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Abstract

Introduction: Recurrent Painful Ophthalmoplegic Neuropathy, previously known as Ophthalmoplegic Migraine, is a

poorly characterized disorder mainly because there are few cases described. We report a new case of Recurrent Painful

Ophthalmoplegic Neuropathy and a review of the literature to contribute to increasing the knowledge of the clinical

features of this disorder.

Case report and review of literature: A 45-year-old woman presented with adult-onset recurrent attacks of

abducens and oculomotor palsy associated with diplopia followed by headache. Most notably, pain always presented

many days after oculomotor impairment, a feature never described in the literature. A diagnosis of possible Recurrent

Painful Ophthalmoplegic Neuropathy was made after excluding other possible mimicking disorders. Symptoms usually

resolved gradually with corticosteroid therapy, albeit without a clear-cut benefit.

Clinical data collected from 1989 to 2022 showed that adult onset in Recurrent Painful Ophthalmoplegic Neuropathy is

not uncommon. While III cranial nerve palsy is typical, VI and IV nerve palsy have also been described.

Pathophysiology and diagnosis: Several hypotheses have been proposed, including nerve compression, ischemia or

inflammation/demyelination, but none has been completely accepted.

Diagnosis remains of exclusion; magnetic resonance imaging and blood exams are key in differential diagnosis.

Conclusions: Our case gives us the possibility to expand the clinical features of Recurrent Painful Ophthalmoplegic

Neuropathy, also contributing to updating the pathophysiological hypotheses.

Keywords

Recurrent Painful Ophthalmoplegic Neuropathy, ophthalmoplegic migraine, headache, facial pain, migraine

Date received: 18 July 2022; revised: 16 September 2022; accepted: 20 September 2022

Introduction

Recurrent Painful Ophthalmoplegic Neuropathy

(RPON), previously known as Ophthalmoplegic

Migraine (OM), is a rare disease characterized by uni-

lateral headache attacks associated with ocular cranial

nerve palsy.
Since Charcot’s first formal description at the end of

the 19th century, the advent of MRI provided signifi-

cant insight into RPON; nonetheless, consensus con-

cerning its pathophysiology, clinical characterization

and optimal treatment strategies is still lacking,

mainly because of the paucity of cases described.
The description of a new case gives us the opportu-

nity to review the clinical features of RPON described

in the scientific literature, which could be relevant to
update the current pathophysiological hypotheses, also
providing new insight into the appropriate treatment
and prognosis of this rare and insufficiently known
disease.
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Epidemiology and clinical presentation:

A review of cases

Our case

A graphic summary of this case is presented in Figure 1.
Our patient is a 45-year-old Italian woman who pre-

sented to our Clinic due to several episodes of diplopia

associated with headache, nausea and vomiting.
Review of her medical history revealed gestational

diabetes and breast cancer at 42 years of age, treated

with quadrantectomy and subsequent radiotherapy;

other than that, no chronic illness was found. The

patient did not take nor was currently taking any med-

ication chronically. Family history was negative for

headache or neurological disorders in general.
She presented with a first episode of diplopia at

41 years of age, in the horizontal left and upward

gaze. The patient was treated with prednisone 25mg/

day, starting seven days from the onset of diplopia,

with reported resolution after several weeks.
Two years later, she presented with a new episode of

diplopia with the same clinical characteristics, thus she

immediately started treatment with prednisone 25mg/

daily, with benefit. However, 10 days later (upon taper-

ing corticosteroid treatment), she presented with severe

left retro-orbital pain, thus leading to corticosteroid

reinstitution. The pain presented with a constant, stab-

bing quality and was associated with nausea and

fatigue, partially responding to ibuprofen. No photo-

or phonophobia were reported.
Angio-MRI and contrast enhancement brain MRI

were performed, which were negative.
Pain improved but did not remit. Two months later,

due to the reappearance of diplopia in the absence of

corticosteroid therapy, the patient was admitted to an

internal medicine ward, starting high-dose prednisone
(80mg iv) in the emergency room and 25mg/day upon

admission to the ward. During her stay, a rheumato-

logical evaluation excluded giant cell arteritis, while a
neurological one reported mild left abducens and

trochlear nerve palsy. A lumbar puncture was then
performed and cerebrospinal fluid (CSF) analysis,

expanded to include oligoclonal bands, PCR for virus-

es, and cytological examination were negative.
Autoimmune blood test screening showed positivity

to ANAs (1:160 with nucleolar pattern). An ophthal-
mologic evaluation, comprising campimetry, was

negative.
Corticosteroid therapy was subsequently tapered,

with gradual resolution of both diplopia and headache

in several weeks.
At 44 years of age, the patient presented with a new

attack of diplopia, during which she came to the atten-

tion of our Clinic. Neurological examination confirmed

diplopia in the horizontal left gaze. Physical examina-
tion was negative for other signs.

She was still treated with a corticosteroid cycle start-
ing with prednisone 25mg/day, with subsequent head-

ache associated with nausea and fatigue during

tapering. Similarly to the other episodes, diplopia reoc-
curred during tapering, prompting a new cycle with

prednisone 25mg/day which led to diplopia resolution
but persistence of pain.

A brain MRI with focus on the cavernous sinus was

repeated in order to exclude a diagnosis of Tolosa-
Hunt syndrome, turning out negative, after which the

patient was evaluated in our Clinic.
Blood exams, comprising full blood count, coagula-

tion panels, glucose, sodium and potassium, liver and

Figure 1. Time course of the symptoms complained of by our patient.
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kidney function tests, total proteins, creatine phospho-
kinase (CPK), anti-ganglioside and onco-neural (anti-
NMDAR, LGI1, CASPR2, DPPX, GABAB) antibod-
ies only revealed a minimal positivity to anti-GD1b
antibodies. CSF analysis, comprising the same exams
as the former one, was repeated, still proving negative.

Pain partially responded to indomethacin; therapy
with pregabalin (up to 150mg/day) was proposed, but
the patient refused because she had been free from
attacks up to June 2022.

Described cases

Given its rarity, incidence of RPON is problematic to
assess. In 1990, Hansen et al. (1) estimated it to be 0.7
cases per million inhabitants in Copenhagen County,
but more recent studies to confirm this in other regions
of the world have not been attempted.

Several works have tried to delineate a clinical pic-
ture of RPON: starting from the findings of two
reviews from Gelfand et al. and Liu et al. (2,3), which
stand out as the ones comprising the highest number of
cases, we expanded the list by including cases described
from 2020 to May 2022 (2–75): descriptive statistics
and clinical features are provided in Table 1.

From current data, RPON appears to be a child-
hood or adolescence-onset entity, primarily affecting
female patients. Headache shows migrainous qualities
in the majority of cases; ophthalmoplegia strikingly
affects the third cranial nerve, followed by the sixth;
trochlear nerve involvement is seldom found in about
half of cases associated with involvement of other
nerves. More than half of cases show contrast enhance-
ment consistent with the neuropathy. Corticosteroid
therapy appears to be at least beneficial in most
cases; persistence of cranial nerve involvement after
the headache has subsided is not uncommon, some-
times only affecting pupil function.

In 2009, Lal et al. (76) published a case series of
62 patients, which showed significant differences in
clinical presentation when compared to the majority
of cases described by other authors. Most patients pre-
sented with adult onset and had abducens nerve
involvement; most strikingly, neuroimaging was nega-
tive in all of them. Corticosteroid therapy was found to
be beneficial.

These findings have led to propose that the entity
described in this study is either a different disease or a
subtype of RPON, as discussed for instance by
Chakravarty et al. (58).

On a similar note, in order to explain the difference
in contrast-enhancing and non-enhancing cases,
Friedman (77) proposed dividing OM in primary or
secondary entities according to contrast enhancement,
on the hypothesis that absence of enhancement points

to migraine while the contrary to neuropathy. This

attempt has not been fully accepted as of now (58).
In their review, Liu et al. proposed incorporating

contrast enhancement in MRI as a non-mandatory

diagnostic criterion, as well as nerve distortion as

observed in imaging (3).

Classification history and pathophysiology

During the 19th century, cases of recurrent oculomotor

nerve palsy associated with headache were reported

and attributed to various causes, such as nerve thicken-

ing due to neurosyphilis (2,78,79). A first formal defini-

tion was provided by Charcot in his 1890 study (80),

referring to the entity as “migraine ophthalmoplegique”.
Since these preliminary descriptions, reports focused

on providing a possible pathophysiological explanation

to OM. While several hypotheses emerged, the

common unifying mechanism was compression of

the oculomotor nerves due to different mechanisms,

including for instance aneurysmatic compression or

pituitary edema (81–83).
In 1960, Walsh and O’Doherty postulated a com-

pressive mechanism of disease in their case review,

which employed arteriography (84): it was proposed

that dilation of the internal carotid, basilar or posterior

cerebral arteries compresses the oculomotor nerves

during attacks. This hypothesis tried to link the migrain-

ous aspect of OM to the ophthalmoplegic symptomatol-

ogy. Also, this work attempted to distinguish primary

cases from secondary forms due, for example, to lesions

affecting cranial nerves, as reflected in the diagnostic

criteria proposed by the authors, which would proceed

to become the most accepted ones.
The compression hypothesis remained prevalent

until 1980, when Vijayan reviewed the existing litera-

ture and provided evidence confronting it (85). First,

arteriography was not positive in all cases; second, up

to 67% of the reviewed patients did not present with

significant pupillary abnormalities, which would be

expected from extrinsic compression of the oculomotor

nerve. Following instead the case of diabetic neuropa-

thy, in which pupils are often spared due to the ana-

tomical arrangement of parasympathetic fibers, the

author then proposed an ischemic mechanism for

OM, in which migraine-associated arterial swelling

leads to delayed nerve ischemia and ophthalmoparesis.
The ischemic hypothesis was further corroborated

by the finding of reversible thalamic ischemia ipsilater-

al to symptomatology in 2 OM patients by Shin et al.

(6); nonetheless, it must be noted that the compression

hypothesis has not been completely abandoned, as neu-

rovascular conflict was detected in several, even recent,

cases (85–86).

Furia et al. 3
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In 1988, the First International Classification of
Headache Disorders (ICHD-1) was published, com-
prising OM as part of the migraine spectrum, even
though the criteria did not specifically require headache
with migrainous qualities (87).

A significant step forward was accomplished with
the introduction of MRI, when Mark et al. first
described reversible contrast enhancement and thicken-
ing of the affected nerves (88). This led to a third path-
ogenetic hypothesis, supported by the work of Lance
and Zagami (15), according to which OM is caused by
episodes of nerve demyelination due to different possi-
ble causes, such as inflammation or post-viral reaction.
However, CSF in OM is typically unaltered and, except
for an isolated case report associating cytomegalovirus
immunoglobulin G (CMV IgG) to the disease (86), no
particular associations with infections were ever
demonstrated.

Nonetheless, a paradigm shift was occurring in
which OM appeared as a neuropathy rather than a
migraine: this was reflected in the second edition of
ICHD, in which the disease, while retaining its original
name, was moved to the cranial neuralgias and central
causes of facial pain section (90). Curiously, criteria
now required the headache to be migraine-like.

As already outlined in several reviews (2,89), the
current debate focuses on whether RPON should
retain an association with migraine or be definitely
considered as a neuropathy. While current evidence
points more to a neuropathic mechanism, a relation-
ship to migraine cannot be completely excluded in sev-
eral patients (89), as will be shown below.

In 2018, the third edition of ICHD changed the
name of OM to RPON in order to reflect this view
(91). Our case is significant as diplopia always preceded
headache by a significant number of days, an instance
which has never been described in the literature.
Nonetheless, formal criteria for the diagnosis of
RPON are respected; extensive testing, in particular
repeated magnetic resonance imaging, has excluded
other mimicking entities such as Tolosa-Hunt
Syndrome, which, differently from RPON, strictly
requires headache to precede oculomotor paresis in
its diagnostic criteria as defined by the ICHD-3 (91).

Furthermore, we believe that the absence of any
inflammatory or immune alteration in our case, save
for the slight positivity to anti-GD1b antibodies (not
deemed to be significant due to scarce specificity), is an
element speaking against the inflammatory/demyelin-
ating hypothesis of RPON.

Differential diagnosis

In suspected RPON, the first diagnostic question to
address, especially in adult-onset cases, is ruling out a

mimicking lesion. From a review of the literature it

emerges that schwannomas are the most commonly

implicated masses (92–96), followed by venous angio-

mas and hamartomas. Concerning the latter, Akimoto

et al. proposed in their work that hamartomas may

cause RPON through trigeminovascular-mediated

vasodilation and subsequent nerve strangulation (97).
Being a rare entity, RPON can be easily mistaken

for other, more common causes of painful

ophthalmoplegia.
Moving from neoplastic etiologies, disorders causing

painful ophthalmoplegia constitute a vast group with

different causes, comprising inflammatory, vascular,

infectious, and traumatic ones, as highlighted in

Gladstone’s review (98). Among the various disorders,

Tolosa-Hunt syndrome (THS), in which granuloma-

tous inflammation of the cavernous sinus leads to

corticosteroid-responsive painful ophthalmoplegia,

stands out as a mimicker of RPON (99,100), especially

in the rarest cases where MRI does not show typical

features of THS.
In summary, diagnosis of RPON requires exclusion

of other more common disorders: this can be achieved

by laboratory testing on blood and CSF, ruling out

inflammatory and infectious diseases, and neuroimag-

ing with MRI excluding lesional, vascular or traumatic

causes.
Interestingly, a work by Maggioni et al. suggested

that electroencephalographic abnormalities are present

during RPON attacks, even resembling patterns com-

patible with migraine with aura or complicated

migraine attacks (44): this would not only be useful

for diagnostic purposes but would also constitute evi-

dence in favor of a migrainous nature of the disease.

Treatment and prognosis

Optimal treatment of RPON has not been elucidated:

given its possible inflammatory etiopathogenesis, corti-

costeroids have been the most employed strategy, as

outlined in literature reviews (2,3). Such treatment

appears to benefit a consistent proportion of patients:

however, given the scarcity of cases, blinded trials have

not been devised.
Several other lines of treatment have been tried,

including indomethacin in two patients (40), pregabalin

after corticosteroid failure in one patient (57) and beta-

blockers (67).
Concerning prognosis, ophthalmoplegia is typically

reversible; however, persistent neurological signs

were found in a small but significant proportion of

patients (19,22). Treatment with botulinum toxin has

been proposed to correct eye misalignment in these

cases (101).
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Conclusions

RPON is a disorder whose characterization is far from
exhaustive. This is due to the rarity and likely the dif-
ficulty of recognizing and reporting cases. Even existing
case reviews may sometimes lack details which would
help better characterize this entity.

A main point of discussion is whether migraine should
be associated with RPON: while accumulating evidence
leans toward a neuropathic disorder, the significant per-
centage of patients presenting with migrainous headache

cannot be overlooked. While MRI often shows altera-

tions, the fact that not all patients present with contrast

enhancement is another perplexing piece of the puzzle.
It might be possible that RPON might actually be

OM, as first thought; still, it cannot be excluded that

several different entities with different pathophysiology

are mistaken as a single, unified disorder. Clinical char-

acteristics of our case may contribute to expanding the

clinical phenotype of this rare disorder suggesting a

neuropathic etiopathogenesis.

Clinical implications

• Recurrent Painful Ophthalmoplegic Neuropathy is a poorly understood disorder, whose pathophysiology
still remains elusive

• We provide a case report with atypical features (adult onset, diplopia preceding headache) in which diag-
nosis has been made by exclusion

• More “atypical” cases might have been missed in the past
• While case reports are helpful in rare disorders such as RPON, they are probably not ideal in defining their

characteristics.
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migraine: two patients, one at middle age with abducens

palsy. Cephalalgia 2005; 25: 151–153.

61. Manzouri B, Sainani A, Plant G, et al. The aetiology

and management of long-lasting sixth nerve palsy in

ophthalmoplegic migraine. Cephalalgia 2007; 27:

275–278.
62. O’Sullivan SS, O’Regan KN, Tormey P, et al. Late-onset

ophthalmoplegic migraine in a patient with previous child-

hood abdominal migraine. Cephalalgia 2006; 26:

1033–1035.
63. Riadh H, Mohamed G, Salah Y, et al. Pediatric case of

ophthalmoplegic migraine with recurrent oculomotor

nerve palsy. Can J Ophthalmol 2010; 45: 643.
64. Sharifi A, Kayfan S, Clarke RL, et al. Recurrent painful

ophthalmoplegic neuropathy: MRI findings in 2

patients. Radiol Case Rep 2019; 14: 1039–1042.
65. Lulla D, Altinok D and Sivaswamy L. Recurrent pain-

ful cranial neuropathy in a child involving multiple cra-

nial nerves. Headache 2019; 59: 111–112.
66. Yan Y, Zhang B, Lou Z, et al. A case of recurrent painful

ophthalmoplegic neuropathy. Front Neurol 2020; 11: 440.
67. Takemoto D, Ohkubo S, Udagawa S, et al. A case of

recurrent painful ophthalmoplegic neuropathy success-

fully treated with beta-blocker eye drop instillation.

Neuroophthalmology 2020; 45: 320–323.
68. Yoganathan S, Kumar M, Sudhakar S, et al. Recurrent

painful ophthalmoplegic neuropathy: a cause of head-

ache. Indian J Pediatr 2022; 89: 407–408.

69. Devos J, Nysten C, Buyse G, et al. Neuro-image: recur-

rent painful ophthalmoplegic neuropathy. Acta Neurol

Belg 2021; 121: 1331–1333.
70. Nandana J, Nair SS, Girdhar S, et al. Recurrent painful

ophthalmoplegic neuropathy: a cause for recurrent third

nerve palsy in a child. BMJ Case Rep 2021; 14: e246179.
71. Kekatpure MV, Panmand P and Nalubolu S.

Neuroimaging of a paediatric ophthalmoplegic

migraine. Ann Indian Acad Neurol 2022; 25: 131–132.
72. Bui LT, Mainali G, Naik S, et al. Role of neurovascular

compression of oculomotor nerve in ophthalmoplegic

migraine. Cureus 2022; 14: e22919.
73. Lee TG, Choi WS and Chung KC. Ophthalmoplegic

migraine with reversible enhancement of intraparen-

chymal abducens nerve on MRI. Headache 2002; 42:

140–141.
74. Roy M, Ghosh J, Deb S, et al. Childhood steroid-

responsive ophthalmoplegic migraine. J Pediatr

Neurosci 2011; 6: 69–71.
75. Kim JM, Kang YR, Kang KW, et al. Recurrent alter-

nating ophthalmoplegia with ipsilateral headache:

unusual but possible manifestation of recurrent painful

ophthalmoplegic neuropathy. Neurol Sci 2020; 41:

3357–3360.

76. Lal V, Sahota P, Singh P, et al. Ophthalmoplegia with

migraine in adults: is it ophthalmoplegic migraine?

Headache 2009; 49: 838–850.
77. Friedman DI. The ophthalmoplegic migraines: a pro-

posed classification. Cephalalgia 2010; 30: 646–647.
78. Gubler M. Des paralysies de la troisieme paire droit,

recidivant pour la troisieme fois. Gaz Hop (Par) 1860;

33: 65.
79. Saundby R. A case of megrim, with paralysis of the

third nerve. Lancet 1882; 2: 345.
80. Charcot JM: Sur un cas de migraine ophthalmoplegi-

que: (paralysie oculo-matrice periodique). Progr Med

(Par) 1890; 1: 83–86.
81. Aleksic DZ, Drakulic SM and Ljubisavljevic S.

Recurrent painful ophthalmoplegic neuropathy:

migraine, neuralgia, or something else? J Oral Facial

Pain Headache 2020; 34: 374–378.
82. Konstam G. Ophthalmoplegic migraine. Proc R Soc

Med 1933; 26: 271.
83. Elliot AJ. Ophthalmoplegic Migraine: (With Report of

a Case). Can Med Assoc J 1940; 43: 242–244.
84. Walsh JP and O’Doherty DS. A possible explanation of

the mechanism of ophthalmoplegic migraine. Neurology

1960; 10: 1079–1084.
85. Vijayan N. Ophthalmoplegic migraine: ischemic or com-

pressive neuropathy? Headache 1980; 20: 300–304.
86. Linn J, Schwarz F, Reinisch V, et al. Ophthalmoplegic

migraine with paresis of the sixth nerve: a neurovascular

compression syndrome? Cephalalgia 2008; 28: 667–670.
87. Headache Classification Committee of the International

Headache Society. Classification and Diagnostic

Criteria for Headache Disorders, Cranial Neuralgias

and Facial Pain. Cephalalgia 1988; 8: s1–596.
88. Mark AS, Blake P, Atlas SW, et al. Gd-DTPA enhance-

ment of the cisternal portion of the oculomotor nerve on

Furia et al. 9



MR imaging. AJNR Am J Neuroradiol 1992; 13:
1463–1470.

89. F€orderreuther S and Ruscheweyh R. From ophthalmo-
plegic migraine to cranial neuropathy. Curr Pain

Headache Rep 2015; 19: 21.
90. Headache Classification Subcommittee of the

International Headache Society. The International
Classification of Headache Disorders: 2nd edition.
Cephalalgia 2004; 24: 91–5160.

91. Headache Classification Committee of the International
Headache Society. The International Classification of
Headache Disorders: 3rd edition. Cephalalgia 2018; 38:
1–211.

92. Murakami T, Funatsuka M, Komine M, et al.
Oculomotor nerve schwannoma mimicking ophthalmo-
plegic migraine. Neuropediatrics 2005; 36: 395–398.

93. Al-Holou SN, DeLuca C, Gatteau RE, et al.
Schwannoma masquerading as recurrent painful oph-
thalmoplegic neuropathy: a diagnostic dilemma. J

Pediatr Ophthalmol Strabismus 2020; 57: e68–e70.
94. Kawasaki A. Oculomotor nerve schwannoma associat-

ed with ophthalmoplegic migraine. Am J Ophthalmol

1999; 128: 658–660.

95. Bisdorff AR, Wildanger G. Oculomotor nerve schwan-
noma mimicking ophthalmoplegic migraine. Cephalalgia.
2006 Sep; 26(9): 1157–9. doi: 10.1111/j.1468-
2982.2006.01167.x.

96. Wang QJ, Guo Y, Zhang Y, et al. 3D MRI of oculo-
motor nerve schwannoma in the prepontine cistern: a
case report. Clin Imaging 2013; 37: 947–949.

97. Akimoto J, Fukami S, Hashimoto R, et al.
Neuromuscular hamartoma is a possible primary
pathology of oculomotor ophthalmoplegic migraine.
Cephalalgia 2012; 32: 171–174.

98. Gladstone JP. An approach to the patient with painful
ophthalmoplegia, with a focus on Tolosa-Hunt syn-
drome. Curr Pain Headache Rep 2007; 11: 317–325.

99. Stommel EW, Ward TN and Harris RD.
Ophthalmoplegic migraine or Tolosa-Hunt syndrome?
Headache 1994; 34: 177.

100. La Mantia L, Erbetta A and Bussone G. Painful oph-
thalmoplegia: an unresolved clinical problem. Neurol

Sci 2005; 26: s79–82.
101. Granado L and Guillen G. Treatment options for oph-

thalmoplegic migraine. J Postgrad Med 2009; 55: 231;
author reply 231–232.

10 Cephalalgia 43(1)


