ﬂ\- Focused Issue of This Month - 0{X|E 52| It} x| =

300 2ot oA
Vertigo due to Stroke

of & AZelch ME1 | Hyung Lee, MD

Department of Neurology, Keimyung University College of Medicine
Email: hlee@dsmc.or.kr

20z Y | sHZolch AlZat | Jae Il Kim, MD

Department of Neurology, Dankook University College of Medicine
E-mail : neurokji@yahoo.co.kr

) Korean Med Assoc 2008; 51(11): 1016 - 1024

. Abstract |

pisodic vertigo frequently occurs in patients suffering from transient ischemia in the dis-

tribution of the vertebrobasilar circulation (i.e., vertebrobasilar insufficiency). It may occur in
isolation, with other symptoms of vertebrobasilar insufficiency or with persisting symptoms and
signs of the infarction of the brain stem and/or cerebellum. Typical attacks of ischemic vertigo are
abrupt in onset and last minutes. Ischemic stroke in the distribution of posterior circulation
commonly develops acute onset of spontaneous prolonged vertigo and imbalance. As many as
25% of patients with risk factors for stroke who present to an emergency medical setting with
isolated, severe vertigo, nystagmus, and postural instability have an infarction of the caudal
cerebellum (i.e., pseudo-vestibular neuritis). Since the head thrust test can be performed at the
bedside with no requirement of special equipments, it is invaluable for separating ‘pseudo-
vestibular neuritis’ from true vestibular neuritis. Physicians who evaluate stroke patients should
be trained to perform and interpret the result of the head impulse test. Since the inner ear is
supplied by the vertebrobasilar circulation, inner ear symptoms are common with ischemia in the
distribution. We briefly reviewed the clinical symptoms and neurological examinations of stroke
presenting with vertigo, especially focusing on ischemic stroke of the vertebrobasilar territory.
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Table 1. Ocular motor abnormalities in 36 patients with Wallenberg's syndrome

Ocular motor abnormality Frequency (%) Note

Gaze-evoked nystagmus 35/36 (97) 14 Horizontal bilateral (4c=i, 5¢>i, bi>c), 11
ipsiversive, 3 contraversive, 7 upwards

Lateropulsion of the closed eyes 21/23 (94) Evaluation of 23 EOGs: 18 ipsilateral

(11 severe>15¢, 6 moderate 5~15¢°,
1 slight <5°), 3 contralateral, 2 no lateropulsion

Spontaneous nystagmus 27/36 (75) 14 contraversive, 6 ipsiversive, 5 horizontal alternating,
2 upward, 4 no spontaneous nystagmus (6 no registration)
Saccadic pursuit 26/36 (72) 17 horizontal bilateral, 5 ipsiversive, 3 contraversive,
7 up~ downwards, 4 upwards, 4 no deficit (6 no registration)
Skew deviation 16/36 (44) Hypotropia of the ipsilateral eye
Ocular tilt reaction 12/36 (33) Triad of head tilt, skew deviation, and ocular torsion;
all features ipsiversive
Dysmetria of saccades 9/36 (25) 4 contralateral hypometria, 2 ipsilateral hypometria,
1 ipsi— contralateral, 2 slowness
Central positional nystagmus 3/36 (8.3) Rotatory nystagmus in head-hanging position
Horizontal gaze paresis 1/36 Ipsiversive

C > i: contralateral more than ipsilateral (c=contralateral, i=ipsilateral)
EOG: electro-oculogram

Atk Aol 3z or Fasitt & wdda Fdgt 2+ OHorner 3,

16782] AICA 9] =72 3x}ol| = 70 ©7] 1~10 reaction, OTR), ® A &4

] Aol 312 FAjollA] o] B o 7 FAHE Y @ H&-8-59] Holl(saccadic lateropulsion-ipsilpulsion),
A g ojx)He] HEo] AAeH(8). AAAF W (anterior O F87 3729 7]€YU¢lting of subjective visual
vestibular artery) o]l =3+ S E A =442 = E n|vko]| A} verticality), @ ©}¥3F k7 So] glth(Table 1)(10).
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AFHET/d W (sickle cell anemia) SollA] & 4 Sl st BRZ 2o 2]3) 4 (extorsion) o] RHhH 2] 3]
W P el Algh oA jle] HE Loy tE d(intorsion) ¢] =X T HA AlgE 242l OTRO] 71
H3F 524 flol vehhks 574¢] Qltt. o] B¢ U] g4t L3t} Al SHEE oA A A vehk= 7 &
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1. medial medullary syndrome.
2. lateral medullary syndrome.
3. superior cerebellar artery syndrome.

Figure 2. Schematic view of connections responsible for saccadic lateropulsion. The
climb-ing fibers originating from the contralateral inferior olive terminate in
lobule VII of cerebellar cortex with an inhibitory action. In turn, these Purkinje
cells in-hibit ipsilateral fastigial nucleus cells. Finally, the output of ipsilateral
fastigial nucleus activates the contralateral paramedian pontine reticular

formation, through the uncinate fasciculus.
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Table 2. Comparison of PICA and AICA syndromes

Vertigo due to Stroke (%]

Seen in both PICA
and AICA syndromes

Typically seen only in
PICA syndrome

Typically seen only in
AICA syndrome

Symptoms Vertigo, lateropulsion,
unusual visual illusions,
facial numbness,
limb numbness, dysequilibrium,
dysphagia, and incoordination

Signs Vestibular nystagmus

Decreased facial sensations Ipsilaterally,

dissociated sensory loss to pain and
temperature contralaterally,
Horner's syndrome, ipsilateral

limb ataxia, and gait ataxia

Laboratory Abnormal imaging,
Abnormalities Spontaneous nystagmus,
and decreased hearing

Pathophysiology Damage of fifth nerve nucleus,
spinothalamic tract,
and vestibular nuclei

Hoarseness

Saccadic lateropulsion,
skew deviation, and
vocal cord paralysis

Saccadic lateropulsion

Damage of nucleus
ambiguous and dorsal
motor nucleus

Tinnitus, hearing loss, and
Facial weakness

Hearing loss, facial
weakness, and gaze palsy

Caloric reduction
ipsilaterally

Damage of inner ear,

Eighth cranial nerve, seventh
cranial nerve, seventh and
eighth cranial nerve root
entry zones, sixth nerve
nucleus, flocculus, and
middle cerebellar peduncle

AICA: anterior inferior cerebellar artery, PICA: posterior inferior cerebellar artery
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eight nerve
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brainstem origin
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Table 3. Symptoms from Vascular Infarcts in the territory of vertebrobasilar artery

Region Vessel & Structures Symptoms/signs
Thalamus Posterolateral artery Ipsilateral or contralateral falls
65% vestibular thalamus (Vim, Vce, Dc) No effect
35% vestibular thalamus not involved
Thalamus Paramedian artery Contralateral: OTR, falls.
50% interstitial nucleus of Cajal (INC) General: Vertigo (normal VOR)
50% INC not involved No effect
Dorsolateral Anterior inferior cerebellar artery Ipsilateral: dysmetria
Pons - Cerebellar branch (lateral cerebellum) Ipsilateral: loss pain & temp (face),
- Pontine branch V, VII peripheral VII, dysarthria,
Ipsilateral: Horner's, dysmetria
Sympathetic, mid cerebellum peduncle, Contralateral: loss pain & temp (body)
Spinothalamic tract
Labyrinth Labyrinthine artery (cochlea & labyrinth) Ipsilateral: absent VOR
- Anterior vestibular artery (HSCC, ASCC, utricle) General: vertigo, imbalance,
- Posterior vestibular artery (PSCC, saccule, cochlea) Ipsilateral: sensorineural hearing loss, tinnitus
General: vertigo (normal VOR)
Dorsolateral Posterior inferior cerebellar artery (PICA) Ipsilateral: ataxia
medulla - Cerebellar branch (Posterior inferior cerbellum) Ipsilateral: loss pain & temp (face), decreased
(Wallenberg - Medullary branch (V nucleus/tract, IX nucleus/ Gag, vocal cord paresis, Horner's Ipsilateral:
syndrome) tract, X nucleus/tract, sympathetic tract ataxia, lateropulsion, OTR
Inferior cerebellar peduncle, vestibular nucleus
Lateral spinothalamic tract Contralateral: loss pain & temp (body)
Vestibular nucleus General: vertigo, nausea, vomiting,
nystagmus (pure torsional or vestibular with
reversal on gaze towards lesion side).
Medial - Penetrator from anterior spinal artery Ipsilateral: weakness tongue
Medulla Xll nucleus, Contralateral: weakness (body), medulla

(Lower medulla)

Pyramidal tract, medial meniscus

Nucleus intercalatus

decreased vibration and
proprioception (body)
General: upbeat nystagmus, vertigo, nausea,
vomiting, truncal ataxia

ASCC: anterior semicircular canal, Dc: dorsolateral nucleus, HSCC: horizontal semicircular canal, INC: interstitial nucleus of Cajal,
OTR: ocular tilt reaction, PSCC: posterior semicircular canal, Vce:Ventrocaudalis extrenus nucleus, Vim: ventroralis intermedius nucleus,
VOR: vestibulo-ocular reflex

WS A o] Ay o] I, o] thek A<t o}, wEbA B1E L s SEANE AUPVY) 3st ozl
3l 7)Ao & = QAN PICA M0 2 ¢ls)] 2ZH M & I} Bl Aol Helok Sl HEF] 97 S 7]
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27 A fre] abdo 2 WiniZEe] WS gl A4S A3 o] kg 5/8E o4lsl ool gltk(17,18).
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