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Abstract

Gasperini syndrome (GS), a rare brainstem syndrome, is featured by ipsilateral cranial nerves
(CN) V=VIII dysfunction with contralateral hemibody hypoesthesia. While there have been 18
reported cases, the GS definition remains ambiguous. We report a new case and reviewed the
clinical features of this syndrome from all published reports to propose a new definition. A 57-
year-old man with acute brainstem stroke had right CN V-VIII and XlI palsies, left body hypo-
esthesia and ataxia. Brain MRI showed an acute stroke in the right caudal pons and bilateral
cerebellum. After a systematic review, we classified the clinical manifestations into core and
associate features based on the frequencies of occurring neurological deficits. We propose
that a definitive GS requires the presence of ipsilateral CN VI and VIl palsies, plus one or more
of the other three core features (ipsilateral CN V, VIl palsies and contralateral hemibody hemi-
hypalgesia). Additionally, GS, similar to Wallenberg’'s syndrome, represents a spectrum that
can have other associated neurological features. The revised definition presented in this study
may enlighten physicians with the immediate recognition of the syndrome and help improve

clinical localization of the lesions and its management. © 2020 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Gasperini syndrome (GS) is a rare alternating brainstem syndrome resulting from a lesion
in the caudal pontine tegmentum. After its first description in 1912 [1], there have only been
18 reported cases [2-8]. While this syndrome is characterized by ipsilateral peripheral facial
palsy, abducens nerve palsy, hypacusis, facial sensory loss, and contralateral hemisensory loss
[2-9], its definition is still ambiguous. We present a case of GS caused by an acute brainstem
stroke. With a thorough review of reported cases, we propose a new definition of the syn-
drome based on the frequency of occurring neurological deficits. A GS case must have at least
three of the five characteristic features. In addition, GS is a spectrum that may have other as-
sociated features.

Case Report

A 57-year-old male presented with a sudden onset of dysarthria, diplopia, and vertigo.
Neurological examination revealed equal pupils, intact pupillary light reflex, impaired right
corneal reflex, right abducens palsy, left beating horizontal nystagmus on left gaze, right facial
sensory loss to pain, temperature and touch, right entire facial weakness, right hearing loss
(HL), tongue deviation to the right, dysarthria, left-side body sensory loss to pain, temperature
and touch, bilateral ataxia and intact motor strength of the extremities. He had normal deep
tendon reflexes and Babinski’s sign was absent. Brain MRI showed an acute stroke in the right
caudal pons and bilateral cerebellum (Fig. 1a). Head and neck CT angiography showed throm-
bus in the proximal basilar artery and bilateral vertebral arteries occlusion at their origin with
distal reconstitution. He recovered well after the cerebellar swelling subsided. On the 6-month
follow-up, he had complete recovery of right facial, abducens, and hypoglossal palsies. Dysar-
thria and ataxia improved. The patient still had persistent sensory loss to all modalities on the
right-side face and left-side body, as well as right HL.

Discussion

GS is a brainstem syndrome, currently defined by ipsilateral cranial nerve (CN) V, VI, VII
and VIII palsies, and contralateral hemihypalgesia below the neck [4]. The lesion is localized
to the caudal pontine tegmentum at the level of the facial colliculi. The pontine tegmentum
consists of the nuclei of the trigeminal, abducens, facial and auditory/vestibular nerves and
their emerging fibers, lateral lemniscus, lateral spinothalamic tract, and two paramedian
structures: median longitudinal fasciculus and medial lemniscus [10] (Fig. 1b).

Millard-Gubler syndrome and Foville syndrome can be confused with GS, as both also
have ipsilateral facial palsy with either ipsilateral abducens palsy (Millard-Gubler), or ipsilat-
eral gaze palsy (Foville). However, in contrast to GS, both their lesions extend ventrally toward
the basis pontis causing contralateral hemiplegia. Raymond syndrome, localized more ven-
trally at medial basis pontis, affects ipsilateral abducens nerve and corticospinal tract but
spares CN VII [11, 12].
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There has been ambiguity in defining GS in previously reported cases. One report recog-
nized GS with an ipsilateral CN VII palsy with contralateral hemihypalgesia [2], while another
case identified it as ipsilateral CN VI and VII palsies with ataxia [3]. One case included ipsilat-
eral horizontal gaze palsy to define GS [4], but other reports defined this syndrome without
CN VI palsies [7, 8]. Such inconsistencies in characterizing GS indicate that an unequivocal
definition of GS is important for prompt recognition of the syndrome and localization of neu-
rological deficits.

The most recent review on GS, published more than a decade ago, summarized presenta-
tions of 13 cases with their localizations [4]. To further consolidate key features for better
delineation of the syndrome, we reviewed all 18 published cases with their deficits, and cate-
gorized the core and associated features based on their overall frequencies. Except for the
original case, localizations of the lesions were confirmed by neuroimaging studies. While cases
2-10 (Table 1) were reported in non-English languages, their deficits were tabulated by
Hayashi-Hayata et al. [4] in English.

As shown in Table 1, ipsilateral right whole facial palsy was observed in all cases. It local-
izes to CN/nucleus VII. The facial nucleus is deeply embedded in the dorsolateral pontine teg-
mentum and its nerve courses dorsally and loops around the abducens nucleus as facial ge-
niculum forming the facial colliculus, and courses ventrally to exit from the pontomedullary
junction [10, 12, 13]. Sixteen cases (84%) had ipsilateral abducens palsy, localizing to CN VI
nucleus or nerve. The abducens nerve emerges from its nucleus that lies in the facial colliculus
and courses ventrally to exit from the pontomedullary junction [10].

Sixteen cases (84%) had facial hemihypalgesia, 12 of which (63%) were ipsilateral. Facial
sensory loss localizes to the spinal and chief sensory nucleus of the trigeminal nerve [13]. Con-
tralateral facial hemihypalgesia was reported in 3 cases, which localizes to the trigeminotha-
lamic tract and trigeminal lemniscus that carries contralateral sensory information from the
spinal nucleus and chief sensory nucleus of trigeminal nerve, respectively [13]. One patient
had bilateral facial hemihypalgesia. Sensory nuclei of trigeminal nerve lie lateral to abducens
nucleus while the trigeminothalamic tract and trigeminal lemniscus lie dorsolateral to medial
lemniscus [10, 12, 13]. There were 14 cases (74%) having HL. The original case reported con-
tralateral HL localizing the lesion to the lateral lemniscus [10, 13], while in the follow-up ex-
amination, 11 cases (58%) had ipsilateral and 2 cases had bilateral HL. Ipsilateral HL localizes
to CN/nucleus VIII, while bilateral HL localizes to both CN/nucleus VIII and lateral lemniscus.
Contralateral body hemihypalgesia was seen in 16 cases (84%), suggesting dysfunction of the
spinothalamic tract, which lies dorsolateral to the medial lemniscus in the pontine tegmentum
[10].

Overall, 10 cases (53%) had ipsilateral facial palsy, abducens palsy, HL, facial hemihypal-
gesia, and contralateral body hemihypalgesia. Sixteen out of the 19 cases had at least three or
more of the five deficits. Based upon the frequency of deficits, we propose that ipsilateral CN
V-VIII palsies, and contralateral body hemihypalgesia are the five GS core features (Fig. 1c).
The diagnosis of GS can be established if a patient presents with at least three of these five
core features.

GS patients may also have other associated features, as the brainstem is a small area that
includes many vital structures. Ipsilateral horizontal conjugate gaze palsy was noted in 3
cases, localizing the lesion either to the paramedian pontine reticular formation or the abdu-
cens nucleus. They were all accompanied with ipsilateral abducens palsy, suggesting that the
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lesion was in the abducens nucleus not the paramedian pontine reticular formation. Seven
cases had ataxia, which suggests involvement of either the middle cerebellar peduncle or cer-
ebellum [10, 12, 13]. Six reported cases had ipsilateral ataxia. Our patient had bilateral ataxia
as he had co-existing bilateral cerebellar strokes. Body weakness is usually not a cardinal fea-
ture. Contralateral hemiparesis was only reported in the original case and case 17, which lo-
calized to the ipsilateral corticospinal tract [10, 12, 13]. Our patient, along with the original
case, had ipsilateral tongue deviation, which demonstrates hypoglossal nerve or nuclei in-
volvement. Thus, we propose that GS, like the Wallenberg syndrome [12], is a spectrum with
a constellation of neurological symptoms.

GS is most commonly caused by occlusion of the anterior inferior cerebellar artery, or,
less commonly, of a pontine penetrating branch of the basilar artery [9]. Occlusion of the an-
terior inferior cerebellar artery can cause a lateral inferior pontine syndrome (LIPS), which
has ipsilateral facial palsy, diminished facial sensation, gaze palsy, ipsilateral deafness, ataxia,
and contralateral hemihypalgesia [12]. LIPS and GS share many clinical features as both could
have the same major arterial occlusion. However, GS differs from LIPS in having abducens
nerve palsy with and without conjugate gaze palsy instead of conjugate gaze palsy without
abducens palsy as seen in LIPS.

Occlusion of a paramedian branch of the basilar artery leads to the medial inferior pontine
syndrome, which includes ipsilateral abducens and gaze palsy, ataxia and contralateral body
tactile and proprioception loss and weakness without involvement of ipsilateral peripheral
facial palsy and facial hemihypalgesia [12]. Therefore, a definitive GS not only has at least three
of the five core features, but also co-existing CN VI and VII palsies. Applebaum and Ferguson
[14] reported a case having ipsilateral CN V-VIII palsies with ipsilateral hand and foot numb-
ness. Based on our revised definition, this patient could also be classified as having GS instead
of an ambiguous latero-medial inferior pontine syndrome. GS was less frequently reported in
pontine hemorrhage [1, 4] and multiple sclerosis [5].

In conclusion, GS is a distinct rare crossed brainstem syndrome localized to the caudal
pontine tegmentum. Based on the frequencies of neurological deficits, we redefine GS by the
presence of ipsilateral CN VI and VII palsies, plus one or more of the other three core features
(ipsilateral CN V, VIII palsies and contralateral hemihypalgesia). Among the five core features,
co-existence of the facial palsy and abducens palsy distinguishes GS from LIPS. GS may also
present with other neurological deficits, such as conjugate gaze palsy, tongue deviation, ataxia,
contralateral facial hemihypalgesia, HL and hemiparesis. Therefore, GS, similar to the more
common Wallenberg syndrome, is a spectrum with a constellation of neurological symptoms.
We hope the revised GS definition leads to more cases being readily recognized and improves
the clinical localization of the lesions and treatment.
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Fig. 1. Gasperini syndrome (GS) imaging in our patient and a schema of the pons and the lesions. a Brain
MRI diffusion-weighted imaging showed diffusion restriction changes in the right caudal pons and bilateral
cerebellum. b Schematic representation of a transverse section of lower pons. ¢ Schema of lesion (black
shade) causing core neurological deficits and lesion (area within dotted line) including associated features
of GS.
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Table 1. Summary of the clinical features of all GS cases

Case/age/sex Core features Associated features Authors
FP FH AP HL HH AX CGP HP
1/49/F I C 1 C C 1 C Gasperini [1]
2/49/M I 1 I C 1 Hayashi-Hayata et al.
[4]
3/27/F I I I BL C Hayashi-Hayata et al.
[4]
4/49/F I I I I C Hayashi-Hayata et al.
[4]
5/75/F I C Schwaninger et al.
(2]
6/42/F I I I I C I Hayashi-Hayata et al.
[4]
7/70/M I I I I C I Hayashi-Hayata et al.
[4]
8/42/M I BL 1 BL C I I Hayashi-Hayata et al.
[4]
9/62/F I I I I C Hayashi-Hayata et al.
[4]
10/68/F I I I I C Hayashi-Hayata et al.
[4]
11/58/F I I I Roquer et al. [3]
12/62/M I C I C I Hayashi-Hayata et al.
(4]
13/51/M I I I Hayashi-Hayata et al.
(4]
14/44/M I I I [ C Krasnianski et al. [5]
15/77/M I I I I I Vesza et al. [6]
16/62/W I C C Torio [8]
17/32/M I I [ C C Ogawa etal. [7]
18/47 /M I I I I C Ogawa etal. [7]
19/57/M I I [ I C BL Our case

FP, facial palsy; FH, facial hemihypalgesia; AP, abducens palsy; HL, hearing loss; HH, hemihypalgesia; AX,
ataxia; CGP, conjugate gaze palsy; HP, hemiparesis; TD, tongue deviation; I, ipsilateral; C, contralateral; BL,

bilateral; Blank, absent/not reported.

439



	A02_SectionTitle
	txtA02_SectionTitle
	HeaderStart
	A04_Title
	txtA04_Title
	A07_Author
	txtA07_Author
	txtA14_Institutions
	txtStart
	A20_KeywordsTitle
	StartKeywords
	A21_Keywords
	A22_AbstractTitle
	A23_Abstract
	CitRefText_1
	CitRefText_2_8
	CitRefText_2_9
	FigText_1
	CitRefText_11_12
	CitRefText_2
	CitRefText_3
	CitRefText_7_8
	TabText1
	CitRefText_4
	CitRefText_13
	CitRefText_10_13
	CitRefText_10
	CitRefText_10_12_13
	CitRefText_9
	CitRefText_12
	CitRefText_14
	CitRefText_1_4
	CitRefText_5
	H01_RefTitle
	T21_References
	References
	StartReferences
	H02_Ref
	CitRef_1
	CitRef_2
	CitRef_3
	CitRef_4
	CitRef_5
	CitRef_6
	CitRef_7
	CitRef_8
	CitRef_9
	CitRef_10
	CitRef_11
	CitRef_12
	CitRef_13
	StartRef
	CitRef_14
	EndRef
	EndeReferenzen
	Fig_1
	Fig_1
	FigStart
	Weiter
	Table1
	TabellenTitel
	StartZeile
	Zwischenlinie
	Z1
	TabellenFussnote

