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Mouth-Opening-Induced Vertigo and Downbeat Nystagmus

Sun-Uk Lee™ Dear Editor,
Seunghee Na° Episodic vertigo and downbeat nystagmus can be observed in rotational vertebral artery
Sungwook Yu** syndrome, Méniére’s disease (MD), episodic ataxia, and Chiari malformation."> Here we
Tae-Kyeong Lee® describe a patient who experienced paroxysmal vertigo and downbeat nystagmus during
Eek-Sung Lee® mouth opening.
*Department of Neurology, A 37-year-old male with hypothyroidism presented with recurrent vertigo while eating
Korea University Medical Center, and yawning for 2 months. He had been diagnosed elsewhere 6 years previously with proba-
bSDe oul, Korea ble MD due to recurrent vertigo and fluctuating tinnitus in the left ear.
epartment of Neurology,
Seoul National University A neurological examination showed subtle right-beating nystagmus without visual fixa-
%0"69; of '\Qe‘:ig”e' S|e°”'* Korea tion. Video head impulse tests revealed decreased gain of the vestibulo-ocular reflex (VOR)
epartment of Neurology, . . .
Incheon St. Mary's HosSi)t/aI, in the left horizontal and posterior canals. Downbeat nystagmus was observed 10 s after the
College of Medicine, patient opened his mouth wide (Fig. 1A, Supplementary Video 1 in the online-only Data

The Catholic University of Korea,

Incheon, Korea Supplement), was maintained during mouth opening, and ceased immediately after mouth

“Department of Neurology, closure. Downbeat nystagmus was also observed during neck extension (Fig. 1B, Supple-

gmefl’ Lli”i"ersny College of Medicine, mentary Video 1 in the online-only Data Supplement). He denied headache, tinnitus, ear full-
eoul, Korea . . . . . .

*Department of Neurology, ness, and hearing impairment during mouth opening or neck extension. Nystagmus was not

Soonchunhyang University evoked by applying vibratory stimuli, during horizontal head shaking, when turning the head

Bucheon Hospital, Bucheon, Korea . . . . e . .. .
P in either direction while sitting, or during mastication, Valsalva maneuvers, or swallowing.

Bithermal caloric tests showed a canal paresis of 84% in the left ear. The rotatory chair
test documented decreased gain of the VOR without asymmetry or phase leads. The results
for cervical vestibular-evoked myogenic potentials and pure-tone audiometry were normal.
A neurological examination also revealed no limb ataxia, motor weakness, or sensory chang-
es. Brain magnetic resonance imaging revealed no discernible abnormalities except basilar
artery fenestration on angiography (Fig. 1C and D). Computerized tomography of the cervi-
cal spine showed loss of the lordotic curvature (Fig. 1E).

Our patient exhibited downbeat nystagmus exclusively during mouth opening and neck
extension. This may be explained by a transient decrease in blood flow to the inferior cere-
bellum due to vertebral artery compression during mouth opening. Downbeat nystagmus
could also be ascribed to pre-existing MD in our patient. The pressure in the middle ear dur-
ing mouth opening or neck extension may have played a role in his MD attacks.' Indeed,
downbeat nystagmus can be observed during MD attacks due to asymmetry in the vertical
VOR or saccular dysfunction.> However, torsional components are mostly accompanied by

Received  March 15, 2021 downbeat nystagmus from MD, and our patient also denied any associated auditory symp-
Revised  June7,2021 toms during or before the development of downbeat nystagmus. In addition, disappearance
Accepted  June7,2021 of the downbeat nystagmus immediately after mouth closure contrasts with the typical clinical
Correspondence picture of an MD attack. Moreover, the Eustachian tubes are mostly collapsed during mouth
Fek-Sung Lee, MD, PhD opening or neck extension, and yet they open transiently during swallowing and in the pres-
Department of Neurology, i

Soonchunhyang University ence of a positive pressure. Furthermore, our patient also did not develop downbeat nystag-
Bucheon Hospital, mus during the Valsalva maneuver.
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Fig. 1. Oculography, magnetic resonance imaging, and computerized tomography of the cervical spine. Downbeat nystagmus evoked by mouth open-
ing (A) and neck extension (B) with a 10 s latency. Esotropia is also observed. C: Gadolinium-enhanced T1-weighted image showing unremarkable
findings. D: Magnetic resonance angiography showing basilar artery fenestration. E: Computed tomography showing straightening of the cervical

spine. H, horizontal position of the left eye; V, vertical position of the left eye.

In rare cases, patients can experience vertigo related to eat-
ing. It is therefore important for a patient to recount the cir-
cumstances in detail because vertigo and nystagmus can oc-
cur at any stages of mastication,’ swallowing,* or digestion.’ In
particular, mastication can also give rise to nystagmus in MD
due to trigeminal modulation of the vestibular system.” In such
instances the nystagmus gradually increases during mastica-
tion and then decreases slowly after ceasing mastication. In
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contrast to these situations, the intensity of the downbeat nys-
tagmus in our patient peaked approximately 10 s after mouth
opening and disappeared immediately when the mouth was
closed. This temporal profile may be explained by a transient
decrease in blood flow to the inferior cerebellum due to verte-
bral artery compression during mouth opening, rather than
to trigeminovestibular connections causing mastication-in-
duced nystagmus.



Downbeat nystagmus was induced during both neck ex-
tension and mouth opening with similar latencies. Given
that the head posture changes posteriorly at maximal jaw de-
pression,” we speculate that mouth opening reversibly oc-
cluded the vertebral artery in our patient (Supplementary Fig.
1 in the online-only Data Supplement). Indeed, neck exten-
sion is an integral part of complete mouth opening (due to
trigeminocervical coupling),*” and normal conscious subjects
usually extend the neck by 26° during full mouth opening.®"
This neural connection may avoid compression of the soft tis-
sue behind the mandible during full mouth opening. In addi-
tion, the muscles responsible for mouth opening (lateral ptery-
goids, digastrics, geniohyoids, and mylohyoids) may function
better when the neck is in extended position compared with a
neutral position.'® Straightening of the cervical spine can com-
promise the hemodynamics of the vertebral artery during
neck extension, which may also contribute to downbeat nys-
tagmus.' Indeed, both vertebral arteries can be simultane-
ously compressed during neck extension without any stenosis
or hypoplasia.'> However, digital subtraction angiography and
sonographic monitoring were unfortunately not available to
confirm our hypothesis. The rarity of this peculiar phenome-
non also needs further investigation.

In conclusion, the present case highlights the importance
of detailed history-taking and neurotological evaluation ded-
icated to the provoking condition in patients presenting with
episodic vertigo.

Supplementary Video Legend

Video 1. Predominant downbeat nystagmus developed ap-
proximately 10 s after mouth opening and neck extension,
with associated esotropia. RH, horizontal position of the right
eye; RV, vertical position of the right eye.

Supplementary Materials
The online-only Data Supplement is available with this arti-
cle at https://doi.org/10.3988/jcn.2021.17.4.607.
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