcolepsy or acute diencephalic clinical syndrome with NMOSD-typical

diencephalic MRI lesions (figure 3)
6. Symptomatic cerebral syndrome with NMOSD-typical brain lesions (figure 3)

Additional MRI requirements for NMOSD without AQP4-IgG and NMOSD with unknown
AQP4-IgG status

1. Acute optic neuritis: requires brain MRI showing (a) normal findings or only nonspecific white
matter lesions, OR (b) optic nerve MRI with T2-hyperintense lesion or T1-weighted gadolinium-
enhancing lesion extending over .1/2 optic nerve length or involving optic chiasm (figure 1)

2. Acute myelitis: requires associated intramedullary MRI lesion extending over $3 contiguous
segments (LETM) OR $3 contiguous segments of focal spinal cord atrophy in patients with
history compatible with acute myelitis (figure 1)

3. Area postrema syndrome: requires associated dorsal medulla/area postrema lesions (figure 2)
4. Acute brainstem syndrome: requires associated periependymal brainstem lesions (figure 2)

Abbreviations: AQP4 5 aquaporin-4; IgG 5 immunoglobulin G; LETM 5 longitudinally exten-
sive transverse myelitis lesions; NMOSD 5 neuromyelitis optica spectrum disorders.
a See table 2 and text discussion on serologic considerations for recommendations regard-
ing interpretation of clinical and serologic testing.
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recommended)
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2. Negative tests for AQP4-IgG using best available detection method, or testing unavailable
3. Exclusion of alternative diagnosesa

Core clinical characteristics
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2. Acute myelitis
3. Area postrema syndrome: episode of otherwise unexplained hiccups or nausea and vomiting
4. Acute brainstem syndrome
5. Symptomatic narcolepsy or acute diencephalic clinical syndrome with NMOSD-typical
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6. Symptomatic cerebral syndrome with NMOSD-typical brain lesions (figure 3)

Additional MRI requirements for NMOSD without AQP4-IgG and NMOSD with unknown
AQP4-IgG status

1. Acute optic neuritis: requires brain MRI showing (a) normal findings or only nonspecific white
matter lesions, OR (b) optic nerve MRI with T2-hyperintense lesion or T1-weighted gadolinium-
enhancing lesion extending over .1/2 optic nerve length or involving optic chiasm (figure 1)

2. Acute myelitis: requires associated intramedullary MRI lesion extending over $3 contiguous
segments (LETM) OR $3 contiguous segments of focal spinal cord atrophy in patients with
history compatible with acute myelitis (figure 1)

3. Area postrema syndrome: requires associated dorsal medulla/area postrema lesions (figure 2)
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Les	anti-MOG	
•  Historiquement	hétérogénéité	des	diagnos5cs	associés	
•  ADEM	(popula5on	pédiatrique),	SEP	de	l’adulte	et	de	l’enfant,	CIS	
•  Mais	beaucoup	de	faux	posi5fs	avec	la	technique	de	l’époque	
(ELISA)	

•  Travaux	récents	avec	technique	fiable	(CBA)	:	an5-MOG	
associés	à	2	popula5ons	
•  ADEM	de	l’enfant	:	an5-MOG	présents	transitoirement	ou	
persistants	

•  NMO	(pa5ents	adultes)	:	pa5ents	classés	«	NMO-SD	à	an5-MOG	»	
mais	pathologie	probablement	différente	des	«	NMO-SD	à	an5-
AQP4	»	
•  Cible	des	an5-AQP4	=	astrocyte	
•  Cible	des	an5-MOG	=	oligodendrocyte	
•  Mais	phénotype	commun	!	



Les	anti-MOG	
•  Par5cularités	des	NMO-SD	à	an5-MOG	(par	rapport	aux	NMO-
SD	à	an5-AQP4)	
•  Poussées	de	NO	bien	+	fréquentes	que	poussées	de	MAT	
•  Poussées	aussi	sévères	mais	avec	meilleure	récupéra5on	
•  Taux	annualisé	de	poussées	+	faible	que	dans	les	autres	NMO-SD	
•  Formes	monophasiques	+	fréquentes	
•  Si	MAT,	a`einte	volon5ers	de	la	moelle	basse	(fréquence	de	
l’a`einte	du	cône	terminal)	



LE	SYNDROME	CRION	



CRION	

•  Terme	apparu	en	2003	(Kidd	et	al.),	avant	même	la	
délimita5on	claire	de	l’en5té	RION	

•  Série	de	15	pa5ents	«	RION	»	mais	avec	a`einte	quasi	
con5nue	(«	chronique	»)	si	arrêt	des	cor5coïdes	

•  IRM	cérébrale	normale	sauf	1	pa5ent	(1	hypersignal	SB)	
•  IRM	NO	:	19/30	nerfs	op5ques	étaient	anormaux	
•  PL	:	pas	de	BOC	surnuméraires	
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CRION	

•  Par5cularités	des	pa5ents	CRION	
•  Douleurs	rétro-orbitaires	souvent	importantes	et	persistantes	(début	
avant	ou	en	même	temps	que	la	BAV,	comme	pour	les	NO	classiques)	

•  BAV	sévère	lors	des	NO	
•  A`einte	bilatérale,	le	plus	souvent	séquen5elle	(1	cas	d’a`einte	
synchrone)	

•  Forte	cor5co-sensibilité	:	réponse	très	rapide	et	importante	
•  Cor5co-dépendance	:	poussées	en	général	très	rapides	(quelques	
jours	à	quelques	semaines)	après	arrêt	des	cor5coïdes,	d’où	le	terme	
de	«	chronique	»	
•  Nécessité	d’une	immunosuppression	pour	épargne	cor5sonique	
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Débat	
•  L’en5té	CRION	existe-t-elle	vraiment	?	

•  Caractéris5ques	de	la	cohorte	de	Kidd	et	al.	non	répliquées	
dans	celle	de	Arndt	et	al.	
•  Kidd	et	al.	:	les	NO	récurrentes	idiopathiques	sont	des	CRION	
•  Arndt	et	al.	:	les	NO	récurrentes	idiopathiques	sont	des	RION	
•  Pas	de	chevauchement	des	2	en5tés	dans	chaque	cohorte	:	1	
seule	et	même	pathologie	?	

•  CRION	=	formes	les	+	sévères	du	spectre	RION	?	
•  NO	+	graves	(douleurs,	profondeur	de	la	BAV)	
•  Taux	annualisé	de	poussées	+	élevé	(et	donc	plus	grande	
dépendance	aux	cor5coïdes	/	immunosuppresseurs)	



RION	et	CRION	:	2	entités	≠	
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Introduction
Optic neuritis (ON) is an acute inflammatory demyelinating 
syndrome of the central nervous system (CNS). In acute 
demyelinating ON, patients typically present with a short 
unilateral vision loss of quite variable intensity. Periocular 
and retro-orbital pain is observed in more than 90% of 
cases and most patients show reduced contrast sensitivity, 
dyschromatopsia and defect of visual field.1

ON may be the first symptom of multiple sclerosis (MS) 
or occur in the setting of other pathologies, such as neuro-
myelitis optica (NMO), infectious diseases, or autoimmune 
diseases. The 15-year follow-up report of the Optic Neuritis 
Treatment Trial (ONTT) estimated a conversion rate of 
50% (72% with an abnormal baseline brain magnetic reso-
nance imaging (MRI)) scan to MS after isolated ON in 
adults.2

From a clinical point of view, there may be significant 
differences between ON in MS and ON in NMO. The initial 

presentation may be similar but NMO is believed to cause 
very severe and often bilateral visual disability and optic 
nerve damage. In MS, attacks tend to be less severe and 
have a better visual and retinal prognosis.3 These data, 
which suggest that a greater retinal nerve fibre layer (RNFL) 
thickness reduction (>15 µm) measured by optical coher-
ence tomography (OCT) can be helpful in distinguishing  
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Abstract
Background: Optic neuritis (ON) may be the first symptom of a central nervous system demyelinating, systemic or 
infectious disease but few patients experience recurrent episodes and have a negative workup.
Objective: This disorder, named relapsing optic neuritis (RON), is poorly described in the literature and still presents 
a particular challenge in diagnosis and management.
Methods: We describe the clinical, laboratory, magnetic resonance imaging (MRI) and disability course of RON in a 
French cohort of 62 patients, based on a multicentre, retrospective, observational study.
Results: In our cohort, we identified two distinct groups of RON patients. The first is characterised by relapsing inflam-
matory optic neuritis (RION, 68%), which is non-progressive, whereas the second presented as a chronic relapsing 
inflammatory optic neuritis (CRION, 32%), which is progressive. We have noted more cases with steroid dependence 
in the CRION group than the RION group (42% vs 10%). The long-term visual prognosis was more severe in CRION 
patients and neuromyelitis optica-immunoglobulin G (NMO-IgG)-positive patients.
Conclusion: RON is likely a separate entity corresponding to an autoimmune disease that differs from multiple scle-
rosis (MS), NMO and vasculitis. We provide a new classification system based on a better understanding of RON which 
could allow an improved management by early treatment of poor prognosis forms.

Keywords
Optic neuritis, CRION, RON, NMO-IgG, multiple sclerosis

Date received: 3 April 2013; revised: 9 September 2013; accepted: 11 September 2013

1University Hospital, France.
2Clinical Investigation Centre, INSERM 10002, France.
3Neurological Hospital Pierre Wertheimer, France.
4University Hospital, France.
5University Hospital Lariboisière, France.

Corresponding author:
Aurélien Benoilid, Département de Neurologie, Hôpitaux Universitaires, 
1, avenue molière, 67000, BP 426, 67091 Strasbourg, France. 
Email: aurelienbenoilid@gmail.com

510223 MSJ0010.1177/1352458513510223Multiple Sclerosis JournalBenoilid et al.
2013

Research Paper

 at Eindhoven Univ of Technology on June 26, 2014msj.sagepub.comDownloaded from 



RION	et	CRION	:	distinction	
Benoilid	et	al.,	MSJ	2013	
	

•  Intérêt	:	confirma,on	de	2	groupes	cliniques	différents	
•  RION	:	NO	récurrentes	isolées	(et	spontanées)	avec	
améliora5on	ou	stabilisa5on	de	l’AV	entre	les	poussées	de	NO	

•  CRION	:	NO	récurrentes	isolées	(et	spontanées)	avec	
diminu5on	progressive	de	l’AV	entre	les	poussées	

•  Cor5co-dépendance	n’est	plus	un	critère	diagnos5que	de	
CRION	car	d’interpréta5on	difficile	

•  N	=	62	
•  Sex	Ra5o	:	3/1	
•  Age	moyen	au	début	:	33	ans	
•  Suivi	moyen	:	7	ans	
•  Nombre	moyen	de	NO	:	4,4	



RION	et	CRION	
Benoilid	et	al.,	MSJ	2013	
	
•  Limites	:	seulement	59	à	65%	de	«	vrais	»	RION/CRION	
•  14	à	20%	de	RION/CRION	à	haut	risque	de	SEP	car	BOC	+	(14%)	
et/ou	IRM	cérébrale	anormale	(sans	remplir	les	critères	
McDonald)	
•  à	Ne	sont	probablement	pas	des	RION/CRION	

•  11%	de	RION/CRION	à	haut	risque	de	NMO	car	IgG	an5-AQP4	+	
•  à	Sont	des	NMO-SD	avec	les	critères	de	Wingerchuk	2015	

•  10%	de	RION/CRION	associées	à	une	maladie	systémique	
•  à	Ne	sont	pas	des	RION/CRION	puisque	les	NO	ne	sont	pas	
idiopathiques	
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D’après	J.	De	Sèze	



Comparaison	RION	et	CRION	
Benoilid	et	al.,	MSJ	2013	

•  Caractéris5ques	du	groupe	CRION	
•  La	1ère	NO	est	+	sévère	que	dans	le	groupe	RION	
•  L’AV	au	terme	du	suivi	est	+	altérée	
•  Délai	+	court	pour	a`eindre	AV	<	1/10	
•  Cor5co-dépendance	dans	42%	des	cas	(vs	10%	pour	les	RION)	

•  Difficile	à	apprécier	car	choix	thérapeu5ques	hétérogènes	avec	un	par5e	
des	pa5ents	sous	immunosuppresseurs	(perme`ent	épargne	
cor5sonique)	

•  Propor5ons	RION/CRION	
•  Dans	la	cohorte	totale	:	68%	de	RION	et	32%	de	CRION	
•  Dans	le	groupe	des	«	vrais	»	RION/CRION	:	66%	de	RION	et	34%	de	
CRION	



CRION	:	critères	diagnostiques	
Petzold	&	Plant,	J.	Neurol	2014	:	revue	des	122	cas	rapportés	de	CRION	
•  Âge	au	diagnos5c	:	14	à	69	ans	(médiane	35,7)	
•  ≈	70%	de	femmes	
•  2	à	18	épisodes	de	NO	
•  Mais	durée	de	suivi	variable	:	médiane	36	mois	(de	4	à	204)	

•  BAV	bilatérale	(en	général	séquen5elle,	parfois	synchrone)	dans	59%	
des	cas	
•  Sévère	:	à	la	1ère	NO,	AV	≤	1/10	dans	68%	des	cas	(vs	36%	dans	ONTT)	
et	AV	>	5/10	dans	12%	des	cas	(vs	35%	dans	ONTT)	

•  AV	au	terme	du	suivi	(mais	durée	de	suivi	variable)	
•  Médiane	à	3/10	
•  <	1/10	dans	1/3	des	cas	(vs	1%	dans	ONTT)	

•  Douleurs	orbitaires	dans	93%	des	cas	(souvent	sévères)	
•  En	général	à	la	mobilisa5on	du	globe	oculaire	



CRION	:	critères	diagnostiques	
Petzold	&	Plant,	J.	Neurol	2014	:	revue	des	122	cas	rapportés	de	
CRION	
•  IRM	cérébrale	normale	
•  Sauf	2	cas	avec	1	seul	hypersignal	T2	
•  Et	1	cas	avec	plusieurs	hypersignaux	T2	qualifiés	d’aspécifiques	

•  Recommanda5ons	des	auteurs	sur	les	examens	à	faire	pour	
écarter	des	diagnos5cs	différen5els	
•  IRM	cérébrale	et	médullaire	
•  RP	ou	scanner	thoracique	(sarcoïdose)	
•  An5-AQP4,	angiotensine	convertase,	FAN,	sérologies	
«	appropriées	»	



CRION	:	critères	diagnostiques	
Petzold	&	Plant,	J.	Neurol	2014	:	revue	des	122	cas	rapportés	de	
CRION	
•  Confirma5on	que	les	CRION	sont	1	en5té	à	part	
•  Critères	diagnos5ques	proposés	

minimal effective doses. During the oral tapper, rigorous

follow-up of the visual function is advised. A relapse

after stopping steroids was reported in 67 CRION cases
[1, 4, 15–17, 19–29, 32]. Interestingly, one study

mentioned seven cases in whom no further relapses

occurred after withdrawal of steroids [28];
3. Long term: Add on of a steroid sparing medication

such as azathioprine [1, 4, 16, 19, 21, 26–28],

methotrexate [1, 17, 18, 22, 26, 27], cyclophosphamide
[17, 27], or mycophenolate [19, 21, 25, 27, 28]. Some

authors also recommend the use of intravenous

immunoglobulin (IVIG) [26, 35]. Five of the six
CRION patients treated with IVIG remained stable for

an average of 4 years following cessation of steroids;

one relapsed [26].
Other long-term treatment options include cyclospor-

ine [21] or plasma exchange (PE) [4, 15, 25]. One

study reported success with six-weekly infusions of
infliximab [21]. Infliximab is a tumor necrosis factor

(TNF)-a blocker. One needs to be aware that there is a

risk for patients with demyelinating disease to get
worse under treatment with (TNF)-a blockers [21].

In all patients who require long-term steroids, osteoporosis

prophylaxis is recommended on the basis of the national or

locally established guidelines. The long-term use of
steroids remains challenging for patient management [52].

Discussion and diagnostic criteria

Over the past decade, CRION as a distinct entity [1]
remained in the shadow of NMO [2]. The description of

specific auto-antibodies in NMO by the Mayo group in 2004

provided for the first time a highly specific diagnostic test so
much needed in the field [2]. In contrast, the description of

CRION one year earlier was mainly clinical [1]. Addi-

tionally, the epidemiological data summarized in this
review suggests that CRION is much less frequent than

NMO. Nevertheless, the number of publications on CRION

has constantly risen from one in 2003 [1], two in 2005 [15,
17], to seven in 2012 [24, 25, 28, 31–34], with a total of 122

reported CRION patients over the past decade [1, 4, 15–34].

There is prospective data showing that the two entities
are separate [4]. Stringent use of the clinical criterion by

Kidd et al. resulted in a diagnostic specificity of 95 % for
separating patients with CRION from NMO. Only one

patient (5 %) of prospectively collected CRION cases was

NMO-IgG seropositive [4]. This data is further supported
by this review; only one study reported the presence of

NMO-IgG in five more cases with suspected CRION [33].

A critical reappraisal of these cases suggests a more likely
diagnosis for high-risk CIS or NMO-spectrum disease. We

recommend testing for the presence of NMO-IgG in all

cases with suspected CRION using highly sensitive assays

[41]. A diagnosis of CRION should be reconsidered in any
NMO-IgG seropositive patient, as NMO is much more

likely. Likewise, we cannot comment whether a critical

reappraisal of the MRI lesions from two further patients
may not suggest an alternative diagnosis [15, 32].

Could CRION be part of a ‘‘seronegative’’ NMO spec-

trum disorder? We would oppose such a concept, because it
creates a poorly defined umbrella term that lumps almost

any optic neuropathy of unknown etiology together. Bor-
rowing from van Gijn on a related issue [53], we would like

to ask back if ‘‘seronegative NMO spectrum disorder’’ will

stand the test of time as a nosological entity?
In contrast to the original report, bilateral (sequential)

loss of vision and pain are not consistently present in

CRION. Likewise, brain imaging did show isolated, subtle,
or unspecific abnormalities outside the optic nerves and

chiasm in three cases [1, 15, 32]. Because we were not able

to critically reappraise all of these scans, it does not seam
possible to be too dogmatic about the necessity of a com-

pletely normal brain MRI in all cases with CRION at

present.
Importantly, this review suggests that not all groups

apply the same criteria for making a diagnosis of CRION.

For example, steroid dependence was not considered a
mandatory criterion in seven patients [28]. We disagree and

side with Morrow and Wingerchuck who consider steroid

dependence to be a key diagnostic criterion for CRION
[54]. We therefore propose the following five diagnostic

criteria:

1. History: ON and at least one relapse;
2. Clinical: Objective evidence for loss of visual

function;

3. Labor: NMO-IgG seronegative;
4. Imaging: Contrast enhancement of the acutely

inflamed optic nerves1;

5. Treatment: Response to immunosuppressive treatment
and relapse on withdrawal or dose reduction of

immunosuppressive treatment.

Outlook

The risk of a relapse on withdraw of steroids is so strong

that this is considered as a core diagnostic feature. There-
fore, an immune-mediated pathology is, at least in part,

very likely. With the discovery of new auto-antibodies such

as anti–AQP4 or anti-KIR4.1 antibodies, we anticipate
similar developments for CRION. The availability of a

1 At later stages optic nerve atrophy may become more prominent
and is structurally related to RNFL and GCL loss on retinal OCT.
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CRION	:	critères	diagnostiques	
Limites	des	critères	de	Petzold	&	Plant	
	
•  Pas	de	critères	«	néga5fs	»	IRM	et	PL	dans	ce`e	synthèse	
•  Mais	en	fait	nécessité	IRM	normale	(ou	non	évocatrice	de	SEP)	
précisée	dans	l’ar5cle		

•  PL	pas	indispensable	selon	les	auteurs	(avis	qui	est	discutable	!)	
	

•  Ces	critères	ne	discriminent	pas	CRION	et	RION	
•  Nécessité	d’ajouter	la	dimension	d’une	diminu5on	progressive	de	
l’AV	entre	les	poussées	?	=	défini5on	de	Benoilid	et	al.,	MSJ	2013	



CRION	:	étapes	du	traitement	
•  1)	Restaurer	la	fonc5on	visuelle	à	la	phase	aiguë	
•  Cor5cothérapie	IV	(Méthylprednisolone)	pendant	3	à	5	jours	
•  Et/ou	échanges	plasma5ques	

•  2)	Stabiliser	la	fonc5on	visuelle	à	la	phase	intermédiaire	
•  Cor5cothérapie	orale	1	mg/kg/j	
•  Puis	décroissance	progressive	:	jusqu’à	l’arrêt	?	main5en	d’une	
dose	minimale	efficace	?	

•  3)	Préserver	la	fonc5on	visuelle	sur	le	long	terme	avec	le	
minimum	d’effets	secondaires	
•  Epargneurs	de	cor5coïdes	:	Azathioprine,	Methotrexate,	
Mycophenolate	Mofe5l	

•  Autres	:	Cyclophosphamide,	Ciclosporine,	IgIV,	échanges	
plasma5ques	

Petzold	&	Plant,	J.	Neurol	2014	
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The spectrum of autoimmune optic neuropathies (ON) is extending. The phenotypic spectrum includes single
isolated optic neuritis (SION), relapsing isolated optic neuritis (RION), chronic relapsing inflammatory optic neu-
ropathy (CRION), the neuromyelitis optica (NMO) spectrum disorder, multiple sclerosis associated optic neuritis
(MSON) and unclassified optic neuritis (UCON) forms. Epidemiological data suggests a slight female predomi-
nance. The ethnic heritage is relevant as Caucasian patients are more likely to suffer from MSON, whilst SION,
RION, CRIONandNMOaremore frequent in non-Caucasian patients. Importantly, prognosis for recovery of visual
function is good in MSON, but poorer in NMO and CRION which also have a high chance for recurrent episodes.
Testing for serum anti-AQP4 autoantibodies is advised in all patients with severe, atypical or recurrent ON be-
cause of the high diagnostic specificity. The diagnostic specificity may be aided by testing for glial biomarkers
in the CSF and prognostic accuracy by testing for biomarkers for neuroaxonal degeneration. Optical coherence to-
mography is a highly accurate tool to document the final outcome. The current clinical classification criteria rely
on the phenotype, response to treatment and presence of anti-AQP4 autoantibodies.

© 2014 Elsevier B.V. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540
2. Diagnostic criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540
3. History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540
4. Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540
5. Prognosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540
6. Biomarkers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541

6.1. Diagnostic biomarkers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541
6.2. Acute phase prognostic biomarkers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 542

6.2.1. Prognosis and recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 542
6.2.2. Prognosis and prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543

6.3. Late phase outcome biomarkers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543
7. Clinical classification criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543
Take-home messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543
Submission declaration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543
Authorship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543
Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544

Autoimmunity Reviews 13 (2014) 539–545

Abbreviations: ADEM, acute demyelinating encephalomyelitis; AION, anterior ischaemic optic neuropathy; AQP4, aquaporin-4; AZOOR, acute zonal occult outer retinopathy; CF,
count fingers; CRION, chronic relapsing inflammatory optic neuropathy; CSF, cerebrospinal fluid; CT, computed tomography; GBS, Guillain Barré Syndrome; GCA, giant cell arteritis;
GCL, ganglion cell layer; GFAP, glial fibrillary acidic protein; HM, hand movement; INL, inner nuclear layer; ION, isolated optic neuritis; IVIG, intravenous immunoglobulin; IVMP, in-
travenousmethylprednisolone; LETM, longitudinal extensive transversemyelitis; LHON, Leber hereditary optic neuropathy; LP, lumbar puncture;MMO,microcysticmacular oedema;
MMC, microcystic macular changes; MRI, magnetic resonance imaging; MS, multiple sclerosis; MSON, multiple sclerosis optic neuritis; NMO, neuromyelitis optica; NPL, no light per-
ception; OCT, optical coherence tomography; ON, optic neuritis; ONTT, optic neuritis treatment trial; DOA, dominant optical atrophy; PE, plasma exchange; PION, posterior ischaemic
optic neuropathy; PPMS, primary progressive multiple sclerosis; RION, relapsing isolated optic neuritis; RNFL, retinal nerve fibre layer; RRMS, relapsing remitting multiple sclerosis;
SLE, systemic lupus erythematosus; SPMS, secondary progressive multiple sclerosis; UCON, unclassified optic neuritis; VA, visual acuity.
⁎ Corresponding author at: VU Medical Center, Department of Neurology, De Boelelaan 1117, 1081 HV Amsterdam, The Netherlands. Tel.: +31 204445292.

E-mail address: a.petzold@vumc.nl (A. Petzold).

1568-9972/$ – see front matter © 2014 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.autrev.2014.01.009

Contents lists available at ScienceDirect

Autoimmunity Reviews

j ourna l homepage: www.e lsev ie r .com/ locate /aut rev

Review

Diagnosis and classification of autoimmune optic neuropathy

Axel Petzold a,c,⁎, Gordon T. Plant b
a Department of Neurology, VUmc, Amsterdam, The Netherlands
b Moorfields Eye Hospital, The National Hospital for Neurology and Neurosurgery & St. Thomas' Hospital, London, United Kingdom
c UCL Institute of Neurology, Queen Square, London, WC1N 3BG, United Kingdom

a b s t r a c ta r t i c l e i n f o

Article history:
Accepted 13 November 2013
Available online 12 January 2014

The spectrum of autoimmune optic neuropathies (ON) is extending. The phenotypic spectrum includes single
isolated optic neuritis (SION), relapsing isolated optic neuritis (RION), chronic relapsing inflammatory optic neu-
ropathy (CRION), the neuromyelitis optica (NMO) spectrum disorder, multiple sclerosis associated optic neuritis
(MSON) and unclassified optic neuritis (UCON) forms. Epidemiological data suggests a slight female predomi-
nance. The ethnic heritage is relevant as Caucasian patients are more likely to suffer from MSON, whilst SION,
RION, CRIONandNMOaremore frequent in non-Caucasian patients. Importantly, prognosis for recovery of visual
function is good in MSON, but poorer in NMO and CRION which also have a high chance for recurrent episodes.
Testing for serum anti-AQP4 autoantibodies is advised in all patients with severe, atypical or recurrent ON be-
cause of the high diagnostic specificity. The diagnostic specificity may be aided by testing for glial biomarkers
in the CSF and prognostic accuracy by testing for biomarkers for neuroaxonal degeneration. Optical coherence to-
mography is a highly accurate tool to document the final outcome. The current clinical classification criteria rely
on the phenotype, response to treatment and presence of anti-AQP4 autoantibodies.

© 2014 Elsevier B.V. All rights reserved.
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Névrite	
op5que	
(NO)	

NO	
infec5euses	 NO	

dues	à	
une	SEP	

NO	dues	
à	une	

NMO-SD	

NO	dues	à	une	
maladie	

systémique	
(sarcoïdose,	
LEAD,	SGS,	
Behçet…)	

NO	
idiopathiques	

isolées	

RION	

CRION	



TAKE	HOME	MESSAGE	



RION/CRION	
•  Rares	
•  2	en5tés	proches	:	«	spectre	RION	»	?	
•  Diagnos5c	d’élimina5on	:	écarter	SEP,	NMO-SD,	maladies	
systémiques	

à 	Faire	systéma5quement	IRM	cérébrale	+	moelle,	PL,	an5-
AQP4,	an5-MOG,	bilan	immunologique	systémique	

à 	Ces	examens	doivent	revenir	normaux	
à 	Rester	ouvert	sur	le	diagnos5c	:	un	RION/CRION	peut	
«	conver5r	»	en	l’une	de	ces	pathologies	après	plusieurs	
années	d’évolu5on	

•  Traitement	par	cor5coïdes	à	haute	dose	lors	de	la	NO	puis	
relais	par	immunosuppresseur	(phase	intermédiaire	de	
cor5cothérapie	orale	souhaitable	pour	les	CRION)	


