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Abstract

Background: Ophthalmoplegic migraine, renamed "Recurrent Painful Ophthalmoplegic Neuropathy" (RPON) in 2013
by the International Headache Society is a rare neurologic disorder characterized by recurrent attacks of ophthalmo-
plegia associated to ipsilateral headache. The etiology is still unknown. Typical magnetic resonance imaging findings
show a focal nerve thickening and contrast enhancement. In the majority of cases, there is a full recovery within days
or weeks. There is no evidence supporting a specific treatment. The review defines the characteristics of the recurrent
painful ophthalmoplegic neuropathy in patients within 2 years of age underlying the importance of the role of mag-
netic resonance imaging even in presence of the first attack. Thus, an emblematic case report is presented.

Case presentation: The authors present a case of third cranial nerve paresis in a 17-month-old male child, present-
ing a neuroradiological pattern highly suggestive of schwannoma, aneurism or recurrent painful ophthalmoplegic
neuropathy. Thus, a review of the literature with the pediatric casuistry of recurrent painful ophthalmoplegic neu-
ropathy occurred within 2 years of age focusing on diagnostic considerations is presented. The authors highlight the
importance to consider recurrent painful ophthalmoplegic neuropathy in presence of magnetic resonance imaging
findings and clinical symptoms referable to aneurysm or schwannoma. Thus, the review defines the characteristics
and the neuroradiological findings at the first RPON attack occurred under 2 years of age.

Conclusion: Although two attacks are necessary, the review strongly suggests to consider recurrent painful oph-
thalmoplegic neuropathy even at the first attack, in presence of described characteristics and the aforementioned
magnetic resonance imaging findings.

Keywords: Recurrent painful ophthalmoplegic neuropathy, Ophthalmoplegic migraine, Schwannoma, Case report,
Ophthalmoplegia, Headache

Background

Ophthalmoplegic migraine (OM), renamed “Recur-
rent Painful Ophthalmoplegic Neuropathy (RPON) in
2013 by the International Headache Society [1] is a rare

*Correspondence: santiagopresti@gmail.com

3 Department of Clinical and Experimental Medicine, Pediatrics Postgraduate
Residency Program, Section of Pediatrics and Child Neuropsychiatry,
University of Catania, Catania, Italy

Full list of author information is available at the end of the article

B BMC

neurologic disorder characterized by recurrent attacks
of ophthalmoplegia associated to ipsilateral headache,
that can be migranous or not. In population, incidence is
estimated as 0.7/million every year. Laboratory tests such
as erythrocythe sedimentation rate, rheumathoid factor,
antinuclear antibody, Venereal Disease Research Labora-
tory (VDRL) and cerebrospinal fluid are normally nega-
tive [2]. In 80% of cases it involves the third cranial nerve
[3]. Typical Magnetic Resonance Imaging (MRI) findings
show a focal nerve thickening and contrast enhancement.
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The etiology of this rare syndrome is still unknown [4].
In the majority of cases, there is a full recovery within
days or weeks, but less frequently, patients have persis-
tent neurologic deficits [5]. According to the Interna-
tional Classification of Headache Disorders (ICHD), it is
possible to diagnose RPON/OM with at least 2 attacks of
a migraine-like headache associated with paresis of the
ocular cranial nerves that occurs within 4 days from the
beginning of symptoms. Possible ocular findings are oph-
thalmoparesis, ptosis, or mydriasis. In order to perform
the diagnosis, causes as tumors, infections, and thrombo-
sis must have been excluded [4]. According to the afore-
mentioned classification, diagnosing this disorder during
the first attack is not possible, even if the MRI findings
are highly suggestive of RPON. Specifically, thickening of
the interested cranial nerve, with a reduced post-contrast
enhancement isa typical pattern. The role of the imaging
is challenging because frequently MRI is negative even in
case of confirmed RPON.

It is worthy to mention that ocular nerve palsies are
rare in childhood [6]. Specifically, the third cranial nerve
is the less affected in children [7]. RPON is one of the
rarest causes of third cranial nerve palsy [8]. Herein, we
report a case of third cranial nerve paresis in a 17-month-
old male child, presenting a neuroradiological pattern
highly suggestive of schwannoma, aneurism or RPON.
Even if the MRI at the first attack was highly suggestive
of RPON, the diagnosis according to the ICHD was not
possible. Thus, as shown in Tables 1 and 2, we systemati-
cally reviewed the pediatric cases of RPON/OM occurred
within 2 years of age comparing them with our case.

Case presentation

Herein, we report the case of a 17-month-old male child
referred to our Institute presenting gradual onset of mild
eyelid ptosis and divergent strabismus of the left eye,
preceded two days before by an episode of vomiting. A
week prior to the hospitalization, an episode of inconsol-
able crying, lasting about two hours, occurred with loss
of appetite during the following days. Neither fever nor
other clinical findings were evident. The patient, third
son, was born at term from Cesarean section after preg-
nancy complicated by placenta previa. Neonatal period
was regular. Spherocytosis was diagnosed during the
first months of life. His family history revealed sphero-
cytosis (mother and sister) and Hashimoto’s thyroiditis
(mother). At admission, physical examination was nor-
mal, except for eyelid ptosis and lateral deviation of the
left eye due to mild medial rectus muscle deficiency and
without pupillary dilation, suggesting the involvement of
the third cranial nerve. Fundus examination was normal.
C-reacting protein (CRP) was negative. Moreover, sero-
logical tests and autoimmune panel were negative. Brain
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magnetic resonance imaging (MRI), enhanced after con-
trast administration, and magnetic resonance angiogra-
phy (MRA) were performed. They suggested a vascular
anomaly, along the medial side of the left cerebral pedun-
cle, referable to an arterial aneurysm nearby the ipsilat-
eral third cranial nerve (Fig. 1). However, the angio-CT
examination did not confirm the vascular anomaly, high-
lighting a minimal size irregularity of the P1 tract of the
left posterior cerebral artery (Fig. 2). On the basis of
MRI findings, a third cranial nerve neuropathy was sus-
pected. About three weeks after hospital admission, left
third oculomotor nerve ophthalmoplegia was no longer
appreciable. One month later, a brain MRI was repeated
and confirmed a sectorial slight thickening of the emer-
gence of the left third cranial nerve, with a reduced post-
contrast enhancement compared with the previous exam
(Fig. 3).

One vyear later, a brain MRI was repeated, showing a
complete resolution of the previous neuroradiological
lesions (Fig. 4). In relation to MRI findings and clinical
situation, the reported case was highly suggestive of an
episode of recurrent painful ophthalmoplegic neuropa-
thy. Nonetheless, according to the diagnostic criteria
proposed by the International Classification of Headche
Disorders (ICHD) (2018) at least two attacks are neces-
sary to confirm the diagnosis [19]. Other considerable,
even highly improbable, hypothesis was a schwannoma
of the third nerve. For a correct evaluation of the case,
we planned a strict follow-up: after 18 months from the
diagnosis, the patient had an episode of headache with
inconsolable crying treated with paracetamol. During
this episode, neurological examination was negative. No
other similar episodes with ophtalmoplegia occurred
and the neurological examination was negative. After
30 months, the child was conducted at our emergency
department presenting again eyelid ptosis and divergent
strabismus of the left eye, associated with vomiting and
headache. During the hospitalization symptoms gradu-
ally resolved spontaneously with a total resolution. This
second acute attack confirmed our already strongly sus-
pected diagnosis of RPON.

Discussion and conclusions

A diagnosis of RPON is always challenging, especially
under 24 months of age. In fact, children are not able to
describe headache and the first symptom is often irrita-
bility. Thus, in young children the diagnosis is also diffi-
cult to confirm unilateral headache as per International
Classification of Headache Disorders (ICHD) criteria. It
often happens that diagnosis is done in most of the cases
in older age in follow up even though age of first pres-
entation is before 2 years. Our case is highly suggestive



Page 3 of 11

82

(2022) 48

Falsaperla et al. Italian Journal of Pediatrics

(snuis
SNOUIDAIED DU} O} UIISID
unuodaid ay1 ybnoiyy

SOA SOA ON ON SOA - WIS1SUIRIG SY3 UIOL) SOA BuiuaddIYl SAISN
(uoibai JejnouruaALd
[BSIOP SU1 Ul Paynusp! s
10 W ¢ bulnseaw Ajsual
-unadAy Jaew a)ym Jo 120§ (oposida (panjosai Ajjeined
|PJOASS) 195UO JO SHI9M 7 15| 9Y3 18 paulloyiad 10u) sisoxd) 195uo sposids puz aseyd
SOA SOA Ja)je pawiopiad — sap SOA 2posIds puUOISS 1Y — SSA pawioyad 10N Ja1e| sAep 7| paawiopad [y 21N2e 3yl Ul sBuIpuy [N
(idnd
(1yb1  aaIsuodsaiun oy uoissaiboid (1ybij 01
SOA ON 01 asuodsal ysibbN|s) SaA yum 1ybi| o1 aanoeal) ssp - (1ybil 01 aAnoeal Aiood) s SoA jidnd aAnoeal Apiood) sap uone|ip Asejjidngd
- - SOA SOA SOA SOA SOA sisoid [eigadied
- - SIA SOA SOA SOA (3uasaud shkemie 10u) SaA eibajdowjeyaydo
- - SOA SN SOA SN SN eidodig
- - SOA SIA SIA SOA SIA subis/swordwAs 1ejndQ
aposids Yy 1e ssaulzziq
9posids pug
- - - Buiweaids Jo syoeny - SSOUISMOI( 18 UOND3JUI B||adlieA JO SUbig sbuipuy Jsy10
- - - - - SOA - Aungea)
- - - (SoWINaUIOS) SSA - SOA - Puniwop
- - - SOA - - - easneN
- - - SOA - - - elqoydouoyd
- - - SOA - - - elgoydoioyd
- - ON SOA ON SOA ON SW01dWAS pa1eD0oSsy
(aposidais| 1e aydepeay
juasedde ou — spiemdeq
(Ausus1ul ur Bunenony ||eJ B IS} OW g pue IA 9 (ured (paplis
pue dieys se paqldssp joabeayrieaposida  aAs pue papis-y3)| Pposida 13| Jo |esdie|iq ‘oposida
SOA SOA (leuguoeidns 1) saA ‘a3 Ya| 31 puIyaq) seA puz sy yum buiies) ssy Y15 2y Yum Buiiels) ssp pugz ay1 yum buinels) ssy (apIs) ayoepesH
- - (@Al M &@m M (@Al (SPIS) panjoAULND
k| 4 W k| 4 4 k| CN
- - K/ 1£9] Ag K61 Ag abe uaund
ow g| ow gl ow ¢ ow 6 ow 0z ow / ow gl 195U0 1e 9By
[EL1moped  [€L] moped [zL]ssiam [LL]®due] [oL] ndwey [6] preebiaisg [¢] paeebiaisg sainjeay uley

/007 019661 wolj suoday | ajqeL



Page 4 of 11

(2022) 48:82

Falsaperla et al. Italian Journal of Pediatrics

ON SOA oN (9pPIS [eUIRIBW DY) UO) SIA (9PIS [PUIRIBW DY) UO) SIA ON oN auelbiu Jo A103s1y Ajiude
- - auleIbIN - eINe INOYIM aulRIBIN - auleIBIN Alpiqiowod
- - - SN SN ow 6-9 1K ¢-ow G| obuey  saposids usamiaq [eAsalu|
- - - soposida g€ INoqy — SN SN SN (soposida unojInoge ) SN S9posida 91nde Jo JagquInp

[PWIOU 249M SI1BA 7|
pue z| Jo sabe sy 1e uelq (SNUIS SNOUJaAIED
9U1 JO S|y paduryUSUN 3y1 01 uJa1sId upuodaid
'9SUUI SS3)| a3 ybnoiyy wiaisureiq (99169p 19553] B 03 ING ND
1NQ 1uasaid [|13S 9AISU JOJ0W dY} wioy) uswsbiejus ||| 4o Juswabiejus Juaisisiad)
-0|N20 3Y3 JO JUSWdURYUD Judisisiad buimoys abe-jo 195U0 9posida pIE 3y Jo
- - - Pamoys ueds [y 1eadas SN -s1e2A-91 ‘S| ‘71 18 S|YN SYIUOW € IS)JP POULIONSd [YIA [02U0D
(9suodsai uaydoulwelady
Juasedde yum Aep/bwi 0| ) wedaze|q
aulzieuNn|4 {uaiozid uljfl apiweidopolapy
- - SN -dunwy ‘unidsy obiajed - |ojoueidoid - Adeiayy onoeAydold
(soposida (e1bayd
4O J2qUINU PaseIdap (Asjed ND  -owjeyiydo Inoym syoere
- - SN 1ualedde yum) ssp - || 1ended Jusuewlad) Sop durelbiu paidjal ) SOA dn-mojjo4
asuodsal Jualedde
Yum sAep 0| Inoge Joy
- - - SN SN SN (Rep/By/bwi 7) suosiupald  aseyd ande ayy ul Adesay |
syuow 7 (oposida subig/suoy
- - SN 01 (| |-7) SAep maj Woi4 1514) SY9M 7 UIYIA (9posidais) ow 9 SY9aM 8—9  -dwAS JO uonN|Osal 03 dUl|
sisoxd
|esgad|ed pue ayoepeay eibajdoweyiydo pue 1suo
- - SN U29M13q SAeP $—¢ — SN (9posida puodas) skep 1 Aep | sKep y—¢  aydepesy Usamiaq [eAlaiy|
- - SN SN SN SN SN uoneinp eibsjdowjeyiydo
- - SN SN SN SN skep y—¢ uoneinp sysepesH
pawioyiad ainy
- - - SN oN oN (dposida puz) oN  -dund Jequuni §i 45D paIdiy
dAIDU B}
Jo aul| ay1 buoje buinuiuod
‘UleIgPIW 94} WO dAISU Y3
SOA SOA ON 4O 1x3 Jo1ulod ayl 1e—saA SOA - SOA  JUDUIDDUBYUS 1SBIIUOD-1SO(
[EL1mope)  [€L] mopeDd [zL]ssism [LL]®due] [oL]dwey [6] preebiisg [¢] preebiaisg sainjeaj uley

(PanupuOd) | 3jqey



Page 5 of 11

(2022) 48:82

Falsaperla et al. Italian Journal of Pediatrics

(ESED]

pa103je 31 0}

Juade(pe ‘A191e Je||9ga19d
Jouadns ay3 anoge 1sn(
BulbIawa A191le |eigalad
Joua1sod ay3 Jo youeiq
Bunelopad e jo uopnele|ip

sbuipuy [ewiou
PapIRIA pey swexa YW
snoiraid ||e ‘swordwAs
4O 195U0 JO Aep ay1 uo

aseyd

SIA ON Ie|NgIpUNyUl) SIA SIA aposida ise| bulnp) saA SOA  9INdE By} Ul SBulpuy [y
asuodsal
jdnd ysibbn|s ys| e
2qDsap sioyine ayy ‘obe
(ybi 03 2l (asuodsau -JO-SY1UOW-67 1€ ‘aposida
ON  -Deal'paie|Ip A|p|IL) SSA SaA jidnd ysibbnis) ssp - (3ybl| 01 9ANDEI J10U) SIA 4oy siy buing—oN uone|ip Asejjidng
SOA SOA SOA SOA SOA SOA siso1d [eigadied
ON SIA SoA SIA SIA SIA eibsdoweyiydo
(oposida
puUZ Yim Buiels) sop - SN SN SOA - eidojdig
SIA SIA SaA SIA SaA SIA subis/suwordwiAs 1ejnoQ
- (ured jeuiwiopge) saA - - - - sbuipuy Jay10
- - - - - - Avijien)
(aposida e Jo sAep 151y ay1
- SOA  DBuunp A}-|euoisedd0)san - - - BunIwop
- SIA SIA - - - easneN
- - SOA - - - eiqoydouoyd
- - SaA - - - elgoydoloyd
ON SOA SOA - ON ON swoldwiAs pa1enossy
(oposida (ured |eyquo (oposids
puz Yim Bunieis)san ()SSA  pue [eJodwa101U0l 'Y)SIA - (M) SSA Ut SIY Yyum Buiies) sax (3p1s) ayoepean
(I i (I I @ Qi (SPIS) PIAJOAUIND
W E| W E! E| W x9S
SN K¢ K/ ow || puelk¢ K9] L9 abe 1ualind
ow g| ow 6 ow 6 ow 9 210439 ow g| ow 7l 195U0 1e 3by
[8L1ysoyo [£Z11ypey [9L] eaain [S1]zado7 ounap [vL1eyonieyg [S] uejnd Sainjesy uley

G10Z O} /007 Wolj suoday z ajgeL



Page 6 of 11

(2022) 48:82

Falsaperla et al. Italian Journal of Pediatrics

(aposida

pug) skep ¢ 104 6%/6 ¢
Al UlINgo|bounww|
‘(oposida

151) shep ¢ 1oy By/bw 0¢
Al 2uojosiupaidiAyiaiy

S¥99M 9 JaA0 bupiadey
[enpeib yum yaam | 1oy
(Kep/Byy/bwi |) Adesayy
PIOJA1S [BIO U AQ Pamo||04
auojosiu

-paud-|Ayrawl Jo sasind ¢

(Y 8r-v¢

UIY3IM) J3111BS YdNW PapIs
-gns uted ay1 pue adIm}
pasn sem JUsWIeasl iy
asuodsal

1uasedde yum (Aep/bx
/bul |) suosiupaid |el0

SP10J91S0OD11I0D |eIO

(auInbs 1oy
UIX01 WNUIN10Q JO 9SN 8yl

(39su0 Jo Aep

1514 9Y1 U0 Ajo1eipauiwl
paels ‘oposids 1se| 1e)
sAep G 10} By|/Bw 7 Al
auojosiupaidjAyIan

(9posida 1se|) 195UO WO}

asuodsal 1ualedde pue
%9aMm BUIMO||0§ 31 J3AO
Buradel yum (skep 0|
10} B3}/BW 7)auosiupald
91-eladndal

01 J3buo| buryel aposida
4oB3 YlIM 2OUS1Nd3)
JIpouad 9qISIp sioyine
3y -(aposida uyip)

SYam €—¢ 01 (eposids

aseyd
21nde ayy Ul Adessy |

subis/swordwiAs

(9posida1s]) syoam ¢ SN SoaM p—|  1odal Sioyine ayl) ow € -dWASs Jo 3aam | UIYIA 151) SAep £-¢ WOl JO UoIINjOSal 0 dWl|
eibajdow
-leyiydo pue 13sU0 ayde
- SN uled JO 135U0 1y SN 195U0 JO Y 9 UIYUAA (aposida yip) shep €-¢ -peay UdaMm1aq [eAlR1U|

(aposida

SHIIM H—| Uip) SH99M €—7 03 (3pOs
- SN (A||e1un) skep g-¢ ow ¢ SN -1d2151) skep -z wol4  uoneinp eibajdowjeyiydo

s1501d JO JusW

-dojanap 210§2q) skep /-9 SN skep /-€ - SN (9posida Yip) shep €-¢ uopeINp aydepeay
pawiopad aindund
ON SN SN SN (3posida 1se| butinp) oN ON Jequuni Ji 4SO palelly

(1001

9AIBU JO 1ied [eullsid 2be

Jo ow 67) aposids Yoy

pUP (J0OJ SAJ3U JO 1IX3 JO
31Is 2y} 1e '9be jo owi 7 1) wsw
oN - OoN ON  (U1bL0 1001 2AIBU IR) SBA  9pOsIda Isiy BuLNp — SaA -92URYUS 15BIIU0D-1S0d

[(eposida (3001 2AI3U JO 1ed

15Jy)ow 8| 1e pawiopiad [eUIRISID ‘9be JO oW 67)
— Ued [eusaisid] sap - ON (1ed [puiaasd) SO (UIBLIO 1001 9AIDU 1R) SOA  9POSIdD YLIo) 9yl 18 — SoA BuluaddIy1 9AISN
[8L1ysoyo [£1]1ypety [9L] edIn [S1]zado7 ouap [¥1] eyonieyg [s] ueipdw sainjedj utey

(penunuod) zajqeL



Page 7 of 11

(2022) 48:82

Falsaperla et al. Italian Journal of Pediatrics

(3PIS [BUISIPW BY] UO) SIA SOA  (IPIS [BUIDIBW DY) UO) SSA - - ON auleibiu Jo A101sly Ajiwieq
- - ON - ON ON Aupigiowiod
ow 7z-9| abuey ow 7|—¢ abuey SYIUOW O $39aM WOl SN - SN s9posida usamiaq [eAlaiu|
(ebe-jo
-SYIUOW-67 pue €7 /|
‘71 1e soposida nioy Ajpuns
(A ’Ag 'owig| ) € (Kg 'Az 'A| ‘oWl 6) ¥ SN SN 8  S2qUISIP SIOYINe Y1) SN S9posida a1nde Jo JlaquinN
(S21jEUIIOUQE JO [BSIDASI
(UBW  PR1BASUOWISP YUM SWO)
-abiejua ND ||| padnpal) -dwiAs Jo 195U0 aY3 Jaje sbulpuy [ewiou
- - SN 135UO JO OW INOJ J3Ye YA SYIUOW / PUB €18) SOA  YuM 3He Jo owl G| 38 |4 YA [013U0D
(e1b-sdowjeyiydo
(soposida Jo Jsquinu J1oj10u’auteibiu 1oy
- - pasealdap) sulzieun|4 - |eYauUSq) usynozig Adelay1 dnoejkydold
ayby o1
SA11DB3I) SISeLPAW SAI1E[3)
yum abeuwep [esibojoinau
1usueUwIRd—eINe INoYIM
aulelbiw Jo saposida — a1e
-1adnsas 01 Jsbuo| burel
aposida yoes yum ‘sisased
ND Il 43| 219|dwiod Jo
uoneu (p16-3jdoweyiydo wiouy 9oUalIndal dipouad
-luexa d1bojoinau [euwlioN saposida oN Buranodai ANy 10U ) S9A SOA 's1eak 9 Jo abe ay1 1y dn-moj|04
[8L1ysoyo [£1]1ypely [9L] s8I [S1]2zado7 oudap [¥1] eyonieyg [s] ueipdw Sainjesy uley

(PanupuOd) Z 3jqey



Falsaperla et al. Italian Journal of Pediatrics (2022) 48:82

Page 8 of 11

\ PI

Fig. 1 First MRl wrongly suggestive for an aneurism along the medial
side of the left cerebral peduncle

of RPON but a definite diagnosis was not possible at the
first attack [19].

Third nerve thickening and post-contrast enhance-
ment are suggestive of oculomotor nerve schwannoma,
carcinomatosis, granulomatosis, inflammatory or infec-
tious neuritis [20]. The case presented was from the
beginning highly suggestive for RPON but MRI find-
ings still have no relevance in the diagnostic criteria.
Our case reported represents a diagnostic controversial:
all symptoms and neuroradiological lesions were highly
suggestive but no diagnostic possibilities were admitted
during the first attack. In 1997 Wong and Wong [21] sug-
gested to include these MRI findings associated to a sin-
gle reversible episode of ophthalmoplegia as a supportive

Fig. 2 Minimal size irregularity of the P1 tract of the left posterior

Fig. 3 Sectorial slight thickening of the emergence of the left third
cranial nerve, with a reduced post-contrast enhancement compared
with the previous exam

cerebral artery

Fig. 4 Complete resolution of the previous neuroradiological lesions
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diagnostic criteria of RPON. Notwithstanding, neuro-
radiological imaging during the first episode have only
suggested a probable and not a definitive diagnosis so
far. It is important to highlight that in our case CT was
positive, unlikely Ambrosetto et al. [2] reviewed, showing
that CT is normally negative. We systemically reviewed
in Pubmed all cases of RPON occurred within 24 months
of age and we compared it with our patient. PubMed was
searched for all cases of RPON using the search terms
“ophthalmoplegic migraine OR recurrent painful oph-
thalmoplegic neuropathy” Only articles in English or
Spanish have been filtered. We performed the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) statement (Fig. 5). Inclusion criteria
were age (up to 24 months), presence of MRI findings
and diagnosis of RPON, for these reasons, we excluded
208 records from database searching. Two reviewers
independently agreed on selection of eligible studies and
achieved consensus on which studies to include. The
methodological quality of this systematic review has been
assessed using the AMSTAR 2 [22] tool as a “low quality
review’, since no randomized controlled trials (RCTs) are
available to date on the scientific literature.

As Tables 1 and 2 show, we abstracted the following
information: age at onset and current age; sex; cranial
nerve (CN) involved (side); headache (side); associated
symptoms: photophobia, phonophobia, nausea, vomiting,
irritability, other findings; ocular findings: ocular symp-
toms/signs, diplopia, ophthalmoplegia, palpebral ptosis,
pupillary dilation; MRI findings in the acute phase: nerve
thickening, post-contrast enhancement; altered cerebro-
spinal fluid (CSF) if lumbar puncture performed; headache
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duration; ophthalmoplegia duration; interval between
headache onset and ophthalmoplegia; time to resolution
of symptoms/signs; therapy in the acute phase; follow-up;
prophylactic therapy; control MRI, number of acute epi-
sodes; interval between episodes; comorbidity; family his-
tory of migraine. The median age at the first attack was
14,3 months. 69,2% of patients were females and 30,8%
males. The cranial nerve involved was always the third
one, except for two patients where it was not mentioned
[13]. headache was the most frequent symptom, followed
by nausea and vomiting. One third of patients presented
associated symptoms such as photophobia, phonophobia
and irritability. Ocular symptoms/signs were always pre-
sent: ophthalmoplegia and palpebral ptosis were the most
frequent ones, followed by diplopia. Unlikely reported by
Huang [3], we found some patient who presented pupillary
dilation. It is interesting to highlight the MRI findings: it
had been showed a nerve thickening in 61,5% of cases and
a post-contrast enhancement in 53,8% of patients. In cases
where MRI was negative, it is important to understand
whether the imaging was really negative or the timing
was wrong. In fact, in some patients there is no evidence
of MRI abnormalities neither during the interictal phase
nor during the first attack and it could only be found after
attacks [23]. Therapy in acute phase had been administered
in 70% of patients using corticosteroids. In 50% of cases,
at follow-up examination was noted a periodic recurrence
of migraine with or without ophthalmoplegia. A limited
number of patients (20%) had permanent neurological
damage. Control MRI had been performed in 50% of cases.
It showed in a limited number of patients (20%) normal
findings and in the majority of them (80%) a persistent

Ne of full-text articles assessed for elegibility: 15
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Ne of records identified through database searching: 219

SCREENING
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N° of records screened: 211
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N° of studies included in qualitative synthesis: 11

Fig. 5 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement

N° of records excluded: 196
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enlargement but to a lesser degree. Notably that family his-
tory of migraine was positive in 46,1% of patients and in
most cases was on the mother side. We compared the char-
acteristics of our patient with the ones of the review (MRI
findings in the acute phase, symptoms and its duration and
response to therapy). For the aforementioned reasons, we
strongly supported from the first attack that this case was
highly suggestive of RPON. We highlight that the first diag-
nostic hypothesis were aneurysm and schwannoma. Our
work let us to extend the knowledge about RPON, suggest-
ing to think at this diagnosis at its very first attack, even in
presence of initial MRI findings referable to vascular anom-
aly or tumors as schwannoma. A relationship between
RPON and schwannoma has been often discussed. In
2019 Petruzzelli et al. [24] reported a patient affected by
RPON who developed, after years, a schwannoma of the
third cranial nerve. They proposed two explanations of
the aforementioned correlation. According to the first one,
tumor could intermittently release chemical substances
which stimulate trigeminal nerve receptors, leading to the
headache. In this case, schwannoma would mimics RPON
and it would be an initial manifestation of the tumor,
which would be too small to be found in MRI. The second
hypothesis, instead, considers RPON as an inflammatory
cranial neuralgia and not a migraine. In this case, episodes
of inflammation lead to demyelination and remyelination.
Schwann cells proliferation could lead to the transforma-
tion into schwannoma. As a result, isolated oculomotor
schwannoma could be considered as a long-term complica-
tion of RPON. Both hypothesis suggest the importance of
serial brain MRIs in the long-term follow-up of RPON. In
conclusion, our case, compared to the reviewed literature,
a diagnosis of RPON was highly suggestive even at the first
attack. Our work highlights the importance to consider
RPON in presence of MRI findings and clinical symptoms
referable to aneurysm or schwannoma. This review defines
the characteristics of MRI findings at the first RPON attack
occurred under 2 years of age. Although two attacks are
necessary, it strongly suggests to consider RPON even at
the first attack, in presence of described characteristics.
Thus, as mentioned by Wong [21] and Yinglu [23], we
suggest to add into the diagnostic criteria the MRI find-
ings, including enhancement and thickening of the nerve
involved. We analyzed the relationship between RPON and
schwannoma. As proposed by Petruzzelli et al. [24], we are
performing a long-term follow-up at our institute in order
to prevent any complications.
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