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CLINICAL PEARL The ocular tilt reaction (OTR)
is a central vestibular disorder that is characterized by
the triad of head tilt, skew deviation, and ocular
torsion.

CLINICAL OY-STER As the OTR frequently
shows an incomplete manifestation, a head tilt can be
the only apparent clinical sign of significant brain-
stem disorders. Hence, even a slight head tilt should
be thoroughly investigated.

CASE REPORT A 48-year-old man presented af-
ter sudden onset of a severe, persistent rotatory ver-
tigo associated with nausea, vomiting, and postural
imbalance. Examination revealed a horizontal-
torsional spontaneous nystagmus with the quick
phases beating to the right ear. The nystagmus was
attenuated by fixation as examined by Frenzel gog-
gles. Head impulse test was positive to the left. When
attempting to walk and during Romberg testing he
fell to his left side. Except for a head tilt to the right
(see video on the Neurology® Web site at www.
neurology.org), no other neurologic deficit was ob-
served. The patient’s medical history revealed no
neurologic disorders. Quantitative caloric testing
showed a canal paresis of the left vestibular organ.
Taken together, the initial clinical presentation was
highly suggestive of a left vestibular neuritis.

However, due to the head tilt, an extended neu-
roophthalmologic examination was performed that
revealed a discrete but complete OTR to the right
with head tilt, mild skew deviation (2° left hyper-
tropia), ocular torsion (right eye excyclotropia 4°, left
eye no cyclotropia), and a tilt of the subjective visual
vertical to the right (right eye 7° to the right, left eye
4° to the right).

In contrast to the sparse clinical signs, cerebrospi-
nal MRI showed multiple T2-hyperintense lesions of
the right dorsolateral medulla oblongata, left mesen-
cephalon, right medial cerebellar peduncle, corpus
callosum, pericallosal white matter, and three lesions
in the spinal cord. Reconstruction of the lesion of the

dorsolateral medulla oblongata according to the atlas
of Paxinos and Huang1 revealed damage to the right
spinal, medial, superior, and lateral vestibular nuclei.
Reconstruction of the mesencephalic lesion showed
involvement of the left interstitial nucleus of Cajal
(INC) (figure). No further brainstem lesions were
observed. No enhancement of the eighth cranial
nerve, as occasionally described for vestibular neuri-
tis,2 was seen. CSF analysis revealed no pleocytosis
and normal protein, glucose, and lactate, but oligo-
clonal bands in CSF only. Visual evoked potentials
(VEP) showed a delayed P100 on the left.

The cerebrospinal lesion pattern, the inflamma-
tory CSF changes, and the abnormal VEP were sug-
gestive of a demyelinating process. According to the
revised McDonald Criteria, a clinically isolated syn-
drome (CIS) was diagnosed and treatment with IV
steroids was initiated. On follow-up 4 weeks later,
the patient had recovered from vertigo and nausea
and had no nystagmus on examination. However,
the head tilt to the right persisted. MRI showed no
new lesions. Seven months later, the head tilt was still
detectable, but neuroophthalmologic examination
showed only a slight tilt of the subjective visual verti-
cal to the right (both eyes 2°) and no skew deviation
or ocular torsion. Cerebrospinal MRI showed no
new lesions.

The clinical presentation comprised a left periph-
eral vestibular syndrome suggestive of vestibular neu-
ritis and a right central vestibular syndrome
manifesting as OTR. The latter is characterized by
the triad of head tilt, skew deviation, and ocular tor-
sion.3 Additionally, a tilt of subjective visual vertical
(SVV) is observed. The head is tilted toward the
lower eye. Ocular torsion manifests as incyclotropia
of the upper eye and excyclotropia of the lower eye,
i.e., the upper poles of the eyes rotate toward the
lower ear. Pathogenetic substrate is a vestibular tone
imbalance caused by unilateral lesions of the gravi-
ceptive vestibular pathways that run from the oto-
liths and the vertical semicircular canals to the ocular
motor nuclei and the rostral integration centers for
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vertical and torsional eye movements (INC and
riMLF). They also provide input to vestibular tha-
lamic nuclei and cortical areas involved in perception
of verticality.4 Altogether, lesions of these projections
lead to the clinical syndrome involving ocular motor
(ocular torsion, skew deviation), perceptual (SVV
tilt), and postural (head tilt) dysfunction. As the
graviceptive vestibular pathways cross at a lower pon-
tine level, direction of the ocular tilt reaction holds a
clinically relevant topographic value: with peripheral
and pontomedullary lesions below the crossing all tilt
effects (ocular motor, perceptual, and postural) are
ipsiversive, i.e., the ipsilateral eye is undermost. With
pontomesencephalic lesions all tilt effects are contra-
versive, i.e., the contralateral eye is undermost.
Hence, the OTR to the right in our patient cannot
be explained by a left-sided peripheral vestibular syn-
drome but must rather be attributed to the lesion of
the vestibular nuclei in the right dorsolateral medulla
or to the lesion of the INC in the left mesencepha-
lon. As pontomedullary lesions typically cause a dis-
conjugated ocular torsion and pontomesencephalic
lesions, a conjugated ocular torsion,5 damage to the
vestibular nuclei appears to be the cause of OTR in
our patient.

The two vestibular syndromes that differ in local-
ization (peripheral vs central) and side (right vs left)
could point to separate pathogenetic mechanisms,
i.e., an inflammatory brainstem lesion and an inci-
dental left peripheral vestibular neuritis. Alterna-
tively, the peripheral vestibular syndrome may have
resulted from a MRI-negative plaque at the root en-
try zone of the left eighth nerve causing a vestibular
pseudoneuritis.6 Such a strategically localized lesion
causes a vestibular syndrome mimicking vestibular
neuritis in clinical presentation and calorimetric test-
ing. However, there is no means to reliably differen-
tiate between these two possibilities.

Recently, the reliability of clinical examination in
the differentiation of vestibular neuritis from vestib-
ular pseudoneuritis was investigated.7 It was shown
that single clinical signs provide only limited sensitiv-
ity and specificity, except for skew deviation that in-
dicated a vestibular pseudoneuritis with a high
specificity. In our case, the key for the diagnosis of a
central vestibular syndrome in addition to the obvi-
ous peripheral vestibular syndrome lay in recognizing
the head tilt to the right side as an incompatible com-
ponent of a left peripheral vestibular syndrome. Rec-
ognizing this incompatibility and consequently
assuming an additional vestibular disease called for
further investigations that finally led to the correct
diagnosis.
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Figure Cerebral MRI revealing (A) a left mesencephalic lesion affecting the interstitial nucleus of Cajal and
(B) T2-hyperintense lesions of the right dorsolateral medulla oblongata affecting the spinal,
medial, superior, and lateral vestibular nuclei
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