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ABSTRACT

The purpose of this paperis to describe the first case report of arelapse of “Recurrent Painful Ophthalmoplegic
Neuropathy” (RPON), formerly known as “Ophthalmoplegic Migraine”, after COVID-19 immunization.
RPON is a rare form of neuropathy characterized by repeated attacks of paresis of one or more ocular
cranial nerves with ipsilateral headache. While headache and ocular cranial nerve palsies alone have been
described after vaccination, especially after COVID-19 immunization, there are only minimal reports of
RPON in children, or painful ocular cranial nerve palsies in the adult population. We hereby present the
first case report of a patient with RPON, who had a recurrence after the 3rd dose of the BNT162b2 mRNA
vaccine against SARS-Cov-2. In addition, as far we know, this case is also the first case report of a relapse
of known RPON after immunization in the adult population. The rarity of these cases may be explained
by the fact, that since recently adult vaccination was not so common, and RPON is also a rare entity. In
our opinion, this article will add important insights not only to the field of COVID-19 vaccination, but also
to the field investigating the pathogenesis of RPON. This paper comes to strengthen the current opinion,
that RPON is actually a neuropathy, while headache could be a secondary event that takes place in some
individuals whose anatomy and physiology endeavour the earlier triggering of an ipsilateral headache.
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YNOTPOINH «<EMANAAAMBANOMENHZ EMNMQAYNHZ
OOOAANMOIAHIIKHZ NEYPOIAGEIAL» EMEITA AINO
COVID-19 EMBOAIAZMO, ANA®OPA MNEPINTQXZEQY KAl
ANAZKOIMHZH THZ BIBAIOTPAO®IAL.

Mapia Aiua, Bdios Xauapds, Anuritpios lNapions, NikéAaos pnyopiddns, MNavayidns lwawviéns.
B’ Neuporoyikn KAivikn, Apiototefeiou Maveniotnuiou ©sooanovikns

MEPIAHWH

O okonds autou tou dpbpou gival n NEPIYPAPN NS MNPWINS NePINtwaons eupdavions unotponns «Enavanap-
Bavopevns Enmwduvns OpBanponinyikhs NeupondBeias» (EEON), npwtitepa yvwoth ws «OpBanponin-
yIkh Huikpaviax», énerta and COVID-19 epPoniaoud. H EEON eivar pia ondvia popgn veupondBeias nou
xapakinpietal ané enavanapPavopeves npooPonés ndpeons evos N NEPICOOTEPWY KPAVIAKWY VEUPWY UE
ouotoixn ke@anadyia. Mapodu éxouv avapepBei nepiotatkd kepadanyias N NAPEONS KPAVIOKWDY VEUPWV
Eexwplotd énerta and epponiacud, €1dikd éneita and COVID-19 eufoniacpod, undpxouv pévo eNAxIoTes
avapopés eppavions EEON og naidid, h «enwduvns opBaduondpeons» oe evAdikes. £1o napdv dpBpo
NEPIYPAPOUPE TO NPMTO yVwotd Nepiotatikd acBevous pe Iotopikd EEON, o onoios eppavice unotponn
énerta and v 3n 6éon epPoniacpol pe o BNT162b2 mRNA eufénio évavu tou kwpovoiol (SARS-CoV-2).
Enindéov, €€ dowv yvwpiloupe, auth n nepintwon eival enions N NE@IN ava@opd unotponns yvwotns EEON
éneita andé spPoniacpod o€ evadiko NANBuopd. H onavidtnta autv twv avapopwy ENyeital and to yeyovods
Ou uéxpl npdoPata o euPoniacuds evniikwv dev htav ouvhBns, kal n EEON eivarl enions pia ondvia ovid-
nta. Katd v yvaun pas, 1o apbpo autd Ba npooBécel onuavukn yvwon Oxi évo otov Topéa Jenétns tou
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COVID-19 gpyPodiacpou, alid 1diws otov topéa penémns tns naboyéveons tns EEON. To apBpo autd épxetal
va Ioxuponolhaoel v tpéxouca avtidnyn, éu n EEON eival 6viws veupondBeia, evid n kepanadyia nou v
ouvobeuel Ba pnopoUce va ival éva OeUTEPOYEVES yeyovos nou AapPAavel Xxpa O oplouéva dtoua Twv
onoiwv n avatopia kal pualofoyia euvoolv v NpwBUatepn evepyonoinon pias ouotoixns kepadanyias.

NAEZEIZ KAEIAIA: COVID-19, eyBoniaopos, kepananyia, opBanponAnyikh nuikpavia, kpaviakh veupondBeia.

INTRODUCTION

According to the International Classification of
Headache Disorders 3rd edition 2018 (ICHD3) (code
13.10), “Recurrent Painful Ophthalmoplegic Neurop-
athy” (RPON), formerly known as “Ophthalmoplegic
Migraine” (OM), is characterized as: “Repeated at-
tacks of paresis of one or more ocular cranial nerves
(CN), commonly the third (llird) CN, with ipsilateral
headache” . The exact pathogenesis of the syn-
drome remains unclarified, while it may also not be
the same in all cases. The only radiological finding
that can be demonstrated using MR, is thickening
or enhancement of the llird CN at its exit from the
midbrain. " Moreover, taking into consideration the

“relapsing-remitting” pattern of the syndrome and
good response to corticosteroids, the disorder is in
accordance with the current view that it is an inflam-
matory or demyelinating neuropathy. ! This process
on the nerve could in turn affect trigeminal fibers and
activate a trigeminovascular response, which causes
ipsilateral headache. 23!

Already since 1949, Rosen supported that ocu-
lar and neuro-ocular manifestations are not a rare
post-vaccinal complication. ! There are many cases
of post-vaccinal cranial neuropathies, ocular cranial
nerve palsies (OCNP) included, some of them with a
recurrent pattern. Many similar cases have also been
described after COVID-19 immunization, where VIth

CN palsy is the most common among OCNP. FISome of these cases are summarized in the table below

(table 1).

Table 1. OCNP after immunization, especially after COVID-19 vaccination, and after COVID-19 infection.

eye.2001.122)

1. Post-vacci- |Rosen, 1948 R os, Mart n, & Mer- | Essrani, Essrani, Me- Kim et al., 2021
nal OCNP (DOI:10.1016/50002- cadal, 2014 hershahi, Lohana, & (DOI:10.1159/000511025)
9394(48)91808-X) (DOI:10.1016/.an- Sudhakaran, 2018
pedi.2014.02.010) (DOI:10.7759/cureus.3759)
2. Post-vacci- |Werner, Savino, & Schatz, | McCormick, Dina- Leiderman, Lessell, &
nal OCNP with | 1983 karan, Bhola, & Ren- | Cestari, 2009
a recurrent (DOI:10.1001/ar- nie, 2001 (DOI:10.1016/).jaa-
pattern chopht.1983.01040010607016) | (DOI:10.1038/ p0s.2008.12.137)

3. Post-vacci-
nal OCNP after

Kubota, Hasegawa, lkeda,
& Aoki, 2021

Reyes-Capo, Stevens,
& Cavuoto, 2021

Cicalese et al., 2022
(DOI:10.1136/bcr-2021-

Kerbage, Haddad, &
Haddad, 2022

09987-x)

nxi.0000000000000823)

09773-9)

COVID-19 im- | (DOI:10.12688/f1000re- (DOI:10.1016/j jaa- 246485) (DOI:10.1177/2050313
munization search.74299.2) pos.2021.05.003) x221074454)
Khalili, Khorrami, & Jahan- | Veisi, Najafi, Has- Lotan, Lydston, & Levy, |Dutta et al., 2022
bani-Ardakani, 2022 sanpour, & Bagheri, 2022 (DOI:10.7759/cure-
(DOI:10.1016/}.jf0.2022.03.001) | 2022 (DOI:10.1097/ us.21376)
(DOI:10.1080/01658107. | wno.0000000000001537)
2022.2032204) (adverse effects re-
(systematic review) ports in VigiBase)
4. OCNP after |Faucher, Rey, Aguadisch, & |Pascual-Goietal., Wei, Yin, Huang, & Fitzpatrick et al., 2021
COvID-19 Degos, 2020 2020 Guo, 2020 (DOI:10.1097/
infection (DOI:10.1007/500415-020- (DOI:10.1212/ (DOI:10.1007/500415-020- | wno.0000000000001160)
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However, according to the research of the litera-
ture that we have conducted, there are only a few
cases of post-vaccinal attack of RPON or painful
OCNP. Chan et al. described a case of a 17-month-
old, who developed an isolated llird CN palsy two
weeks after measles immunization . Later, the boy
developed same episodes with headache, that were
finally characterized as OM (RPON). ! Another very
interesting case is the story of a 9-year-old boy, who
developed three attacks of llird CN palsy with head-
ache, each of them 10 days after the injection of a

Table 2. Post-vaccinal RPON or painful OCNP

triple vaccine. B! As regards the adult population,
there is a case of painful llird CN palsy in a 79-year-
old man after influenza vaccination, ® and a report
of VIth CN palsy with throbbing occipital headache
two days after the 2™ dose of COVID-19 vaccination,
with the ChAdOx1/AD1222 vaccine, but in that case
the patient was also febrile.”! However, we could
not find any case of relapse of known RPON after
vaccination in the adult population. The results are
summarized in table 2.

Chan, Sogg et al. |Hassin 1987
1980 (DOI:10.1016/0002-
(DOI:10.1016/0002- | 9394(87)90020-1)
9394(80)90019-7)

2001

Lance and Zagami

(DOI:10.1046/).1468-
2982.2001.00160.x)

de Almeida, Teodoro et
al. 2011
(DOI:10.5402/2011/849757)

Basnet, Bhandari et
al. 2022
(DOI:10.1016/j.
amsu.2022.104434)

CASE DISCRIPTION

Hereby, we present a case of a 65-year-old man,
who had been diagnosed earlier in our clinic with
RPON, and this time came with another attack, 10
days after the 3rd dose of the BNT162b2 COVID-19
mMRNA vaccine.

The patient suffered from migraine type headaches
since childhood, usually right periocular throbbing
headache, with nausea, photophobia and echopho-
bia. Later on his life the episodes were accompanied
by diplopia, due to oculomotor nerve palsy, and for
these episodes he had been investigated in our de-
partment. Paraclinical investigation with laboratory,
immunological, imaging examination (including brain
MRI and chest CT), antibodies for myasthenia, elec-
tromyography, and lumbar puncture (cytochemistry,
oligoclonal bands in serum and cerebrospinal fluid),
did not reveal any underlying structural, vascular,
ischemic, inflammatory or demyelinating pathology.
The patient is under medication for hypertension,
which is well-controlled, without any other vascular
risk factors. From his family history, his mother was
also suffering from headaches. According to the In-
ternational Classification of Headache Disorders 3rd
edition 2018 (ICHD3) (code 13.10) the patient fulfills
the criteria of RPON (1).

This time, the patient had another relapse of
RPON, only 10 days after a booster dose of COVID-19
mRNA immunization. He presented to our clinic with
right periorbital throbbing headache, as well as cor-
responding blepharoptosis and diplopia 2 days later.
The neurological examination revealed a right llird
CN palsy, with blepharoptosis, eye in abduction and
downward turn, pupils with mild right supremacy,
with preservation of the photomotor reflex, and
diplopia, without other neurological symptoms or
signs. We performed another thorough investigation,
with laboratory, immunological, imaging examination

(Brain CT, CT-Angiography, CT-Venography, Brain
MRI) and lumbar puncture (cytochemistry, oligoclonal
bands in serum and cerebrospinal fluid), which again
did not reveal any underlying structural, vascular,
ischemic, inflammatory or demyelinating pathology.
The patient was treated with corticosteroids in the
acute and subacute phase and oculomotor palsy
gradually resolved within three months.

DISCUSSION

According to the algorithm of World Health Or-
ganization (WHO) for the assessment of the causality
of Adverse Events Following Immunization (AEFI), '
we could classify our case in the category of “con-
sistent causal association to immunization”. First
of all, a possible causal association of OCNP and
RPON with vaccination has been described and can
be explained, accepting the current view, that RPON
is more of neuropathy (inflammatory or demyelinat-
ing in nature) rather than migraine. Moreover as
regards SARS-CoV-2, it is known that it can enter
the Central Nervous System (CNS) and cause neu-
rological manifestations, " while in addition it may
have a strong link with demyelination in the CNS.
021 In particular, cases of OCNP have been described
after COVID-19 infection (table 1.4). Consequently, a
possible mechanism of oculomotor nerve palsy after
COVID-19 vaccination could be a similar triggering
of a misdirected immune response against myelin
sheaths and surrounding axons, as in COVID-19 in-
fection, for example via antigenic mimicry, bystand-
er activation, or “superantigens” mechanism. 1213
As we have already mentioned above, OCNP after
COVID-19 vaccination have been actually described,
while RPON could be described as a Painful OCNP.

The next steps of AEFI algorithm are also met. We
have excluded any other possible explanation for the
condition of our patient, while until now there is
not such kind of data that would reject a potential
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causal association .l It is worth noting the necessity
of lumbar puncture to rule out other conditions, such
as infectious, inflammatory, or neoplastic processes,
especially in the first episode of RPON, where results
should be normal.l'¥ Possibly inflammatory CSF find-
ings have been described in only two cases, one case
with a single oligoclonal band, and another with
an elevated IgG index, both, however, involving the
fourth nerve, raising the question of a possible differ-
ent etiologically form of RPON.I" A case of increased
CMV IgG levels in CSF, is of doubtful significance,
since it is a common finding in general population.['®
Proceeding to the reasoning of the AEFI algorithm,
neurologic symptoms and signs 9-11 days after vac-
cination can be considered as post-vaccinal,¥! while
similar previous cases of RPON after immunization,
have been surprisingly described also around 10 days
after vaccination.B4 Finally, the booster vaccine dose
was more commonly associated with headache, and
CN palsies have been also described after a booster
dose,!" which is in accordance with the mechanisms
of adaptive immunity, that takes some days or weeks
to develop, while for example some cytokines achieve
higher titers after the 2nd vaccine dose.l'® Our pa-
tient developed the episode of RPON after a booster
vaccine dose, which is compatible with this theory.

In conclusion, it is important to highlight the possi-
ble trigger factors of RPON, in order to better under-
stand its pathogenesis, which still remains unclarified.
Taking into consideration this case and similar other
cases of cranial and OCNP after vaccination, we may
accept with more certainty, that the core problem
of RPON is a neuropathy, while headache could be a
secondary event that takes place in some individuals
whose anatomical structures and physiology endeav-
our the earlier triggering of an ipsilateral headache.
For this reason, we believe that this case report, is im-
portant not only because it is the first case report that
describes a clear recurrence of RPON after COVID-19
vaccination, but also because it is the first report of
relapse of RPON after immunization, and especially
with an mRNA vaccine, in the adult population, add-
ing valuable information into the pathophysiology
of the syndrome and secondary to the study field of
COVID-19 infection, COVID-19 vaccines and their po-
tential side effects. The rarity of these cases in adults
can be explained by the fact, that since recently adult
vaccination was not common, and RPON is also a
rare entity. However, neurologists should be aware
of this and similar potential side effects of COVID-19
vaccination, and vaccines in general, which in no
case outweigh their life-saving benefits, in order to
act properly. According to ICHD-3, “treatment with
corticosteroids is beneficial in some patients” and is
actually the common practice.[" In a literature review,
96.2% of patients who received corticosteroids alone,
benefited from the therapy. A benefit from Non-
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Steroid Anti-inflammatory Drugs, like indomethacin,
and anti-migraine medicine, has also been described
in the past. 2! Although RPON is also considered a
self-limiting condition, that can be improved up to a
couple of months later, there are patients prone to
recurrent episodes with persistent eye misalignment,
where injection of botulinum toxin or strabismus
surgery may be considered.!"!
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