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Eye movements in stroke

Seung-Han Lee, MD, PhD

Department of Neurology, Chonnam National University Medical School, Chonnam National University Hospital

Stroke causing eye movement disorders

« Brainstem stroke
- Medullary stroke:
Lateral medullary syndrome / Medial medullary syndrome
- Pontine stroke:
Paramedian pontine stroke / Lateral pontine stroke
- Midbrain stroke
Ocular motor palsy (Oculomotor and trochlear palsy)
Pretectal syndrome / Top of the basilar artery syndrome
« Cerebellar stroke
- PICA/AICA/SCA stroke

« Thalamic stroke
+ Hemispheric stroke
- MCA/ACA/PCA stroke

Eye movements classification and
eye movement disorders caused by stroke

« Saccades

+ Smooth pursuit and visual fixation
« Vestibulo-ocular reflex (VOR)

« Vergence

« Nystagmus/saccadic intrusion
« Ophthalmoplegia and ocular misalignment
« Eye lid/pupil

Structures responsible for ocular motor control in the
brainstem

INC: wartical & tarsianal
? neweal integratar
o >
]

horizoral newrsl

Neuro-ophthalmological findings in LMS

* Horner’s syndrome

: contralesional mixed horizontal-torsional N (rostral lesion)
: ipsilesional mixed horizontal-torsional N (caudal lesion)
: vertical component — usually upbeat
: pure torsional nystagmus
* Horizontal gaze-evoked nystagmus
: medial vestibular nucleus (MVN)
 Ocular ipsipulsion
o Ipsilesional OTR
« Ipsilesional head-shaking nystagmus
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Schematic representation of the involved pathways in
ocular lateropulsion

The Purkinje calls (PC) of the darsal acular motor
wermis inhibit the ipsilateral caudal fastigial
nucheus (FH), which generates contralateral
saccades when stmulated. The fibars from the
caudal FN cress the midiine, exit the cerebellum
in the uncinate fasciculus, and project to the

c PRRF. Oeular | I

oecirs in LMS becawse of damage to the
olivocereheliar fibers after decussation (1), while
ocular contrapulsion accurs in the superior
cerebellar infarction (2] or in the MMS (3} by
darnaging the fibers fram the FM to the PPRF or
he ol fibers before i
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Ocular tilt reaction (OTR)

3

50 skew deviation
OT: eculas torsion

Neuro-ophthalmological findings in MMS

* Spontaneous nystagmus
< ipsilesional mixed horizontal-torsional nystagmus (NPH)
: upbeat nystagmus (dysruption of bilateral AC pathways or nucleus
intercalatus/Roller)
* Gaze-evoked nystagmus
: horizontal GEN (ipsi-gaze >> contra-gaze) (NPH)
: vertical GEN (NPH, MVN)
* Ocular contrapulsion

 Contralesional OTR

Comparisans of ocular motor findings with lesians of the medulla

TABLE 1. Compasisons of ccular motor Sndings with lesions of the meduils

Clincal Finding/Test Westibular Mutkus NPH [+
g innal, steng Nessliesiongl, wak Ipahenional wish
Contralesinnal, sirong Strory. fpstiesional Hone:
Deular bt mackion Ipsersag Contraversive Cantraversive
Body lateropulscn Ipslesioral Contraiesional Ipskesional
SNV 1iE Ipsiversae Contraversve Contraversive
Smooth pursut Impaid, bilstamal gaima, esiksional Impaied, ipslasional
Saccades Haormal Pormal Honmal
HIF Decreased gains, boih Decrased gan, Nommal
Wi 2o POs (| contraiesianal H;
Ipsdegional = | nceaned gon, hoth
commlesicnal) Ay
Caloric Ipslosional parsis piconal Normal

A2 amerior canal; GEM, pazeevoket nvsgmus; HC, horota canal. HIT, head impsise test: KO, infanor cisebeliar pecincie: HPH,
- uun egmasi; PC. | S, mbspective ok, b
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Neuro-ophthalmological findings in pontine lesion

* INO {internuclear ophthalmoplegia): MLF

= Bilateral INO (WEBINO): MLF (bilateral)

» Conjugate gaze palsy: PPRF or 6" nucleus leslon

* One-and-a-half syndrome: PPRF ar 6™ nucleus lesion + MLF
= Abducens nerve palsy: 6" nerve fascicle

» Bruns nystagmus, pseudo-vestibular neuritis(AICA)
» Gaze-evoked nystagmus: PMT
= Jerky seesaw nystagmus in INO: MLF [VOR, vertical canal)

= Abnormal smooth pursuit: DLEN, NRTP

* Oculopalatal tremor: CTT

» Contralateral OTR in IND: MLF [otholithic pathwsy)
» Ocular babbing

Structures responsible for ocular motor control in the lower pons

Modulus a-nmln
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Clinical Features of INO

* Weakness of the ipsi. MR for conjugate eye movements—
especially saccades, leading to "adduction lag”

* Adduction may be preserved during convergence

* Nystagmus or postsaccadic drift an abduction of the eye
contralateral to the lesion—"dissociated nystagmus”

» Skew deviation—hypertropia on the side of the lesion

+ Bilateral INO also causes gaze-evoked vertical nystagmus,
impaired vertical pursuit, and decreased vertical vestibular
responses

= Small-amplitude saccadic intrusions may interrupt fixation

* Selective saccadic palay ]

ot PARF lasion

All conjugate gaze palsy |-
4/t 6" nucleus lesion

Smanth pursult
WOR

Comparison of clinical characteristics between the lesions of
the abducens nucleus and PPRF

|| bdweenshe | e |

Horizontal gaze Loss of call conjugate Selective horizantal saccadic
movements toward the palsy toward the lesion
lesion

In the intact hemifield of
gaze, ipsilaterally directed

saccades may be relatively
preserved
Primary position  C | | gaze deviati i I | gaze deviation
during the acute phase during the acute phase
GEN Horizantal GEN on loaking Horizontal GEN on leoking
contralaterally contralaterally
Other Ipsilateral facial palsy often  Bilateral lesions cause slowing
characteristic associated of vertical saccades

Clinical findings of the 6™ nucleus lesion

Loss of all conjugate
ravements towards the
lesian — “ipsilateral,
horizontal gaze palsy”

In acute phase

Heorizontal gaze-evoked
nystagrmus on locking
contralaterally

Ipsilateral facial patsy aften
associated

L SH, Kim 5, 2007 ) Neuro-Opivthalmol

Contralateral gaze deviation,

Clinical Features of “One-And-A-Half"” syndrome

* Ipsilateral horizontal gaze palsy and INO
* Only surviving horizontal conjugate movement is
abduction of the contralateral eye

* Paralytic pontine exotropia on looking straight ahead
(one eye is deviated laterally)

* Vergence and vertical movements may be spared

Guillain-Mollaret Triangle (Dentate nucleus, Red nucleus,
Inferior Olive) — Oculopalatal tremor

[

i
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Ocular bobbing after pontine hemorrhage

V Classic Hubbing

Ocalar Dipping or

‘“‘\I'— Isverse Botbing
_Ir\_ Reverse Robbisg
_/L_ Reverse Digpng or

Thoun Converss Bobling

Neuro-ophthalmological findings in midbrain stroke

 Ocular motor palsy (39 or 4t) : nuclear or fascicular
o Vertical gaze palsy
* Horizontal gaze palsy
 Pretectal syndrome
: Defective vertical gaze, esp. upward
: Light-near dissociation of the pupils
: Lid retraction (Collier’s sign)
: Convergence-retraction nystagmus
: Convergence spasm

* Contralesional OTR

Fascicular lesion of the oculomotor nerve
: 3 nerve palsy with other long tract sign

y Wobsr

Conmalateral Cerobeal pedunte

hemiplegia

= | Benedict Contralsteral Cerebeal peduncle,
hermsplegia, substarttia nigra, red
imvoluntary nucleus
movements ar
remar

Claude  Comralatersl astanla  Superior cerebefiar
pecinde, red nucles

Mathnage!  Ipsilateral stans Supericr canebellar
pechnci
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Isolated trochlear palsy due to midbrain stroke

Lee SH, Kim 15, 2017 1 Heuro-Ophthalmal

Topodiagnosis of lesions involving INC and riMLF

e L
o Inactivaton
5 Contwenive Contimersive
Torsiensl mysiogmis ipavirsies Conbmserthe
s “Wertical and sorsisral GEN Mo
Torsonal Lt effects o VO e 03 phase: Lss of igaitonsional e
vaneu Uil wilects oo VI g sl use
Sascades
oo Ancucms phowes A1 o ot
Verical Bidiced mterias and rommal veloeity Showed
Biimeral mactvolien
&N Vertical and farsiaral GEN Ho
WO
Torsitnal and verbcel Sevanely fduend gaie ond phasa s Fresanst
Saceis
Torsonal Liths f it 0 MOrsicial sacedes,

Vamest Btucn st ladden ared vl oty
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Clinical characteristics of the dorsal
midbrain syndrome

+ Nystagmus and other involuntary + Ocular misalignment
eye movements * Exotropia, esotropia
* Upbeat, downbeat, convergence- *+ Skew deviation: contralateral,
retraction nystagmus, torsional, see- alternating, intermittent
saw or hemi-see-saw nystagmus

* Vertical GEN
« Paroxysmal OTR

Sustained upgaze or downgaze

* Pupillary abnormalities

* Anisocoria
+ Ophthalmoplegia
« Vertical: upgaze, downgaze, both up-
and down-gaze palsy, vertical 1 & 1/2
syndrome, monocular elevation palsy * Lid abnormalities
« Collier sign (lid retraction)
* Ptosis

* No or diminished light reflex
+ Light-near dissociation

« Horizontal: pseudo-sixth nerve palsy,
contralateral saccadic palsy,
ipsilateral pursuit impairment

Vergence: convergence or
divergence insufficiency,

convergence spasm Leigh & Zee, 2015
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Cerebellar infarction

Cerebellar infarction

Wity g v e i eyt s vl sy

P Lo corwhon ey A, o st oty
s

e Mty e etaw

Tt
PICA, posterior Inferior cerebellar artery; AICA, anterior inferfor cerebellar artery);
SCA, sisperiar cerebellar artery

Lisé H, 3014 3 Stroke

Eye movement abnormalities that have localizing value with

bisspact i the derelislliin Clinical findings of diencephalic lesions

Thalamic lesions

Nadulusiuvula (NOD) Flaczuis poraflocoulus (o0 il « Conjugate gaze deviation away from the side of the lesion (wrong-way
+ Bestodic akermating + Downlesat, gare evaked ani deviation)
L i Aagmus

ripstag
= Abnormal aplitude and « Sustained downward deviation of the eyes (due to compression of the

dorsal midbrain), sometime with convergence — “thalamic esotropia”

« Vertical saccadic palsy (especially down) when caudal thalamic lesions
extend into the riMLF

* Ipsilateral or contralateral tilt of subjective visual vertical

Pulvinar lesions
« Difficulties in shifting gaze into the contralateral hemifield

Fastigial nuckeus (FN) * Hemispatial neglect (especially with acute, right-sided lesions)
 Hypermatns saccades wih

f 5 losions

Kronenbuerger, Zee, 2098 Neuralogy Leigh & Zee, 2015
Leigh & Zee, 2015
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