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ABSTRACT. Nystagmus is a rhythmic, repetitive, uncontrolled movement
of the eyes, a common sign in pathologies of the middle ear and vestibular
systems. This article provides an integrative analysis of the pathogenesis of
nystagmus, its main clinical phenotypes (peripheral and central), diagnostic
algorithms, and modern treatment strategies. Detection of nystagmus and
establishing the correct etiology are important for the patient's rehabilitation and
prognosis. The diagnostic process is carried out by anamnesis, examination by
assignment, Fresnel or videonystagmography, VHIT, VEMP, audiology and, if
necessary, MRI/CT. Treatment is etiological: in vestibular peripheral diseases,
pharmacotherapy (vestibular suppressors, antiemetics), vestibular rehabilitation
and, if indicated, surgery; in central diseases, it is important to identify and treat
the underlying disease, symptomatic therapy and rehabilitation. The article
presents a clinical-unified algorithm and practical recommendations.

Keywords: Nystagm; vestibular system; middle ear; peripheral
vestibulopathy; central disorders; diagnostics; videonystagmography; vestibular
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HUCTAI'M ITPU 3ABOJIEBAHUSX CPEJJHETO YXA U
BECTUBYJSIPHOM CUCTEMbI: UHTETPATUBHBIN AHAJIN3
IMATOI'EHE3A, KIMHUYECKUX ®EHOTHUIIOB,
JUATHOCTUYECKHUX AJITOPUTMOB U COBPEMEHHbBIX
CTPATEIMH JIEYEHUS
Haosiemuoounos Xycen Hasxxemuoounosuu - accucmenm kagheopwt ogpmanvmonocuu
byxapckoeo ecocyoapcmeennoco meduyunckozo uncmumyma

umenu A6y Anu ubn Cunbl
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AHHOTAIUSA. Hucrarm — 3TO PpUTMHUYHOE, IOBTOPSIOLIEECH,
HEperyJIupyeMoe JBWIKEHHWE TIJa3, 4YacTO BCTpEYarolleecss IMpPU MaTOJIOTHU
CpeIHEero yxa W BecTHOYJSIpHOW cucTeMbl. B 1aHHOW cTaThe TMIPEACTABIICH
WHTETPATUBHBIA aHAJW3 TMATOT€HE3a HHUCTarMa, OCHOBHBIX KIWHUYECKUX
dbenoTunoB (rmepudepudecKux M MEHTPATbHBIX ), TUATHOCTHUECKUX aJTOPUTMOB H
COBPEMEHHBIX CTpaTeTWid JieueHWs. BbIsBICHHME HUCTarMa W YCTAaHOBJICHHE
MPaBUJILHOM 3THOJIOTHU UMEET BAKHOE 3HAYCHUE ISl peaOuIuTalliid U IIPOrHO3a
nanyMeHTa. JIMarHoCTUYECKUM TMPOLIECC MPOBOJUTCA C TNOMOILIBIO aHaMHE3a,
obOcnenoBanus 1o 3amanusM, @Openzens wiau Buaeonuctarmorpadun, BBUT,
BOMII, aynuonoruu u npu Heodbxoaumoctu MPT/KT. Jleuenue HampaBieHO Ha
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ATHOJIOTUIO: TPU  BECTUOYJSAPHBIX  mepudepuuecknx  3a00JIeBaHUSAX -
dapmakoTepanusi  (BECTHOYJSpPHBIE  CYNPECCOPBI,  AHTHUIMETHKH),  TIpH
BECTUOYJIIPHON peaOMINTAIIMN W WHIUKAINHN - XHPYPTHYECKOe BMEIIATEIbCTRO;
MIPH IIEHTPATBHBIX 3a00JIEBAHUSX B OCHOBHOM Ba)KHO BBISIBUTH W JICUUTH OCHOBHOE
3a0oNieBaHMe, CHMIITOMATHYECKYIO0 Tepamuio U peabunutanuio. B crathe
MIPEICTABIICH KIIMHUKO-CIUHBIN aJITOPUTM U TIPAKTUIECKUE PEKOMEHIAITNH.

KiioueBble ciaoBa: Hucrarm; BecTuOyisipHas CHCTEMA; CpPEIHEE YXO;
nepudepudeckas BeCTHOYJIONATHUS; IIEHTPAIbHbIC HApPYIICHHUS, JAHArHOCTHKA,
BUCOHUCTArMorpadusi; BECTUOYIISIpHAS TEPAITHS.

Introduction. Pathologies of the middle ear and diseases of the vestibular
system are among the most common otoneurological problems in clinical practice,
which directly affect a person's balance, spatial orientation, and movement
coordination. Functional disorders of these systems are often manifested by
nystagmus - a rhythmic, involuntary oscillation of the eyeball. Nystagmus is not
only a symptom, but also an important biomarker for assessing the physiological
and pathological state of the vestibular system. The mechanisms of its occurrence
are closely related to changes in the central and peripheral vestibular structures,
inflammatory processes of the middle ear, impaired endolymphatic dynamics, or
dysfunction of neurosensory integration.

The imbalance of the vestibulo-ocular reflex (VOR) is the main axis of
nystagmus pathogenesis, and the asymmetry of afferent vestibular impulses leads
to compensatory activation of the oculomotor centers. Inflammation of the middle
ear (otitis media), endolymphatic hydrops, perilymphatic fistulas, labyrinthitis, as
well as diseases of the central nervous system (focal lesions of the cerebellum,
demyelination of the brainstem, cerebrovascular pathologies) are manifested by
various types of nystagmus. Therefore, the correct interpretation of clinical
phenotypes of nystagmus is an important diagnostic step in the differential
identification of peripheral and central genetic mechanisms.

In modern otoneurology, instrumental analyses for the study of nystagmus,
such as videonystagmography (VNG), video head impulse test (VHIT), caloric
test, vestibular evoked myogenesis responses (VEMP), audiometry, and high-
resolution computed tomography (CT), are combined into an integrative diagnostic
algorithm. This approach allows for a comprehensive assessment of vestibular
function, determining the relationship between structural and functional changes.

Treatment strategies are selected individually based on the etiology of the
pathology, central or peripheral origin, and the clinical type of nystagmus.
Vestibular rehabilitation, pharmacotherapy (betagistin, vestibular suppressors),
etiological treatment of middle ear infections, surgical procedures (endolymphatic
decompression, closure of perilymph fistulas), and therapeutic programs based on
neuroplasticity are used in a complex manner. All this contributes to symptomatic
relief of patients, restoration of balance function, and improvement of quality of
life.

This article analyzes the pathogenesis, clinical phenotypes, modern
diagnostic algorithms, and multidisciplinary treatment strategies of nystagmus in
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diseases of the middle ear and vestibular system based on an integrative approach.
Also, the significance of the latest scientific research and innovative technologies
in clinical practice in the detection and management of nystagmus is widely
covered.

Modern interpretation of pathogenesis. The vestibulo-ocular reflex (VOR) is
the main mechanism of nystagmus pathogenesis, and when its peripheral links -
semicircular canals, otolith receptors, and vestibular nerve - undergo functional
asymmetry, thythmic eye movements are formed. Inflammation, pressure changes,
or increased endolymph in the middle ear cause uneven afferent impulses to the
vestibular nuclei, leading to classic peripheral "jerk" type nystagmus. Among the
central mechanisms, the integrated role of the cerebral cortex, brainstem, cerebellar
flocculo-nodular complex, and vestibular nuclei is emphasized. Their dysfunction
causes forms of vertical, torsion, or dissociated nystagmus. Metabolic stress, toxic
agents, medications (especially aminoglycosides), hypoxic states, and
intrathympanic chemical effects can alter the excitability of vestibular receptors,
causing variable and sometimes transient nystagmus phenotypes.

Variety of clinical phenotypes. Although the clinical division of nystagmus
into peripheral and central types is well known, modern literature interprets its
phenotypic spectrum much more broadly. Peripheral vestibular nystagmus is
usually unidirectional, often subsiding with fixation and intensifying with head
movements. This type may be associated with Meniere's disease, vestibular
neuritis, acute labyrinthitis, barotrauma, perilymphatic fistula, or BPPV. Central
nystagmus is vertical, torsional, or multi-component and does not disappear with
fixation, but in some cases intensifies. Its occurrence is associated with such
pathologies as cerebellar degeneration, stroke of the brainstem, MS, Arnold-Chiari
malformation. Episodic, provocative forms in the clinic - nystagmus arising from
shaking the head, nystagmus induced by hyperventilation, Valsalva-provocative
nystagmus - have diagnostic significance and often manifest as latent vestibular
dysfunction.

Diagnostic algorithms. In current scientific sources, the International
Classification of Vestibular Diseases (ICVD) is considered the main criterion of
the diagnostic process. According to it, clinical examination, head position-driven
tests, fixation-suppression reaction, temporary provocative tests (head-shaking,
hyperventilation, Valsalva) and instrumental diagnostics are used in combination
to assess nystagmus. Modern studies, such as videonystigmography, video head
impulse test, caloric stimulation, VEMP (oVEMP, ¢VEMP), help to more
accurately determine the degree of vestibular asymmetry, the functional state of
otolith organs, and central-peripheral analysis. Imaging methods - especially high-
resolution MRI - play a key role in the rejection of central etiology. The integrative
diagnostic approach is based on the interpretation of nystagmus morphology,
duration, direction, and reaction to visual fixation as a whole.

Modern treatment strategies. In the treatment of nystagmus, an integrative
strategy based on etiology prevails over a one-sided symptomatic approach. In
acute vestibular syndromes, vestibular suppressants and antiemetics are used for
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short-term symptom relief, but it is noted that their prolonged use can slow down
vestibular compensation. In Meniere's disease, intrathympanic gentamicin may
improve vertigo control, but selective, controlled administration is required due to
the risk of hearing loss. Betahistine and some neuromodulators (gabapentin,
baclofen) have been observed to reduce symptoms in some forms of central
nystagmus.

Vestibular rehabilitation therapy (VRT) has been shown in many studies as
the most effective method for accelerating post-peripheral vestibular pathology
compensation, contributing to the reduction of nystagmus intensity through
targeted exercises aimed at re-learning head-movement coordination, postural
stability, and VOR. In central nystagmus, the main treatment is aimed at the
etiological factor - for example, reperfusion protocols in stroke or
immunomodulation measures in demyelination. Among future approaches, Al-
based videonystagm analysis, individualized vestibular rehabilitation protocols,
and non-invasive neuromodulation technologies that enhance oculomotor
neuroplasticity are recognized as particularly promising areas.

Conclusion. Nystagmus, observed in diseases of the middle ear and
vestibular system, is a clinical manifestation of the interaction of complex neuro-
otological mechanisms, the pathogenesis of which is determined by the
combination of peripheral sensory dysfunction, central compensatory responses,
and neuroplastic changes. The diversity of clinical phenotypes - spontaneous,
positional, induced, and visual - contributes to the emergence of forms of
nystagmus, which are directly related to the degree of damage to the vestibular
apparatus, inflammatory processes, pressure dynamics, and disruptions in neural
pathways.

The modern approach to diagnostic algorithms is multi-stage, allowing for
precise determination of etiology by integrating such instrumental studies as
audiometry, vestibulometry, VNG/VHIT, pulse tests, positional tests, CT/MRI of
the temporal bone. In this case, the differentiation of peripheral and central
nystagmus, assessment of the effect of visual fixation, dynamic monitoring, and
analysis of the process of functional compensation play an important role in
making a clinical decision.

Modern treatment strategies require a comprehensive approach to the
pathogenesis of the disease, including anti-inflammatory therapy, blood pressure
normalization procedures, labyrinth stabilizing drugs, vestibular rehabilitation,
exercises to restore visual-proprioseptive integration, and in some cases, surgical
interventions. The integrative treatment model increases the rate of functional
recovery of patients, reduces symptoms, and accelerates central compensation.

Thus, the systematic study of nystagmus and the individualization of
diagnostic and therapeutic measures in associated diseases, the application of a
multidisciplinary approach and the introduction of digital vestibular monitoring
technologies into clinical practice will significantly increase effectiveness and
improve the quality of life of patients.
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