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Abstract

Ophthalmoplegic migraine is a poorly understood neurologic syndrome characterized by recurrent
bouts of head pain and ophthalmoplegia. By reviewing cases presenting to our centers in whom
the phenotype has been carefully dissected, and systematically reviewing all published cases of
ophthalmoplegic migraine in the magnetic resonance imaging (MRI) era, this review sets out to
clearly define the syndrome and discuss possible etiologies. We found that in up to one-third of
patients, the headache was not migrainous or associated with migrainous symptoms. In three-
quarters of the cases involving the third nerve, there was focal nerve thickening and contrast
enhancement on MRI. Observational data suggest systemic corticosteroids may be beneficial
acutely. The etiology remains unclear, but may involve recurrent bouts of demyelination of the
oculomotor nerve. “Ophthalmoplegic migraine” is a misnomer in that it is probably not a variant
of migraine but rather a recurrent cranial neuralgia. A more appropriate name might be
“ophthalmoplegic cranial neuropathy.”
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Ophthalmoplegic migraine is a rare neurologic syndrome characterized by recurrent bouts of
head pain and ophthalmoplegia. The third cranial nerve is most commonly affected, in
which case mydriasis and ptosis can also be observed. Most patients recover completely
within days to weeks, but a minority are left with persistent neurologic deficits.! The
disorder usually presents in children, but can persist in adulthood or persist into
adulthood.2~* Ophthalmoplegic migraine is entirely distinct from migraine with visual aura,
in which patients experience transient visual phenomena before, during, or after the onset of
migrainous headache.®

In the International Classification of Headache Disorders (second edition), the syndrome is
reclassified under the cranial neuralgias to reflect evolution in thinking about its etiology;
however, the migraine appellation was still retained.> The International Classification of
Headache Disorders (second edition) defines ophthalmoplegic migraine as at least 2 attacks
characterized by a “migraine-like” headache followed within 4 days by paresis of the third,
fourth, and/or sixth cranial nerves, including ophthalmoparesis, ptosis, or mydriasis.
Structural causes of painful ophthalmoparesis, such as tumor, infection, and thrombosis,
must have been excluded by appropriate imaging.

We systematically reviewed all published adult and pediatric cases of ophthalmoplegic
migraine in the magnetic resonance imaging (MRI) era (since 1987) and analyzed
demographic, clinical, and radiologic characteristics. We also report new cases from our
centers to illustrate the salient clinical features. These data suggest that ophthalmoplegic
“migraine” is a misnomer since the syndrome may not be a migraine variant but rather a
recurrent cranial neuropathy. The continuing use of the appellation migraine in these
patients is unhelpful as it suggests inappropriate pathophysiology and leads to unhelpful
management strategies. A case is made to change the name on this basis.

PubMed was searched for all papers published in English using the search terms
“ophthalmoplegic migraine” and “migraine with ophthalmoplegia” (last performed January
24, 2011). Case histories were then abstracted by one of the authors (AAG). References
from these papers were also systematically reviewed to identify additional cases published
in either article or abstract form.

Inclusion criteria for this systemic review were as follows: (1) The patient was reported to
have experienced head pain followed by objective ophthalmoparesis, pupillary dilation, or
ptosis and not merely subjective diplopia; (2) two or more episodes must have occurred; (3)
0.5-Tesla or higher MRI of the brain was performed to rule out alternative structural causes
of ophthalmoparesis; cases with only CT imaging were excluded; (4) the diagnosis ascribed
by the authors was ophthalmoplegic migraine and not a competing etiology, such as a tumor.
There were no exclusions based on age of onset, type of head pain (did not have to be
“migraine like”), or the interval from headache onset to Ophthalmoplegic onset. Headache
quality was considered “migrainous” if words like “throbbing,” “pounding,” “pulsating,” or
“migrainous” were used to describe the quality of pain, and considered as “not migrainous”
if words such as “sharp,” “constant,” “burning,” or “dull” were reported.

The following information was abstracted for each case: (1) age at onset and age at current
bout; (2) sex; (3) side of involvement; (4) cranial nerve(s) involved; (5) headache location;
(6) headache quality; (7) associated symptoms: nausea, vomiting, photophobia,
phonophobia; (8) duration between headache onset and ophthalmoplegia onset; (9) duration
of headache; (10) duration of ophthalmoplegia; (11) MRI findings; (12) cerebrospinal fluid
exam findings (if obtained); (13) complete blood count and erythrocyte sedimentation rate
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results (if obtained) as well as any other laboratory tests performed; (14) steroid
administration and results; and (15) presence of permanent deficits.

We tabulated the data from published cases and our own cases presented here and calculated
descriptive statistics using Stata 10.1 (Statacorp, College Station, Texas).

Clinical and Demographic Features

During the past 15 years (1995-2010) 4 patients with ophthalmoplegic migraine were seen
at our centers and met inclusion criteria for this review. A fifth patient who was clinically
diagnosed with ophthalmoplegic migraine was excluded because of the absence of an MRI
scan. All 4 patients were children. Their clinical features are summarized in Table 1. Two
were imaged during acute attacks and demonstrated third nerve enhancement on the affected
side (see Figure 1).

An additional 80 cases were identified in the published English-language literature,1.2:4.6-28
50 of which had received a 0.5 Tesla or greater brain MRI with the administration of
gadolinium during an acute attack (see Table 2).

The median (interquartile range) age at the time of the first ophthalmoplegic migraine attack
was 8 years (3-16 years) and ranged from 7 months to 50 years (Figure 2). Age at
presentation of the most recent reported bout ranged from 1 to 74 years. Two-thirds of
ophthalmoplegic migraine cases were in females and one-third in males. The site of
involvement was evenly distributed between the right and left sides. The third cranial nerve
was involved in the vast majority of cases (83%), 93% of which were characterized by
isolated third nerve involvement. The sixth cranial nerve was involved in 20% of cases (77%
of those cases having an isolated sixth). The fourth nerve was only involved in 2% of cases
(with only a single case of an isolated fourth nerve deficit). Of the 5 cases (6%) with
multiple cranial nerve involvement, the third nerve was involved in all, 1 patient had third
and fourth nerve involvement, and 4 patients had third and sixth nerve involvement.
Symptoms alternated sides on subsequent episodes in only 2 cases.}423 There was only 1
reported case of simultaneous bilateral ophthalmoplegia.28

Of the 53 cases in which headache location was reported, the majority of patients
experienced peri- or retroorbital pain (57%). Less than half of the cases noted headache
quality (7= 38), but among those that did, the pain was migrainous in 68% and not
migrainous in 32%. In some cases involving infants or young children, the head pain
component was not clearly apparent during the initial bout, and only emerged during
subsequent episodes,12:16

In the 41 cases with information about the patient’s headache history, 83% had a history of
headaches outside of their ophthalmoplegic migraine bouts. In the 47 cases that describe
family history, 62% had a family history of headache.

Associated symptoms were reported in less than half of cases; photophobia (7= 40) was
noted in 26 of 40 cases (65%), phonophobia (/7= 25) in 14 of 25 (56%), nausea in 25 of 38
(66%), and vomiting in 24 of 35 (69%).

The interval between headache onset and ophthalmoparesis ranged from immediate to up to

14 days, with a median (inter-quartile range) of 1.6 days (0.5-3 days). The headache
component typically lasted on the order of several days to a week, while the
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ophthalmoplegia tended to last longer, often on the order of 2 to 3 weeks to 2 to 3 months
(data not shown).

In 35 cases, the presence or absence of persistent findings on follow-up examination was
clearly noted, and in 19 of these cases (54%), persistent deficits were observed. Examples of
persistent deficits included persistent mydriasis, ptosis, or tropias.

Radiologic Manifestations

Of patients who had a brain MRI with the administration of gadolinium performed during an
acute attack involving the third nerve (n=52), 75% had contrast enhancement of the third
nerve and 76% had nerve thickening. Nerve enhancement of the fourth nerve was seen in
one case and in the intraparenchymal portion of the sixth nerve in another case.29-30

Vascular imaging was obtained in half of the reported cases (7= 42). Abnormalities were
noted in only 3 patients (7%), AND these were of unclear etiologic significance: (1) a
venous angioma draining into the cavernous sinus2®; (2) infundibular dilation of a
perforating branch of the posterior cerebral artery just above the superior cerebellar artery
that did contact the involved oculomotor nerve?’; and (3) apparent contact between the
affected sixth nerve and the basilar artery and ipsilateral anterior inferior cerebellar artery.3!

Cerebrospinal Fluid Analysis

Cerebrospinal fluid was obtained in 38% of all reported ophthalmoplegic migraine cases (7
= 32). The results were normal except in 2 patients: 1 had an elevated immunoglobulin G
(1gG) index but no oligoclonal bands, and the other had a single oligoclonal band.

Laboratory Findings

Serum laboratory tests included a complete blood count in 17% of ophthalmoplegic
migraine patients (/7= 14) and an erythrocyte sedimentation rate in 25% (n = 21); these were
normal in all such cases. Electrolytes, hemoglobin Alc, and autoimmune testing, when
performed, were normal (data not shown). Testing for viral or spirochetal etiologies was
never indicative of acute infection.

Treatment
Steroids were used to treat at least 1 bout in 31% (/7= 26) of patients. There was a perceived
benefit from corticosteroid treatment, defined as improvement within 1 to 2 days, in 14
patients (54%), with no apparent benefit or clinical worsening in 3 (12%). In 9 (35%), the
effect was unclear. Treatment and evaluation was not blinded in any of these cases.
Discussion

Here we have systematically reviewed and analyzed published cases of ophthalmoplegic
migraine, including both pediatric and adult cases, and added illustrative cases from our
practices. The most notable findings in this review were the following: (1) in up to one-third
of cases the associated head pain was not migrainous in quality nor were there associated
migrainous symptoms, such as nausea or vomiting; (2) the symptoms were overwhelmingly
side locked; (3) there was a marked time lag between headache onset and ophthalmoplegia
extending up to 14 days; and (4) there was focal third nerve enhancement and thickening on
contrast-enhanced brain MRI in more than three-quarters of cases involving the third nerve.
Taken together, these data suggest that this syndrome is a not a migraine variant but rather a
form of cranial neuropathy that triggers headache secondarily. Ophthalmoplegic Cranial
Neuropathy may be a more suitable diagnostic term.

J Child Neurol. Author manuscript; available in PMC 2013 June 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Gelfand et al.

Page 5

Lal and colleagues published a review of 62 adult patients with painful ophthalmoplegia3?;
the majority had only a single episode, and it is possible that some of these cases represented
other etiologies. Their case mix was very different from ours, and indeed to what we have
typically seen reported in the literature, with onset in adulthood and not a single case of third
nerve enhancement. It seems likely the entity classically known as ophthalmoplegic
migraine, and classified by the International Classification of Headache Disorders (second
edition), is different from that described in that series. The difference is so striking that
perhaps there is a genetically based difference seen more obviously in the Indian
subcontinent.

While the pathophysiology of ophthalmoplegic migraine is unclear, these data provide some
clues about what the syndrome is not. By International Classification of Headache Disorders
(second edition) criteria, there can be no apparent structural lesion to account for the
findings. In our analysis, only 3 cases had associated vascular findings on imaging and these
were unlikely to be etiologically significant.22:27:31 |f such abnormal vascular contact is
functionally meaningful, it likely occurs in only a small percentage of ophthalmoplegic
migraine cases. This is in contrast to trigeminal neuralgia—a prototypical cranial neuralgia
characterized by much briefer and more frequent painful episodes—in which abnormal
contact between vessel and nerve is a more common association.

There was no evidence to suggest a systemic inflammatory process associated with
ophthalmoplegic migraine in this analysis. There was also no evidence of intrathecal
inflammation in any of the cases involving the third cranial nerve. Possibly inflammatory
cerebrospinal fluid abnormalities were reported in only 2 cases, which happened to be the
only 2 patients with fourth nerve involvement: one with an elevated IgG index, without
oligoclonal bands, and the other with a single oligoclonal band. This raises the question of
whether this rarest variant of ophthalmoplegic migraine, involving the fourth nerve, may be
different etiologically from typical ophthalmoplegic migraine. More data are required to
clarify this issue.

Virologic studies on cerebrospinal fluid and serum were rarely reported, but there is no clear
evidence to date of an association between viral infection and ophthalmoplegic migraine. A
single report claiming an association between ophthalmoplegic migraine and a positive
cytomegalovirus 1gG, but not IgM,33 is of doubtful significance without definitive evidence
of acute infection given the high prevalence of cytomegalovirus seropositivity in the general
population.34 Familial cases with recurrent bouts of facial palsy and ophthalmoplegia
preceded by head pain have been reported,3® and several of the ophthalmoplegic migraine
cases in this analysis had personal or family histories of Bell’s palsy,1-36-38 which could
suggest an abnormal response to neurotropic viral infection in these patients given the
association between herpes simplex virus and varicella zoster virus with Bell’s palsy,3° but
this remains to be proven. Of note, facial nerve enhancement can be seen on gadolinium-
enhanced MRI in Bell’s palsy as well 40

The oculomotor nerve does not normally enhance on MRI following the administration of
gadolinium, which makes the observation that up to three-quarters of all ophthalmoplegic
migraine cases with third nerve involvement had nerve enhancement on MRI striking.41 The
differential diagnosis for enhancement of the cisternal portion of the oculomotor nerve
includes neoplastic, inflammatory, and infiltrative conditions; however, most of these would
not be expected to resolve spontaneously as occurs in ophthalmoplegic migraine.2%:42 One
diagnostic possibility raised by the authors in several cases is an oculomotor nerve
schwannoma, although there is only 1 pathology-proven case in the literature initially
mistaken for ophthalmoplegic migraine.#3 Two additional cases where schwannoma was
implicated were not pathology proven.444% A schwannoma would be expected to cause a
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persistent or progressive nerve palsy. The observation that nerve enhancement in
ophthalmoplegic migraine is often markedly diminished on follow-up imaging weeks to

months later argues against schwannoma as a common etiology in ophthalmoplegic
migraine.1-3.7,10,14,17,20,30,41,46

A recurrent demyelinating cranial neuropathy has gained favor in recent years as a possible
explanation for ophthalmoplegic migraine, with some authors drawing the analogy to the
nerve swelling seen in chronic inflammatory demyelinating polyradiculopathy.? If
demyelination is indeed on the pathophysiological pathway, however, what initiates the
demyelination remains unclear. Unlike chronic inflammatory demyelinating
polyradiculopathy, the cerebrospinal fluid tends to be bland in ophthalmoplegic migraine.
Moreover, repeated attacks of a single unilateral cranial nerve would be highly unusual for a
primary antibody-mediated attack. In several cases, the ophthalmoplegia persisted longer
with subsequent bouts,1:3847-49 which could be consistent with recurrent bouts of
demyelination leading to cumulative axonal damage. Repeated episodes of demyelination
with remyelination may also help explain the observation of focal enlargement of the
oculomotor nerve in ophthalmoplegic migraine.*!

There are no autopsy cases of ophthalmoplegic migraine from the post-MRI era. Carlow
reviewed 5 historical cases that fulfill “the generally accepted clinical criteria for
ophthalmoplegic migraine.”® Excluding 1 patient who had tuberculous meningitis and
granulomatous involvement of the cranial nerve, 3 of the remaining 4 cases showed
thickening of the oculomotor nerve at or near the midbrain exit.

There have been no published treatment trials for ophthalmoplegic migraine, and the level of
evidence for evaluating effective treatments is entirely observational. Nevertheless, oral
steroids may be of possible benefit in treating acute exacerbations based on available case
series. Given that ophthalmoplegic migraine is not a variant of migraine
pathophysiologically, migraine-specific acute and preventive therapies probably do not have
arole in treating ophthalmoplegic migraine. Injection of botulinum toxin or strabismus
surgery may be considered for patients with persistent eye misalignment.>1

Only cases of ophthalmoplegic migraine published in the literature could be reviewed,
which is the main limitation of this type of analysis. There may be a publication bias
wherein authors are more likely to submit cases with classic imaging findings, risking
overestimation of characteristic MRI findings or other clinical or demographic variables.

Ophthalmoplegic migraine is currently classified as a cranial neuralgia in the International
Classification of Headache Disorders (second edition).> This analysis suggests the
classification criteria, and even the name of the disorder, improved upon to allow for greater
clarity and diagnostic accuracy. The findings here suggest the current classification criteria,
which require the headache to be “migraine-like,” are too restrictive as the headache quality
was not “migraine-like” in roughly a third of the patients, a critique also raised by other
authors.26:30.33.52 | addition, while the current criteria require that ophthalmoplegia develop
within 4 days of headache onset, these data indicate that ophthalmoplegia can take up to 14
days to develop following headache onset. The cases with long latencies between headache
onset and cranial nerve deficits were indistinguishable from those with shorter latencies.
Lastly, the term “ophthalmoplegic migraine” itself is misleading diagnostically and could
encourage the inappropriate use of migraine-specific preventive therapies. A more
appropriate name might be “recurrent ophthalmoplegic cranial neuropathy.” Further
research is needed to understand more about the underlying biology of this unusual
condition.
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Figure 1.

Magnetic resonance images from Case 4: Axial (A) and coronal (B) post-gadolinium fluid-
attenuated inversion recovery images showing thickening and enhancement of the cisternal
portion of the left oculomotor nerve (arrows). This is the classic imaging finding of
ophthalmoplegic migraine.
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Figure 2.
Age of onset of ophthalmoplegic migraine.
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Cases of Ophthalmoplegic Migraine From Our Centers
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Casel Case2 Case3 Case 4
Age at onset (y) 5 4 9 3
Age at most recent episode (y) 19 13 16 10
Sex M M F M
Cranial nerve involved 3 3 3 3
Side Left Right Right Left
Headache location Periorbital Diffuse Right frontal Periorbital
Headache quality Sharp, throbbing Throbbing Throbbing Sharp, constant
Interval between headache onset and Several hours 2-3d Hours (overnight) 2d
ophthalmoplegia
Headache duration ~8h 2-3d Hours to several days 2d
Ophthalmoplegia duration 3-7d - 3-7d Several weeks
Associated symptoms
Photophobia Yes Yes No No
Phonophobia No Yes No No
Nausea Yes Yes No Yes
\Vomiting - Yes - Yes
History of other headaches Yes - - No
Family history of headache Yes Yes Yes No
Cerebrospinal fluid examination - - - Unremarkable
Vascular imaging - Normal MRA - Normal MRA
Improved with steroids - Yes - Yes
Persistent neurologic findings No No No Yes, partial third nerve

MRI findings

Acute MRI showed
enhancement of the
cisternal portion of the
third nerve
Repeat MRI 1y later
was normal

Nonacute MRI
was normal

Nonacute MRI was
normal (no gadolinium
given)

palsy

Acute MRI showed
thickening and
enhancement of

cisternal portion of

third nerve
Repeat nonacute MRI
showed persistent
thickening but no
enhancement

Abbreviations: F, female; M, male; MRA, magnetic resonance angiography; MRI, magnetic resonance imaging.
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Table 2
Compilation of Ophthalmoplegic Migraine Characteristics of Cases Published Between 1987 and 2010 and 4
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Additional Cases

Age at onset (y) (median [IQR]) (7= 63)
Age at best reported bout (y) (median [IQR]) (7= 76)
Sex (n=84)

Cranial nerve(s) involved (7= 84)

Side (7=69)

Headache location (7= 53)

Headache quality (7= 38)

Interval from headache onset to ophthalmoplegia (d) (median [IQR], range
[d]) (n =54)

Associated features
Photophobia (7= 40)
Phonophobia (7= 25)
Nausea (7= 38)
Vomiting (7= 35)
History of headaches (n=41)
Family history of headache (1= 47)
Cerebrospinal fluid findings (7= 32)

Vascular imaging (/7= 42)

Steroid response (7= 26)

Persistent findings (7= 35)

Subgroup analysis of those who had third nerve involvement and had an
MRI with gadolinium during an acute attack (7= 52)

Nerve root thickening (7= 50)

Nerve root enhancement (7= 52)

8 (3, 16), range 0.58-50
16 (8, 32), range 1-74
53 (63%) female

65 (77%) third

1 (1%) fourth

13 (15%) sixth

5 (6%) multiple

32 (46%) left

36 (52%) right

1 (1%) bilateral

30 (57%) peri-/retroorbital
17 (32%) ipsilateral

6 (11%) other

26 (68%) migrainous

12 (32%) not migrainous
1.6 (0.5, 3), range 0-14

26 (65%)
14 (56%)
25 (66%)
24 (69%)
34 (83%)
29 (62%)

30 normal (94%), 1 case had 1gG index 0.87 and 1 had a single
oligoclonal band

16 (38%) conventional angiography
24 (57%) MR angiography

2 (5%) CT angiography

Normal in 39 (93%)

54% (14) beneficial

8% (2) not beneficial

4% (1) worsened

35% (9) unclear whether beneficial
19 (54%)

38 (76%)
39 (75%)

Abbreviations: CT, computed tomographic; IQR, interquartile range; MR, magnetic resonance; MRI, magnetic resonance imaging.
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