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ABSTRACT

TITLE :ROLE OF VITAMIN D SUPPLEMENTATION INADDITIONTO
BETAHISTINE ASCOMPARED TO BETAHISTINE ALONE IN PATIENTS
OF BENIGN PAROXSYMAL POSITIONAL VERTIGO: A ONE YEAR
RANDOMIZED CONTROLLED STUDY INKLESDr PRABHAKAR KORE

HOSPITAL

BACKGROUND: BPPV is defined as a unilaterally predominating tibesar
impairment of peripheral origin. It is marked byisggles of vertigo. In clinical
practice, it is the most frequently occurring pbepal vestibular disease and ranks the

top most among otolaryngology variety of vertigo

Otoconia are in a dynamic state whose mineratimatind turnover depend on
calcium. Vitamin D is essential for calcium metabwl and may have an impact on
the density and matrix of CaCO3 crystals . The geien of otoconial particles in the
vestibular system and the method by which Ca2+&ePdeposited in bone and teeth
are all directly impacted by vitamin'D On the Ca2+ channel transport system of the
labyrinth, vitamin D receptors can be seen, ang ttegulate the proper calcium
balance. Deficiency of vitamin D leads to cochle@mineralization and cochlear
deafnes€Severe BPPV is prevalent in vitamin D deficientiguats, as this deficiency

is linked to developmental progression or sevesftgeveral skeletal or non-skeletal

conditions?’

OBJECTIVE :To study the effect of Vitamin D supplementatiororsj with

Betahistine as compared to Betahistine aloneegtrment of patients of BPPV.

vii



MATERIALSAND METHODS: This is a Randomised Controlled Trial conducted
in the Department of Otorhinolaryngology and HeadN&ck Surgery at Jawaharlal
Nehru Medical College from January 2021 to DecemP@2l to examine the
effectiveness of vitamin D supplementation in tirga BPPV patients. 50 patients ,
more than 18 years of age with complaints of dez&were evaluated using a
Dizziness questionnaire and Dix Hallpike Test . ©tice diagnosis of BPPV was
confirmed , patients underwent Sr. Vit D level irggt. 25 patients received Vitamin
D 60,000 IU weekly for three months along with Beséine while the other 25

received Betahistine alone and the results ofrdegment were compared.

RESULT: Among the 50 patients ,group A received Vitamin [bng with
Betahistine while Group B received Betahistine alothe mean age was 41.96 +
15.01 years, and group A consisted of 16 femalds9amales (range: 21-60 years).
There were 13 females and 12 males found in grouar their mean age ranged
from min to max at 41.88 + 12.33 year.Patients Wit BPPV were determined to
be 9 (36%) and 16 (64%) in groups A and B, whilesthwith Right BPPV were 16
(64%) and 9 (36%).In group A, 11 (44%) patients Hedetes mellitus, 6 (24%) had
HTN, and 5 (20%) had no co-morbid conditions. Therre conditions in group-B
individuals with diabetes mellitus 5(20%), HTN 5¢2)) migraine 12 (48%), and
3(12%) patients had no comorbidities.Before stgrtinerapy, patients in Group A
had an average of 10 episodes per day (41.67%)e winly 7 episodes per day
(29.17%).After one month of treatment in group Amaximum of 14 patients
(58.33%) had six episodes per day. After 2 and 3thw there were 11 (45.83%)
patients who had 3 episodes, 6 (25%) patients wdt dnly one episode, and 16
(66.67%) patients who had no any episodes at h# maximum number of patients

in group-B who had four episodes per day after atmof treatment was 16(64%), 19
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patients (76%) had only three episode, while 144p6sed 2 episodes after two and
three months and 3(12%) patients who had no arspdes at all after 3 months.In the
present study, vitamin D levels were compared betw&roup-A and Group-B.
Before treatment, group-A had a vitamin D level 18.68, while group-B had a
vitamin D level of 17.48. Whereas, Group-A showeér68 and Group-B showed

18.42 after treatment

CONCLUSION :The occurrence and recurrence of BPPV are botteleded with
low vitamin D levels. A lower probability of BPP\elapse was associated with
lessening vitamin D insufficiency, and this asstiorawas statistically significant.
Following our research, we came to the conclusibat tcomorbidities would
exacerbate BPPV and increase the frequency oftlotdétachment. So even after a
successful repositioning effort, it will increasetlikelihood of recurrence. Therefore,
in addition to repositioning techniques, individsiatho present with BPPV should

also be assessed and treated for any comorbidities.
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INTRODUCTION

BPPV is defined as a unilaterally predominatingtibegar impairment of
peripheral origin. It is marked by episodes of igert In clinical practice, it is the most
frequently occurring peripheral vestibular diseasel ranks the top most among
otolaryngology variety of vertighBPPV is the frequently occurring disease in vertig
patients affecting 2.4% of the general populafi®nevalence of BPPV exceeds with
age from 0.5% at age 18 to 39 years, increasigd® after 60 years of ageln our
randomized controlled study, the patients age paranranged from 18 year to 60
years . The life time cumulative incidence of thsedse hikes upto 10% at age of 80
years: It is more commonly seen in females and most casesdiopathic in nature.
The predilection of BPPV among females is two foligher than malés This
dissimilarity is often because of sex hormones. Taeise of BPPV is mostly
unknown, while some occurrences may be linked tereled recumbent positions,
such as those in dental chairs, salons, or whilemfiorced bed rest, head trauma,
different inner ear disorders (including Menierdisease), migraines, or vitamin D
insufficiency (10ng/ml)® . However ,in our study the patients analyzed were
absolutely normal without any past trauma histony raedical history .This
randomized control study was carried out in genpogulation. Benign paroxysmal
positional vertigo is delineated by transient feermtational vertigo and specific
nystagmus,which results from otoconia displacenfemin urticle and flow in to

semicircular canals This condition arises by head position due geaicinal direction.

The most prevalent type of BPPV is posterior c&R#PV, which makes about
90% of cases. BPPV in the horizontal canal occuasrate of 5-15%. BPPV is caused

by the displacement of microscopic calcium crystiemed otoconia from their
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I ntroduction

natural position on the utricle, an inner ear sgnsogarf. Otoconia are biocrystals in
the utricle and saccule that link mechanical seed® sensory hair cells. This is
necessary for someone to detect linear acceleratidngravity in order to keep their
body in balancéln BPPV, calcium crystals detach and flow freel\fluid-filled inner
ear regions, including the semicircular canal, Wwhiauses head rotation or vertigd.
Thus, aberrant eye movements and vertigo are # mddhe changes in head position
w.r.t gravity. Otoconia are in a dynamic state,vehomineralization and turnover
depend on calcium. Vitamin D is essential for aaitimetabolism and may have an
impact on the density and matrix of CaCO3 crystalhe generation of otoconial
particles in the vestibular system and the methodich Ca2+ & P are deposited in
bone and teeth are all directly impacted by vitabth On the Ca2+ channel transport
system of the labyrinth, vitamin D receptors carseen, and they regulate the proper
calcium balance. Deficiency of vitamin D leads tocldlear demineralization and
cochlear deafne¥¥/itamin D deficiency affects calcium metabolism &ese calcium
ions are crucial for maintaining membrane permégbit The nerve needs ionised
calcium to function effectively, and a lack of itagn prevent the cochlea from
producing action potentials. Otic capsule demingaéibn, spiral ligament, stria
vascularis, and cochlear hair cells degeneratieralircaused by low vit.D and Ca2+
levels!* Aging causes otoconia to degrade and fragment eeswt of increasing
demineralization, which causes balance problemgeéelHines of evidence are
described in the literature as being related todéneelopment of BPPV and defective
calcium metabolism: Calcium carbonate and vitamirsupplementation may help
those with BPPV and subnormal Sr.Vit D levels avhitdher BPPV attacks. BPPV
development has been associated to lower Sr.\V@vBl$. (1) Patients with BPPV had

lower BMD more commonly than healthy controls. @gstrogen is essential for
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sustaining otoconia, and oestrogen shortage seehasten otoconia degeneration and
BPPV development. 3) Low Sr. Vit D levels are sedéth the onset of BPPV, &
calcium carbonate and vit.D supplements might hkegse who currently have the
condition avoid recurrent BPPV attacks. Otoconigstals are made up of a central
core and an outer zone. With a lower amount of C##3-centre is primarily organic
(which is primarily glycoprotein), while the perigty is primarily inorganic
(polymorph of CaCO3), having greater level of Ca2e crystals' inside, exterior
surface, and interconnecting fibrous material drerganised and have varying sizes.
Otoconia crystals are produced by the vestibulgams active calcium metabolism.
Otoconia crystals are joined to hair cells by aedrofibre that is partially encased in a
fibrous matrix. Vitamin D increases calcium absmptfrom the kidney and stomach.
The hormone parathyroid controls the upkeep of dlcaicium. There are similarities
between the biomineralization of bone and otocoSiace the two tissues' protein
composition and matrix architecture are comparahbie. order to achieve
biomineralization in otoconia, an organic matrixsnbe carefully controlled to form
at only certain locations, and mineral crystallitegst deposit in an organised pattern
like to that of bone and teeth. The disruption atcmm and vitamin D metabolism
found in osteoporosis is a major factor in the ddegly of BPPV. The severity of
BPPV and its recurrence were both connected witlimin D insufficiency. In fact,
vitamin D administration may reduce the frequen€yBBPV attacks. Osteoporosis
risk was 1.28 times higher when BPPV was presedditnally, osteoporosis was
linked to 1.34 times the likelihood of BPPV. Adetpdevel of vitamin D is
maintained through its cutaneous photosynthesis aatl ingestion.*® Vitamin D
deficiency or insufficiency is prevalent in neadye billion people worldwide. Severe

BPPV is prevalent in vitamin D deficient patients this deficiency is linked to
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developmental progression or severity of severalesil or non-skeletal conditions.
Persistent recurrent attacks of vertigo particulaml elderly leads to impaired daily
activities, decrease muscle strength, postural lmmoa and fall due to dizziness. This
may affect quality of life. Vitamin D reduces thskr of fracture in elderly due to fall
because of vertigo and dizziness; the Due to pkotbesis and vitamin D
bioavailability, there is a possibility of reducedt.D status, and many other
components can affect this risk Changes in exposure to sun due to variation in
latitude, time of the day, exposure to solar radimtseason, weather, air pollution,
clothing, use of sunscreen, and skin colour, as$ agelariations due to age, obesity,
and the incidence of certain chronic conditions, @mnong these factors. According to
a study, maintaining the right level of vitamin [2lped older people with BPPV
experience a 78% decrease in falls. Betahistitieeisnost common anti—vertigo drug
prescribed since 40years. It is a structural anaagf histamine®® A modest agonist
of H1 receptor and an antagonist of H3 receptortaeetwo ways that betahistine
works. Betahistine increases microcirculation ine thnner ear by creating
vasodilatior?’ It is likely the only non-sedative anti-vertigo dieation without any
anticholinergic and anti-dopaminergic effects, egllg symptoms via sedating the
vestibular labyrinth. The vestibular suppressantthie one that prevents CNS

depression. N-Methyl-2-(2-pyridyl) ethylaminohydhbaride is betahistine.

It directly affects the vestibular complex's neworBetahistine mostly
undergoes hepatic transformation into pyridylacetitd, which is eliminated in the
urine, amino ethylpyridine, and hydroxyethylpyridinThis drug is mainly used in
surgery resistant cases.Use of 48mg\day of betadisor 3 months is the most
effective for peripheral vertigo. Despite the reegvof BPPV with betahistine leads to

remissionin days and weeks, recurrence may dewelbf% of patients. Therefore, in
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these situations, treating the underlying vitamidddicit can avoid recurrence. Due to
pharmacokinetic interactions, vitamin D can inceeti®e efficacy and side effect rate
of betahistine. Sunshine vitamin has a wider spettof drug-related effects.As
vitamin D maintains the drug concentration. Althbuiipe outcomes of vitamin D

supplementation with betahistine and effect of lnstane alone has not be published
or studied till date, so this is our first study wmiterrelationship of vitamin D

supplementation along with betahistine drug in gainpopulation. Hence, in this
study we will be assessing the effect of Vitaminaldng with betahistine and

betahistine alone in patients of BPPV.
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Objectives

AIMSAND OBJECTIVES

To study the effect of Vitamin D supplementation along with Betahistine as

compared to Betahistine alone in treatment of patients of BPPV.
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Review Of Literature

REVIEW OF LITERATURE

BPPV is defined as spontaneous occurrence of eeatiging from vestibular
dysfunction of peripheral origin and unilateral gweninance! Clinically, BPPV,
which tops list in otolaryngology-related peripHevastibular diseases, is the most

prevalent??

If actual motion is not present , it is describedam illusory impression of

movement in oneself or one's surroundings.

BPPV is a type of giddiness brought on by shiftstie head's posture in
relation to gravity. A condition known as BPPV isianer ear illness characterized by

recurrent bouts of positional vertigo.

The labels "benign" and "paroxysmal" have traddibnbeen used to describe

the various types of positional vertigo.

BPPV is a balance disorder related to crystalsa€@3 and is the disease of
otolith organs. It is induced due to the degenemnatif otoconia which sprains into the

semicircular canal, which sensitize them to gratity

About 50% of patients express their dissatisfactioith the subjective
imbalance between BPPV's classic episodes. Thaleree of BPPV is 2.4% over a
lifetime and 1.6% over a single year. PrevalerfcBRPV increases with advancing
age. It is commonly observed in geriatric patiextisve 60 years of age. It is prevalent

more in female in comparison to male i.e. 2 :lor&fi
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85% of cases with BPPV are idiopathic in origindahe precise reason is
unknown. More likely causes of BPPV include injuoyhead (6%—18%), conditions
of the inner ear such as infection, inflammation,desturbances in circulation of
otolithic organs (3%-9%), Meniere's disease, vakiib neuritis, ear surgeries,

migraine , and prolonged bed r&st

There are two topographical variations of BPPV alsse
1. The Post. SCC BPPV (PSC -BPPV).
2. The horizontal SCC BPPV (HSC-BPPV).

PSC-BPPV is more prevalent than HSC-BPPV and mapd&bu 95 percent of

BPPV 26

Thalmann et al reported that deterioration in tlhsteity and adhesivity of the
subunits in the macula matrix, where otoconia aated are responsible for the
BPPV?'BPPV has high frequency of intermittence. Migraiaetoimmune disorders,
hyperlipidemia, vascular disorders hypertension aliabetes mellitus are been
considered as facilitating factors for recurreriseges of vertigo. The risk factors for

recurrent BPPV are increased antithyroid autoadtésmand decreased vitamin® .

About 90% of Indians are considered to be in tié¢SWFFICIENCY AND
DEFICIENCY" level range. Vitamin D is important management of the low BMD
in osteoporosis which is prime concern in geriapatients due to imbalance in
position and falls due to disequilibrium, becaudethlis reason there is strong
association of vitamin D in BPPX¥. The main goal of our study is to increase the

therapeutic value of the drug betahistine and imprthe standard of care and
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outcomes for BPPV by developing more precise afectfe treatment modalities,

correcting vitamin D deficiency, reducing irrationese of vest. Suppressants.
HISTORICAL BACKGROUND

BPPV has a long history and it was first describgdAdler in 1879 and was
further elaborated by Barany (1921). The term BR#AS formulated by 2 British

otologists Margaret Dix and Charles Hallpike irb29

Positionally generated vertigo was initially debed in the medical literature
by Adler, and later by Barany, who clung to theottyethat it was caused by an issue
with the otolith organs. Barany noted the presasfc@ppearance of a strong rotatory
nystagmus to the right with a vertical componemnwanuls, which when looking to the
right was purely rotatory, and when looking to tef was purely vertical" in a 27-

year-old woman who felt dizzy after turning her tiside to side while lying dowif.

In 1952 at Queen Square Hospital, Margaret Dix {39981) and Charles
Hallpike (1900-1979) used 100 patients to createliagnostic and provoking
positioning examination for "positional nystagmu$ the benign sort." "The
complaints of patient are characteristically ofzthess on lying down or turning over
in bed, or lying down below car or in throwing thead backward to paint a ceiling,"
the letter that they provided as supporting docuatem stated. As part of the
diagnostic procedure, the subject is made to si eafa ,their head tilted to one side ,
eyes fixed on examiner's forehead.Examiner pusteepdtient back in critical position
[30 degree below couch level and between his hamuldjng the patient's forehead
firmly in place]® The resultant reaction necessitates a thorouglhameion. The

superior pole of eye was pounding directed towgrdsind when Barany first noticed
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a torsional nystagmus, and it "fatigued" duringssduent testing. A reaction delay of
around 5 seconds, a nystagmus crescendo and d@ aystagmus reversal as the
patient sits up were also noted. They evaluatetiohehls on a device that avoided
neck rotation to rule out the idea that the respoosuld be caused by vascular
blockage. The identical reaction took place. Int@n, Hallpike was a leader in the
field of temporal bone histology. The otolithic mierane was absent from the utricle's
macula. In their conclusion, they stated that therall picture was one of persistent
tissue changes brought on by either trauma or tiofecThe author concluded that the
lesion coincides with the side of the nystagmudipii@ strengthened the case about
this theory by removing symptoms in two individualish a chemical labyrinthectomy
of an acoustically dead ear and in one patient aitleighth nerve slice. According to
Barany, Dix, and Hallpike, the utricular macula dition was discovered to be the

primary source of benign positional nystagmus.

Although the inner ear's bony and some membrandusctgres were
physically well documented, their functions remainenknown till 19th century.
Semicircular canals were thought to be respondildebone conduction of sound
transmission & to perceive sound directions, wthike cochlea was thought to mediate
the type & pitch of sound, saccule& utricle for dmess perception, and cochlea itself

to perceive loudness.

At Harvard University in Boston, Harold Schukne¢h®17-1996) made the
hypothesis - BPPV "could be caused by detacheduldri otoconia, operating upon
the cupula of the posterior semicircular canal.isThypothesis was made in 1962.
Since there were no conclusive human pathologmadstigations at the time, the idea

appeared plausible from a strictly theoretical dpmint>*in patients with BPPV
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symptoms in 1969, Schuknecht verified discoveriagdphilic staining masses linked
to the posterior canal cupula. He diagnosed thidition as cupulolithiasis (heavy
cupula) and surmised that the masses were detachahdular otoliths that had been
prepared by decalcification. Gacek's study on fatients, in whom the selective
excision of the posterior ampullary nerve elimimatBPPV symptoms, provided
support for thi$*3>3For almost thirty years, cupulothiasis predominaledpite the

fact that it was unable to account for the nystagimraried and frequently extended

latency and fatiguability’’

BPPV (85% posterior canal) - is most common causgedigo in adults.
Estimates show that 2.4% of people experienceast lene episode throughout their
lifetime 3®BBPV was discovered in 9% of senior inhabitants édcility. *°. The fifth
to seventh decades are when it typically manifdsts. the most frequent reason for
dizziness following a head injur§® ** A vestibular neuritis episode and a period of

bed rest are frequent causgs>
ANATOMY:

THE INNER EAR -The 3 parts of the ear are outer,middle and inaeidrmer ear-

part of ear-close to the body, contains the vekidmochlear organs. It accomplishes

two main goals:

This can send data to the auditory system in th&nbby converting

mechanical signals from the middle ear into eleatrsignals.

Page 11



Review Of Literature

ANATOMICAL POSITION AND STRUCTURE

Inner ear is a part of petrous part of temporalebdhis situated between the
IAM, which is medially located, and the middle eatich is laterally located. The

membranous labyrinth & bony labyrinth are 2 mairtpaf inner ear.

Bony labyrinth: There are numerous bony cavities in petrous teabipbone .
Cochlea, vestibule, and 3 SCCs make up its streict@erilymph is a fluid that is

present inside all of these structures, which atermally lined with periosteum.

Membranous labyrinth — The bone labyrinth is enclosed by the membréleeif
labyrinth. The cochlear duct, semicircular ductBijcle, and saccule make up this

structure. Endolymph is a liquid that fills the m@anous labyrinth.

There are two membrane-covered channels leading fitee inner ear to
middle ear. While middle part is situated betweennd window and scala tympani,
vestibule & oval window are where the middle easituated (part of the cochlear

duct).
Vestibule

The centrepiece of the bony labyrinth is the en&tywlt communicates
anteriorly to cochlea and posteriorly to SCCs ,ezed from middle part by oval

window.

Vestibule contains saccule& utricle, 2 parts ofnaibranous part.
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Cochlea

Cochlear duct, which is a component of the auditgortion of the
membranous labyrinth, is housed within the cochldaforms a cone-shaped
structure that points anterolaterally as it spirateund the modiolus, the middle
section of the bone. Cochlear part of vestibulotemhnerve gives it's branches at

base of modiolus .

A bone ledge called the spiral lamina, which exgefrdm the modiolus and
connects to the cochlear duct, holds it in placgo Pperilymph-filed chambers are

created above and below the cochlear duct:

Scala vestibuli The location of it is above cochlear duct. lintoues into vestibule.

Semi-circular Canals

There are anterior, lateral, and posterior senautar canals. They house the
semi-circular ducts, which are in charge of mamiteg equilibrium (along with the

utricle and saccule).

In a superoposterior position to the vestibule, ¢haals are positioned at an

angle to one another. They have an ampulla, orlisgeat one end.

Cochlear Duct

Within cochlea's bony framework is where the coahléuct is situated. The
spiral lamina keeps it in place. The duct's presemsults in making of the scala
vestibuli and scala tympani, two canals that ruavaband below the duct. It can be

described as triangular in shape:
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Lateral wall — called spiral ligament-thickened periosteum

Roof —.formed by Reissner's membrane- separates tttdeew duct from the scala

vestibuli.

Floor — formed by basilar membrane-separates cochleadr&scala tympani.Organ

of Corti present here .

Saccule and Utricle

The vestibule contains two membrane sacs calledabeule and utricle. They
are balancing organs that are able to recognis@ wieehead moves or accelerates in

the vertical and horizontal planes, respectively.

The three semicircular ducts enter the utricle,ciwhis the bigger of the two.

The cochlear duct enters the globular-shaped saccul

The utricle and saccule release endolymph intetianlymphatic channel. To
reach the back of the petrous portion of tempdwahe, the duct goes via the
vestibular agueduct. Here,duct widens into a sat #tiows for the secretion and

absorption of endolymph.

Semi-circular Ducts

The semicircular canals contain the semicirculactsluwhich are oriented
similarly. The endolymph flow within the ducts akespeed and/or direction in
response to head movement. Sensory receptors igetihéircular canals' ampullae

notice this change and communicate with the brawrder to process balance.
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Figurel- Semicircular canal

Function: The inner ear gathers, organises, and transmitsose data pertaining to

hearing through cochlea & balance through the baktr system. It is in charge of
mechanoelectrical transduction, which is the tratimh of movements—started by
sound waves in the cochlea or by changes in thetitot of the head in space—into
electrical signals that can then be transmittetthéobrain via the auditory or vestibular
nerves. It is formed by the series of bony chanttes$ enclose interconnected fluid-
filled tubes (the membranous labyrinth), the inwealls of which are lined by

epithelial tissues. The bony channels are filleth ywerilymph, which surrounds the
membranous canals. Perilymph is essentially a #&ypextracellular fluid which is

similar, but not identical, to cerebrospinal fl(ldSF) or serum; it has a higher Na+

and lower K+ concentration. The perilymphatic comip&nt joins the arachnoid
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space of the brain via the cochlear aqueduct s tisepotential continuity between
cochlear perilymph and CSF, although the exact amitipns of the two fluids are
different from each other and also from serum,dating that perilymph is produced
or at least significantly modified locally in thaner ear and is not derived directly
from CSF (or serum). The fluid in the membranousats- endolymph . It is higher in
K+ (~140mM) and lower in Na+ (~1mM). Electric potiah of endolymph is +80mV,
the endocochlear potential (EP), but although thapartments are interconnected a
similar electrical potential is not observed in trestibular system. The connections
between the epithelial cells that enclose the gmajphatic regions mark the boundary
between perilymph and endolymph. The preservatibnhis permeability barrier,

which is formed by these junctions, is crucialtfog inner ear's proper operation.

THE VESTIBULAR SYSTEM:

In general, the vestibular system is comprisedvof parts: utricle and 3 SCCs
that arise and end in utricle and run in orthogopkanes - horizontal (lateral),
posterior, and superior - are anatomically distiobbbtmbers from the saccule.The
BPPV of the posterior semicircular canal constitapproximately 85 % -95% of

BPPVH

OTOCONIAL MEMBRANES AND CUPULA:

The utricular and saccular maculae are each odeftsi an ‘otoconial
membrane’ which consists of a large number of at@o(Greek: ‘ear dust),
crystalline particles composed of calcium carbosategounding a proteinaceous core
that sit on a honeycomb-like perforated sheet of mollagenous fibrillar extracellular

matrix. This matrix is composed of proteins onlgrsén inner ear including otogelin,
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o & P tectorins and ceacam 18 In fish, rather than numerous small particlestetie

a single, large calcium carbonate particle, ttwitbt (Greek: ‘ear stone’), hence the
term ‘otolithic organs’ is sometimes used (incoti9cto describe the saccule and
utricle of mammals. Hair bundles of the utriculardasaccular hair cells appear to
align with the perforations in the sheet of exttadar matrix with the longest
stereocilia, possibly in contact with the edgelw hole. Maculae detect translational
motion of the head in the horizontal and vertidahps. With a linear motion,because
of its mass, movement of otoconia lags in relatmnmovement of the epithelium
itself, which follows the head movement without amertia. As a result, the
stereocilia are deflected and hair cells stimulawdh a head tilt, the force of gravity
acts on the otoconial membrane to produce a relafigplacement between the
membrane and the tilting surface of the epithelthat deflects the stereocilia. In the
semicircular canals, the extracellular structurertying a crista, known as the cupula,
is a dense fibrous mass with no otoconia that elstea the roof of the ampulla . The
principal proteinaceous component is otogelin. Tdmgest stereocilia of hair cells of
the cristae appear to contact the underside ottipela. The cristae detect rotational
acceleration of the head. When the head rotategement of endolymph through the
semicircular canals lags behind that of the cregtethelium because of the fluid's

inertia.

The consequent differential movement displaces ¢heula, leading to

deflection of the stereocilia.
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Figure2- Otoconial membranes and cupula
THE COCHLEA

Three parallel canals, or scalae (Latin for "ladgrmake up the cochlea.
These canals wrap in a spiral around modiolus. h@ac artery and cochlear vein, as
well as the axons of auditory nerves’ central @ctpns that feed the sensory epithelia
with blood, run along length of modiolus. Cochiieahumans has 2.5 turns. The
number of turns varies throughout the various mahamapecies, although as of yet,
it is unknown whether this has any particular fior@l importance. The membranous
labyrinth's central canal, known as the scala maslitned with epithelia and is filled
with endolymph.The scala media is about triangifaform and is surrounded by
three "walls" in cross sections of the cochleaoFloBasilar memb & OAC. The stria
vascularis, the principal ion-transporting epithali runs along the lateral side, and

Reissner's membrane creates the scala media's'"roof

Page 18



Review Of Literature

Scala vestibuli is located above Reissner's memgbeand scala tympani are
located below the basilar membrane. The perilynifghthese two scalae. In the scala
vestibuli, Reissner's is partition b/w endo & pgripbh .The intercellular gaps (spiral

ligament) are freely permeable to perilymph fronthbecalae.

From spiral's base to its peak, the three scateght and width all gradually
decline. The scala tympani finishes at the rounddew at the basal end, a flexible
membrane made of 2 epithelial sheets with connedissue in middle - contains
arteries &veins and collagen. In middle ear, theesior portion of the inner
epithelium is covered in perilymph while the outere is open to air. The vestibular
system's vestibule and perilymphatic compartmemst @ntinuous with the scala
vestibuli at its basal end. Oval window that opemser the vestibule is covered in a
membrane and contains the stapes footplate. A kgarfills the space between the
stapes footplate's border and the oval window's etdigere is a small gap called the
helicotrema through which the S.vestibuli & S.tympare joined at the apical part of
cochlea. The epithelial tissue that closes theaseeddia was partially formed by the

extension of Reissner's membrane.
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Figure3- The Cochlea

PHYSIOLOGY:

THE VESTIBULAR SYSTEM'S ROLE: The vestibular system's primary job:

create info for the CNS, serving 4 purposes:

1. To guarantee eye stabilization

2. To allow for balanced movement and posture.

3. To give the body an overall direction with respecgravity.

4. To refocus the body after autonomic functions hasen adjusted.

The optical, vestibular, and proprioceptive systeas well as other signals

like hearing, even if they are of lesser importardleprovide information to the brain.
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The unique outcomes that result from the brain'se qarocessing of all of this

information are as follows:

» The vestibulo-ocular reflex (VOR) for gaze stabkilit

» The vestibulospinal reflex (VSR) and vestibuloaolteflex (VCR) maintain

the body in an upright position and stabilize thmk and head in space.

* Adjustments to autonomic function follow change®dady orientation.

Since the Vestibular system is proven that it affecircadian rhythm and
related to cognitive performance, this list of auntes is by no means limited to these

four tasks.

It is evident that balance cannot rely just on gydsvhen walking in the dark
and must instead rely on somatosensory & vestitadases. All systems are required

for daily operations to run smoothly, and therknsted system redundancy.

Motion decomposition & orientation in head:

Each movement in space is examined using 3 tramsat& 3 rotational
degrees of freedom (yaw, pitch, and roll) (lefthtigup— down, fore—aft). Anatomy of
motion sensors in the peripheral vestibular systérthe inner ear reflects these 6
degrees of freedom. Maculae detect primarily tidtish, whereas SCCs assess
predominantly rotations. At first , one can assuime left & right canal as parallel
systems, i.e. right anterior (RA) is parallell&ft posterior (LP) and both lie in

RALP plane.
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The LARP plane is made up of LA and RP canal. Addélly both horizontal
canals are parallel in lateral plane. The uprigkdadis horizontal axis and horizontal
SCC are around 30° angle to each other w.r.t tahgitane of skull, vertical canal

angle is roughly 45°.

Movement detection:

The vestibular system uses fundamental physicatiples to sense movement
or orientation. According to Newton's first law, 8mng objects will continue to move
until acted upon by a force." The direction or speéthe object may alter as a result

of this force. According to the second law, an F{#&) = m(mass) * a(acceleration).

Head and body are constantly moving throughoutydiéd (the head and body
are even somewhat shaken during each pulse), & thhesements are influenced by
force or acceleration. The vestibular organ detdwse movements thanks to a strict
connection of the sensory epithelium to the bongctire. As a result, a system filled
with fluid is fastened to the skull, and inertiamrées cause the fluid to move. Any
movement of the head causes the fluid to travelenstowly & this displacement
serves as signal for movement detection.Canal sys¢e constructed so that the
deflection of the hair cells is proportionate te thead velocity in order to reduce the

movement of these cells caused by the acceleratianpropel the head movements.

OTOLITH ORGANS:

Starting a motion in a straight line causes thditbto organs to sense linear
acceleration and gravity.Sense of motion and caten to gravity are worse in
humans and animals whose otolith organs are injarddcking. A group of hair cells

and a pile of stones are connected. In relatiothéohairs, the stones accelerate and
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apply a shearing force to the hairs. The vestibo&re branches carry this force to
the brain after being picked up by the hair cdlsth the saccule& the utricle get input
from nerve's superior and inferior divisions, msp/ely.Depending on their
orientation, the otolithic organs detect motion.eThtricle in the head is mostly
horizontal and primarily detects accelerationseadis axial/horizontal plane. Saccule
in the head is primarily vertical, or parasagitttlsenses accelerations in the sagittal
plane. However, the saccule function has a dowmifiarithg "blind spot” (Dimiccoli,
M., et al., 2013). Numerous reflexes rely on thetiomoperception provided by the
otoliths respectively. The structure of the utrieled saccule is significantly more

complex, with several types of hair cells.

Otolith-Ocular reflexes

I-nystagmus (linear nystagmus)
Off-vertical axis nystagmus and ocular counter-roll
» Reflexes in the otolith body
Reflex of Righting
* The Otolith-canal interactions

"Dumping" the VOR

o Tilt-dependent modulation of the canal time cans{e.g. Hain and Buettner,

1990).

It may be challenging to stabilise the eyes andbtiy if the otoliths or their
core connections are damaged (Lempert et al, 19%dditionally, it appears that
intra-vestibular conflict, which is indicated byotithic sensors that indicate the head

is rotating more slowly than the canals, could be tause of certain motion
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intolerance.The otoconia deteriorate with age, beag hollowed down, fragmented,
and rough. Demineralization is primary pathway @materioration. Walther and
Westhoven stated saccule volume ratio as 100Hle the utricular otoconia had a
ratio of 100:42. This explains the increasing dexin VEMP amplitude with age and

is a result of natural ageing.

BPPV is assumed to be due to debris, likely otapnihat has accumulated
inside a portion of inner ear. BPPV is seen in &igtate in older age possibly as a

result of otoconia degeneration.

Figure4 - Otolith organs

SEMICIRCULAR CANALS:

The primary signal for the head's movement senisitige moving endolymph

in the SCCs.Transient rotations predominate in mhtmovements, such as head
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movements back and forth (such as nodding) or wglkind sprinting. These

movements are catered for by the SCC system.

The sensory epithelium is activated by head acagbers, but the signal that is
sent to the brain is proportionate to head velo&ifrile head velocity is restricted to
several hundred degrees per second, head acamsratan reach up to several
thousand degrees per second square. Sustainedtya®ao longer detected nor
perceived after approximately 30 seconds.3 forcesrmendolymph & cupula in canal

as it is rotated about an axis:
* Inertial force, proportional to the mass of the@yhph and cupula.

» Elastic restoring force of the cupula that possitime cupula back to the centre

position after stimulation

» Fluid's resistance to sliding past the tube's imatewall due to viscous forces.
This viscous force is influenced by how quickly gredolymph moves relative

to the wall.

A variety of responses are triggered by any stisulinead angular
acceleration), which determines how the SCC behamdss known as the pendulum

model.
BENIGN PAROXYSMAL POSITIONAL VERTIGO:

It is a vestibular labyrinth condition characted4sy one or more episodes of a
transient, persistent, and intense spinning feddinogight on by adjustments to posture
and head positioff Most frequent cause of peripheral vertigo anddently impacts

roughly one-third of persons with balance issli&ompared to adults, children have
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a decreased prevalence of BPBA?*Youngsters experience BPPV at a lower rate than
adults do because otoconia separation is causkx®ygommon conditions in children

(hypertension, metabolic disorders, atherosclexdsis

The otoconia debris that enters SCCs (canalolig)ias sticks to cupula
(cupulolithiasis), altering the SCC' sensitivity tgravity, is one of the
pathophysiological reasons of BPPV that is well emstbod. Old age, head injury,
vestibular neuritis, Meniere's illness, migraines; surgery, and extended bed rest are

a few of the established risk factors for BPPV.
PATHOPHYSIOLOGY:

The two dominant ideas surrounding the pathogene$isBPPV are
canalithiasis and cupulolithiasis.Otoconia stic&sctipula itself in cupulolithiasis .
System becomes sensitive to gravitational forca eesult of this cupular loading, and
changes in cupular deflection that follow resultalbnormal perceptions of motion.
According to certain views, this mechanism may @spnt the more chronic type of

BPPV>3

In their in vivo study, Parnes and McClure were finst to show that the
canalithiasis model mentions free-floating parscleithin the canal lumen as the
primary component>One can see the free-floating particles. Gravitycds the
particles into the endolymph canal, producing angér-like action that causes
ipsidirectional cupular displacement, which resuftsan abnormal signal. The most
frequent subtype, according to a clinicopatholdgiceestigation, is canalithiasrs: It
has been widely speculated that the canaliths nsdple for the development of

illness may be caused by displaced portions obtbkthic membrane.
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Figure5- Pathophysiology of BPPV

Canalolithiasis may be converted to cupulolithiagisen otoconial debris

floating in the canal attach to the cupula.

SYMPTOMS AND NATURAL COURSE OF THE DISEASE:

Post.SCC is the most prevalent site of BPPV ons&GC). Anterior SCC (a-
SCCQC) is very seldom damaged while the horizontaL@ESCC) is involved much less
commonly.Size of the common crus of post. & supCSIEs placement underneath the
utricle when supine, and its dependent postureendoth erect and supine are thought
to be the morphological correlates of the tendeiacyparticle accumulation in the

posterior canal.
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Particles can become trapped in the posterior cangl debris that may have
entered the superior canal is more likely to fatk into the utricle. In the upright
position, the horizontal canal’s opening into thecle is undermost, thus facilitating
particle migration out of the canal, while the @oiir canal’s opening is uppermost.
Therefore, the horizontal canal can be easily elkdnry natural head movements but
the posterior canal is a trap for any particleg tleve entered it. Similarly, particles
may leave the horizontal canal just by the actibrihe person rolling over in bed
whereas particles in the posterior canal will obéyshifted backwards and forwards.
This may explain the infrequent presentation of RP®. During manoeuvres , p-
BPPV can be converted to either a-BPPV or h- BP#Y-BPPV and a-BPPV to p-
BPPV. Similarly, bilateral apogeotropic h-BPPV mapontaneously convert to
bilateral geotropic and is attributed to debrisated in anterior part of SCC sticking
to cupula dislodging & shifting to the post. paftcanal. Plugging of the horizontal
canal presenting with persistent spontaneous nystagvertigo and oscillopsia has
also been described .Vertigo lasting a few secomdtyy or without nausea, and
imbalance when rolling over in bed, sitting up frantaying position, or lying down,
as well as when extending or contracting the nackthe distinguishing features of p-
BPPV. These symptoms can present in clusters wetleral attacks per day. In
between attacks or shortly after successful treattnpatients are either symptom-free
or experience a sensation of imbalance. This sensat imbalance can be described
as ‘walking on pillows’ and may be attributed t@ thnderlying damage of the otolith
organs. However, some patients may report atygigalptoms, and it is worthwhile

conducting the positional tests in all patientsspraging with episodic vertigo.
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DIAGNOSIS:

Nystagmus and nausea, which are typically broughby certain positional

tests, are used to make the diagnosis of BPPV.

Understanding the characteristic eye movementsiguhiese tests will help in

making the diagnosis. Ewald has described theviatig vestibular eye movements :

The direction of eye movement is in the plane ef ¢tanal or canals that are

stimulated.

In the horizontal canal, endolymph flow towards #rapulla (ampullopetal)
results in an excitatory and stronger response floanaway from the ampulla
(ampullofugal), which is inhibitory. The opp. holdsie for vertical SCC.
When doing Dix-Hallpike test, for instance, thesfawior canal and anterior
canal pairs are activated. In order to line thetic@r canals with the sagittal
plane, the patient is seated with their feet upthed head tilted 45 degrees in
the direction of the side being checked. The heachimediately positioned 45
degrees to the side being evaluated while beingktyuiowered down over the

end of the couch to rest there.

LARP and RALP canals are stimulated during rigit-Ballpike and the left

Dix-Hallpike. The right posterior canal experiencspullofugal (excitatory) flow

during the right Dix-Hallpike, while the left anter has ampullopetal (inhibitory)

flow. Normally this balances out and there is nstagmus. However, if there were

particles in the posterior canal, the ampullofugates would be greater, resulting in a

net excitatory effect and eye movement consisteatit the plane of the canal. The

slow-phase eye movements when excitatory would dwards the right ear or
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downwards and inwards via superior obligue mustth®same side & inferior rectus
muscle of opp side.Fast phase would be upwardsatweards or upbeating geotropic-
torsional nystagmus. This is best seen by closealiching the scleral vessels. The
nystagmus typically reverses when sitting up. Autalithiasis type BPPV can also
rarely occur and is characterized by nystagmus dbetirs without latency and does

not fatigue.

An option that has been demonstrated to have owsa@omparable to those of
the Dix-Hallpike test is the side-lying test. Thertical canals are in the frontal plane,
as opposed to the Dix-Hallpike, where the headtated 45 degrees away from the
side being tested. The patient is quickly movedtsupine-lying position with the
neck hyperextended 20 degrees. The typical torkiogstagmus is seen beating

towards the lowermost ear.

Similarly, the anterior canal during a right Dixhteke or side-lying tests will
be inhibited, i.e. flow will be ampullopetal. If gecles are present, they will cause an
inhibitory effect which will predominate causingethopposite nystagmus to the
posterior canal — beating downwards and intorsion#éhe ipsilateral eye.The straight
head-hanging method, in which the head is exterme#twards to a head-hanging
posture of the end of the bed from seated to sugias also been proven to be
beneficial for diagnosing a-BPPV.. Horizontal caB&PV is assessed using the roll
test. The head is flexed 30 degrees, bringing tredntal canal into the axial plane,
and is then briskly rolled to one side. The samefeated to the opposite side. In the
majority of cases the nystagmus will be horizoatadl geotropic and towards the ear
being tested. When turned to the opposite sidengtseagmus will reverse and beat

towards the undermost ear again. When a canalnmilsted with an ampullopetal
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force, the nystagmic response is greater (Ewaldsorsd law), therefore the ear
containing the loose particles would generally enéswith the brisker nystagmus
hence helping to make the diagnosis. An apogeatmystagmus is also described and
is thought to be related to cupulolithiasis. Irsthituation, when the head is turned to
the affected side, the force is ampullofugal hetlee nystagmus will beat away
(apogeotropic) from the affected ear. Frenzel gis€sin be used to better observe the
nystagmus or it can be recorded with electro- deweioculography. As BPPV can
sometimes coexist with other vestibular disorderd the history can sometimes be
atypical, many would perform a Dix— Hallpike rowly as part of a vestibular

assessment.
DIFFERENTIAL DIAGNOSIS:

There are several potential differential diagnofesbenign paroxysmal positional
vertigo, including:
« Méniére diseasé
» Vascular loop dysfunction; labyrinthitis or vestiéu neuronitis with alcohol
consumption; concussion of the inner ear and otdiocshypotension.
* Nodular lesion caused by diseases such ischemiaxigation, multiple
sclerosis, Arnold-Chiari malformation, stroke, andltiple sclerosi¥.
» Acoustic neuroma and meningioma

» Vertebral artery blockage
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Figure 6 - Differential diagnosis

Cause Type of dizziness Clinical characteristics Treatment
BPPV Vertigo, lasting Episodic vertigo on lying down or looking up, ~ Canalith repositioning manosuvre

seconds without hearing loss

Positive Dix-Hallpike test

Meniere's disease Vertigo, minutes to Episodic vertigo associated with hearing loss,  Vestibular sedative, low-salt diet, diuretics,

hours tinnitus, or aural fullness vasodilator, intratympanic gentamicin, surgery
Vestibular neuritis Vertigo, hours to days ~ Vertigo without hearing loss Vestibular sedative in acute phase, vestibular

Hyperventilation

Orthostatic hypotension

Lightheadedness

Pre-syncope

Cardiovascular Pre-syncope
Vestibular migraine Vertigo
Peripheral neuropathy  Disequilibrium
Labyrinthtis Vertigo
Perilymph fistula Vertigo
Cerebrovascular Vertigo
disorder

Disequiliorium of ageing

Disequilibrium

Associated with perioral or limb numbness;
reproduce on hyperventiation

SBP decrease 20 mm Hg, DBP decrease
>10 mmHg, or pulse increase of 30 bpm

Exertional chest pain, palpitation

Episodic vertigo with migrainous aura or
headache

Decreased extremities sensation
With hearing loss and ear discharge

Episodic vertigo with hearing loss, fistula sign
positive

rehabilitation

Rebreathing into paper bag, treat underlying
psychiatric problem

Review medication; fludrocortisone, midodrine
insevere cases

Need cardiovascular assessment

Migraine prophylaxis

Treatment of underlying cause
Treat infection, vestibular sedative

Surgical repair, bed rest

Persistent vertigo with other neurological signs Need neurclogical assessment

Multi-sensory deficits

Walking aid, vestibular rehabilitation

Fugure 7 — Causes, types, characteristics and treméent

Page 32



Review Of Literature

MANAGEMENT:
Aims of management:
= Increase or modify the blood flow to the inner ear.
= Improve circulation of endolymph
= Treat underlying cause if any
Drugs used :
= Vasodilators — Eg: Betahistine HCI
= Labyrinthine suppressants— Eg: Cinnerizine
= Diuretics— Eg: Acetazolamide
= Anti-anxiety agents Eg: Diazepam
= Anti-depressants Eg: Amitriptiline
= Corticosteroids — Eg: Methyl- prednisolone

= Anti-bacterial drugs — Eg: Amoxicilline-clavulinacid

Betahistine :

Mechanism of action :

Acts specifically on the precappilary sphinctecrgmasing blood flow through
inner ear by 50% Increases blood flow through thecular system of inner ear -

generates of collateral blood circulation.

Decreases lymphatic or inner ear pressure , acauyia secretion or

absorption of the endolymph.

Removes endolymphatic hydrops of inner ear - impsathe permeability of

the vascular walls of small blood vessels

)
] ayc I



Review Of Literature

Vitamin D in BPPV:

The migration of calcium carbonate crystals (otaagpfrom the utricle into the
semicircular canals is one of the established ideashe aetiology of BPPV (most
commonly the posterior canal). Vitamin D is essdnfor calcium metabolism and
may have an impact on the density and matrix otCigal carbonate crystals
(otoconia). Otoconia crystals mostly consist okatral core and an outer zone. With a
lower amount of Ca2+, the centre is primarily oingarfwhich is primarily
glycoprotein), while the periphery zone is primgaiihorganic (which is primarily a
polymorph of calcium carbonate, or CaCO3), with raater level of Ca2+. The
crystals' inside, exterior surface, and intercotingdibrous material are all organised
and have varying sizes. Otoconia crystals are @dely the vestibular organ's active
calcium metabolism. Otoconia crystals are joinetld cells by protein fibre and are
partially encased in a fibrous matrix. Vitamin Deats and increases the kidney's and
intestine's absorption of calcium. Parathyroid hame regulates the blood calcium's
ability to stay in balance. Vitamin D directly afts the mechanisms of calcium and
phosphate deposition in bone, teeth, and the oreatf otoconial particles in the
vestibular system. There are similarities in thenbineralization of bone and otoconia.
Since the two tissues' protein composition and imatrchitecture are comparable.In
order to achieve biomineralization in otoconia, aganic matrix must be carefully
controlled to form at only certain locations, anchemal crystallites must deposit in an
organised pattern like to that of bone and teeitinil& to how vitamin D levels and
calcium crystal deposition affect bone structures, do the otoconia matrix and
density. The severity of BPPV and its recurrencesvimth associated with vitamin D
deficiency. In fact, vitamin D administration magduce BPPV recurrent attacks. It's

interesting to note that several instances have aédell recovery following vitamin D
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treatment studies. The calcium channel transpatesys of the labyrinth are the basis
of the vitamin D receptors, which control the rigtalcium balance. This process
might make it easier to understand how vitamin [ppsuts healthy auditory

function.Cochlear demineralization and cochlearfriess have been linked to vitamin
D deficiency. Since calcium ions are crucial formiane permeability, a vitamin D

deficiency may manifest as impaired calcium metabal For the nerve to operate
normally, ionised calcium is required, and a latikt onay impair the cochlea's ability

to generate action potentials. Low vitamin D anttioan levels can cause the otic
capsule to demineralize as well as spiral ligamstnia vascularis, and cochlear hair
cell degenerative alterations. The degree of hgamwias reported to have improved by

Brooks et al. after serum vitamin D levels werdaesd.
PROGNOSIS:

At three weeks, one-third of patients experienceumence. Most patients
experience remission after six montfisOnly 1% of BPPV patients will ever require
surgery, but since BPPV is a common disorder, thame a lot of surgical
possibilities™
COMPLICATION:

The complications are ongoing nausea and vomi#ngollision may happen
as a result of benign paroxysmal positional vertlgought on by abrupt head

movements when riding a bike or driving. Seriousshmaps involving work or

recreational pursuits could happen after an episd&PPV.
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METHODOLOGY:

From January 2021 to December 2021, the Departmarit
Otorhinolaryngology and Head & Neck Surgery at Jesavial Nehru Medical College
conducted the current study to examine the effen@gs of betahistine and vitamin D
supplementation in treating BPPV patients. A tatfl50 patients were selected at

random for the investigation.

STUDY PERIOD : 1 year

STUDY DESIGN: Randomised Controlled Trial .

STUDY POPULATION:

Study was conducted in patients who are confirmeses of BPPV above 18

years of age that came to department of Otolargtyolvho filled inclusion criteria .

INCLUSION CRITERIONS:

All patients who are confirmed cases of BPPV abb8eyears of age that came to

department of Otolaryngology.

EXCLUSION CRITERIONS:

All patients with other forms of peripheral and ahvertigo, individuals with
traumatic head injury , who have had middle eagesies , pregnant women, patients

receiving chemotherapy or ototoxic drugs will belexed.

SAMPLE SIZE: The minimal sample size was 50 and they were dividéo two

groups with minimum of 25 patients in each groups.
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METHOD OF RANDOMIZATION - Computer generated Randomisation.

STATISTICAL ANALYSIS: The comparison of the two groups is the study's

principal goal. We shall compute the mean and stahdeviation for the continuous
guantitative data. The unpaired student's t testodimer appropriate statistical methods
will be used to compare the continuous variablegéen the groups. The student will

compare two quantitative variables within a grosmg the paired t test.

Rates, ratios, and percentages will be used toeegpthe categorical data.
Using the Chi-square test or Fisher's exact tbst rélationship between the result,
clinical, and demographic factors will be examin8dhe median will serve as a
representation for discrete variables. Discreteat#es will be compared using non-

parametric testing.

The appropriate graphs will be used to displaycthaparison. For all tests, the

value of p less than 5% (0.05) will be taken intocunt.

STUDY SETTING:The patients coming to the Otolaryngology clinithaccomplaints

of frequent attacks of dizziness were evaluated/fertigo using a Dizziness History

Questionnaire.

The subjects were evaluated for signs of periphardigo using Dix Hallpike
Manoeuvre. Once the diagnosis of BPPV was confirptéd serum Vitamin D levels
were measured .Informed consent was taken befaferpeng the procedure.The

subjects were allocated into two groups randomly:

Group A received 60,000 IU Cholecalciferol weeklgrey with Betahistine for three

months .
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Group B received only Betahistine .
The results of treatment was compared betweemihgrtoups .
The compliance was recorded by maintaining a lazgkbo

SPECIAL INVESTIGATION:The study required special investigation of Serum

Vitamin D level and supplementation of vitamin D.
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RESULTS

Group A received 60,000 IU Cholecalciferol weekly alonghnBetahistine for three
months.

Group B received only Betahistine.

Table-1: Gender wise distribution of patientsin both groups.

Gender No. of cases (%)
Male 9 (36%) 13(52%)
Female 16 (64%) 12(46%)

Gender distribution
18
16
14

16
13
12
12
10
W male
B female

Group-A Group-B

No. of cases
(o]

o N B~ OO

Graph -1: Gender wise distribution of patientsin both groups.

Their mean age was 41.9615.01 years, and group A consisted of 16 girls
and 9 males (range: 21-60 years). There were IS3agid 12 males found in group-B,

and their mean age ranged from min to max at 44 BB.33 years (Table 1, figure-1)
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Table-2: Diagnosistypesin group-A and group-B.

L BPPV 9 (36%) 16(64%)
R BPPV 16 (64%) 9 (36%)
Diagnosis

No. of cases
-]

Graph -2: Diagnosistypesin group-A and group-B.

L BPPV ®R BPPV

Group-B

Table 2 shows that patients with L BPPV were deiechto be 9 (36%) and

16 (64%) in groups A and B, while those with R BPR¥&re 16 (64%) and 9 (36%).

(Figure-2).
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Table-3: Associated symptomsin groups

DECREASED HEARING 6 11
NIL 5 4
TINNITUS 14 10

Both groups observed the patients as having syngptemch as decreased
hearing and symptoms of tinnitus six and eleven. 1 patients were observed in

groups A and B, and 5, 4 patients in groups A afdh& no symptoms. (Table-3).

Table-4: Comor biditiesin both groups.

DM 3(12%) 5 (20%)

HTN 6 (24%) 5 (20%)
MIGRAINE 11 (44%) 12 (48%)

NIL 5 (20%) 3(12%)

Table 4 shows that in group A, 11 (44%) patieras kliabetes mellitus, 6
(24%) had HTN, and 5 (20%) had no co-morbid coodgi There were conditions in
group-B individuals with diabetes mellitus 5(20%)[N 5(20%), migraine 12 (48%),

and 3(12%) patients had no comorbidities.
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Tabel-5: Previoudly Treated For Dizziness.

Yes 8 (32%) 11 (44%)

No 17 (68%) 14 (56%)

From table-5 patients with dizziness in group-828%), 11(44%) from group-

B were treated for dizziness.

Table-6: Before treatment use of episodes on daily.

No. of episode No. of cases Per centage
6 2 8.33%
7 4 16.67%
8 10 41.67%
9 7 29.17%
10 2 8.33%

According to Table 6, before starting therapy, Hignts in Group A had an
average of 8 episodes per day (41.67%), while @ntatients had a maximum of 10

episodes per day (8.33%)
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Table-7: Distribution of episodesin following monthsin group-A

Results

No. of episode (1 month) No. of cases Per centage
3 1 4.17%
4 5 20.83%
5 1 4.17%
6 14 58.33%
7 4 16.67%
No. of episode (2 month) No. of cases Per centage
1 1 4.17%
2 3 12.50%
3 11 45.83%
4 10 41.67%
No. of episode (3 month) No. of cases Per centage
0 16 66.67%
1 6 25.00%
2 3 12.50%

After one month of treatment in group A, a maximofri4 patients (58.33%)
had six episodes per day. After 2 and 3 monthsethere 11 (45.83%) patients who
had 3 episodes, 6 (25%) patients had only one @pjssind 16 (66.67%) patients who

did not have any episodes at all (Table-7).
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Table-8: Before treatment use of episodes on daily.

No. of episodes No. of cases Per centage
4 3 12.00%
5 6 24.00%
6 13 52.00%
7 2 8.00%
8 1 4.00%

Page 44



Results

Table-9: Distribution of episodesin following monthsin group-B

No. of episode after No. of
month cases Percentage
) 2 8.00%
3 3 12.00%
4 16 64.00%
5 3 12.00%
6 1 4.00%
No. of episode after 2 No. of Per centage
months cases
2 6 24.00%
3 19 76.00%
No. of episode after 3 No. of Per centage
months cases
0 3 12.00%
1 8 32.00%
5 14 56.00%

The maximum number of patients in group-B who fad episodes per day
after a month of treatment was 16(64%), 19 pati€n®8o) had only three episode,
while 14 (56%) had 2 episodes after two and threaths and 3(12%) patients who

did not have any episodes at all after 3 months.
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Table-10: Vitamin D level in group-A.

Befor e treatment After treatment

16.68 (4.89) 19.68 (5.08) 0.001 [S]

Table-11: Vitamin D level in group-B.

Befor e treatment After treatment

17.48 (3.66) 18.42(3.57) 0.001 [S]

Vitamin D levels in Group-A and B
20 19.68
19.5
19
18.42
18.5
T 1
> 8 17.48 ]
£ 175 W Group-A (Vit-D)
o
= 17 16.68 B Group-B (Vit-D)
>
16.5
16
15.5
15
Before treatment After treatment

Graph -4: Graphical representation of vitamin D level between both groups.

In the present study, vitamin D levels were coragaretween Group-A and
Group-B. Before treatment, group-A had a vitamieel of 16.68, while group-B
had a vitamin D level of 17.48. Whereas, Group-Avebd 19.68 and Group-B

showed 18.42 after treatment as illustrated in I§46, 11 and Figure-4).
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DISCUSSION:

BPPV is one of the most prominent peripheral vesib conditions.
Numerous comorbidities, including hypertensionbdias mellitus, thyroid disease,

hearing loss, hyperlipidemia, and vitamin D defiig, are interrelated with BPPV.

Recurrence of vertigo attacks is usual in suctuanstances. In order to limit
chronicity and decrease frequency of recurren@selilnesses may benefit from the

gold standard therapy technique.

This study's objectives were to measure vitamineurs levels in BPPV
patients and look into the connection between \itan insufficiency and repeated
BPPV attacks. Additionally, it evaluated whethetamin D intake in addition to
betahistine reduced the number of recurrent BPR&ckd more than betahistine

alone.

From January 2021 to December 2021, the study wased out at the
department of Otorhinolaryngology and Head & Neckg®ery at Jawaharlal Nehru

Medical College ,Belagauvi.

50 patients were considered in the study and thierpa were confirmed

cases of BPPV above 18 years of age.

In our study, subjects were allocated into 2 grodpup A was receiving
60,000 IU Cholecalciferol weekly along with Betahme for 3 months. Group B was

receiving only betahistine.
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In our study, the two groups had mean age of 44.96.01 years, and group
A consisted of 16 females and 9 males (range: 2{e6@6s). There were 13 females
and 12 males found in group-B, and their mean agged from min to max at 41.88
+ 12.33 years. Out of total 50 cases which showed statistical gender

preponderance between both the groups.

Similar findings were made in a study by Rhim, G.who came to the
hypothesis that serum vitamin D concentrationsugrice BPPV as a factor for
recurrences regardless of age, gender, follow-ngthe and kind of BPP¥: So the
two semicircular canals most frequently impactedBBPV are the posterior and
lateral semicircular canals. Patients in groupsnél B of our study with L BPPV
were found to be 9 (36%) and 16 (64%) whereas tadeR BPPV were found to

be 16 (64%) and 9 (36%) respectively.

Repositioning techniques are used to treat BPPW thi2 goal of bringing the
particles back to the utricle. Some individualsexignced vestibular-related tinnitus,
which later went away right away after repositightechniques. Tinnitus can be a
symptom of numerous medical disorders, but its egaase is still unknown. In our
study, both groups of patients were observed hasimgptoms such as decreased

hearing and symptoms of tinnitus.

While 14% in group A and 10% in group B experientieditus symptoms,
6% in group A and 11% in group B experienced hegliiss symptoms. Patients in
groups A and B, respectively, were 5% and 4% symgiee. According to Ece
Kocabg, Ahmet Kutluhan, Banu Mujdec, et al study 's tingiin BPPV patients was
found to be confined in the ear that was afflictgdthe conditiorf? 23 tinnitus

sufferers experienced tinnitus eradication follogvireatment procedures.
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Discussion

Pillai NG, Gopinath I. A in their study in 2019 diad the relationship
between BPPV and vitamin D deficientyin this one year prospective study they
found that, the definite co-morbidity for the dey@inent and recurrence of BPPV is
vitamin D. Hence, patient presenting with BPPV dHobe evaluated for serum
Vitamin D along with otoconial re-positioning marweus since vitamin D plays a
vital role in mechanism of formation and mainterearaf otoconial particles in

vestibular system .

In our study, group A, 11 (44%) patients had diabenellitus, 6 (24%) had
HTN, and 5 (20%) had no co-morbid conditions. Thesxe conditions in group-B
individuals with having diabetes Mellitus in 5(20%)TN in 5(20%), migraine in 12

(48%) and 3(12%) patients had no comorbidities.

Such comorbidities were discovered in the studjoahna Sfakianaki, Paris Binos,
and George Psillas et al., which looked at howviddials with hyperlipidemia and
hypertension had the highest recurrence rates ¢iVBRt 67.80% and 55.89%,
respectively’* Additionally, more than half (53.48%) of patientsith diabetes

mellitus experienced a BPPV recurrence. Furtherpumesidering that BPPV recurs
in 41.71% of cases, it is likely that migrainesoatontribute to the condition's

recurrence.

One of the most common medical symptoms, vertigtenoknown as
dizziness, affects 15-35% of the general populatbrsome point in their lives
(Kroenke and Price, 1993; Yardley et al., 1998; iédard et al., 2005; Gopinath et

al., 2009; Wiltink et al., 2009; Mendel et al., 201°
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Discussion

Due to their frequent recurrence, dizziness antiggehave a substantially
higher yearly prevalence than incidence. In unsetkadults, the annual incidence of
dizziness, including vertigo, was estimated to e @Neuhauser et al., 2008). In our
study , patients with dizziness in group-A 8(32%y a11(44%) from group-B had

treated for dizzines¥.

Reduced BMD and the development or recurrence ¢t\BRBre associated,
according to Talaat HS, Abuhadied G, et al. Addailby, low vitamin D levels were
linked to BPPV recurrence while low levels werep@ssible for BPPV formation,
before starting therapy in our study , patientsGroup A had an average of 10
episodes per day (41.67%), while only 7 episodesdpg (29.17%) patients had.
After one month of treatment in group A, a maximafril4 patients (58.33%) had
six episodes per day. After 2 and 3 months, therew1 (45.83%) patients who had
3 episodes, 6 (25%) patients who had only one dpjsand 16 (66.67%) patients
who had no any episodes at @lSimilarly, The maximum number of patients in
group-B who had four episodes per day after a mohtheatment was 16(64%), 19
patients (76%) had only three episode, while 144pb6ad 2 episodes after two and

three months and 3(12%) patients who had no arspdes at all after 3 months.

In the present study, vitamin D levels were comgdretween Group-A and
Group-B. Before treatment, group-A had a vitamirtelel of 16.68, while group-B
had a vitamin D level of 17.48. Whereas, Group-Avebd 19.68 and Group-B

showed 18.42 after treatment.

Recurring BPPV episodes were noticeably less freigiuregroup A than in

group B. Low serum Vitamin D levels and BPPV reeunae are related.
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Discussion

Jeong SH, Kim JS, et al in the study conducted @132 suggest a
interrelationship between decreased serum vitamian® an link of osteoporosis
with BPPV®® Since most of the studies correlating the roleifmin D and BPPV
have been conducted abroad and there are a vergtéelies conducted in India we
need more studies to draw conclusion regardingdhee. Therefore, in this research,
we have examined how vitamin D and betahistineuaesl to treat BPPV. Recurring

BPPV episodes were noticeably less frequent ingothan in group B.

Despite the recovery of BPPV with betahistine ledemission in days and
weeks, recurrence may develop in 50% of patiemdsnSuch cases the prevention
of recurrence can be obtained by treating the ppeding vitamin D deficiency

level.

Hence, in this study we have assessed the efféseba serum Vitamin D

levels along with betahistine and betahistine alarpatients of BPPV.

Thus,Vitamin D had a significant role in treatmesit BPPV along with
Betahistine and routine testing of Sr.Vit D level®uld be advocated . Correcting
the vitamin D levels leads to lower recurrence BPY and the associated symptoms
.Further studies with larger sample size can helpdétermine if Vitamin D
supplementation can be a routine practise. Thedtons of the study were the high

cost of Vitamin D estimation and the follow up.
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Conclusion

CONCLUSION:

The occurrence and recurrence of BPPV are botteleted with low vitamin
D levels. A lower probability of BPPV relapse wassaciated with lessening vitamin
D insufficiency, and this association was stat@hc significant. Following our
research, we came to the conclusion that comorsdiwould exacerbate BPPV and
increase the frequency of otolith detachment. Snefter a successful repositioning
effort, it will increase the likelihood of recurrem Therefore, in addition to
repositioning techniques, individuals who preseith\BPPV should also be assessed
and treated for any comorbidities. Our study's cfibje was to compare two groups'

performance, and results showed that group A peddrbetter than group B.

Page 52



Summary

SUMMARY -

The department of otorhinolaryngology and head aedk surgery at
Jawabharlal Nehru Medical College in Belagavi condd@a randomised control trial
study from January 2021 to December 2021 compatiegeffects of vitamin D
supplementation with betahistine versus betahistiore in the treatment of patients

with BPPV. Fifty samples were used in the study.

After complete pre-operative evaluation, the pasiemere randomly divided
into even and odd groups.

GROUP A- Received 60,000 IU cholecalciferol weeklgng with betahistine for 3
months.
GROUP B- Received only betahistine.

Treatment outcomes for the two groups were comgasihe unpaired
student's t test and other appropriate statistitethods were used to compare the
intergroup continuous variables. Using a paire@édt,ttwo quantitative variables
within a group were compared.

Rates, ratios, and percentages were used to exgressategorical data.
Using the Chi-square test or Fisher's exact thstreélationship between the result,
clinical, and demographic factors will be examined.

In the present study, vitamin D levels were comgdretween Group-A and
Group-B. Before treatment, group-A had a vitamitelel of 16.68, while group-B
had a vitamin D level of 17.48. Whereas, Group-Avebd 19.68 and Group-B
showed 18.42 after treatment. Though it was fomnaur study that group A patient

showed better outcomes in contrast to group B ipistie
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ANNEXURES

ANNEXURE | - CONSENT FORM

ROLE OF VITAMIN D SUPPLEMENTATION IN _ADDITION TO

BETAHISTINE AS COMPARED TO BETAHISTINE ALONE IN PAT IENTS

OF BENIGN PAROXSYMAL POSITIONAL VERTIGO: A ONE YEAR

RANDOMIZED CONTROLLED STUDY IN KLES Dr PRABHAKAR KO RE

HOSPITAL
PRINCIPAL INVESTIGATOR

CO-INVESTIGATOR

INTRODUCTION AND PURPOSE:

The present study is conducted among patients whocanfirmed cases of
BPPV in ENT & HNS department in KLE’s Dr. Prabhak&re Hospital and Medical

Research Centre, Belagavi.

PROCEDURE:

If you agree to participate in this study, the val® data will be collected as per

the proforma and the final diagnosis will be canfad.

After getting enrolled in the study, you will beadwated for Serum Vitamin D

level.

BENEFITS:

This study may help to benefit in improving theeliaf treatment of the patients

coming with complaints of dizziness.
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RISKS:

Methods applied and the drugs used in the studgaise
COST OF PARTICIPATION:

The cost of the Investigation will be borne by thsearcher.

PRIVACY AND CONFIDENTIALITY:

The results of the study may be published in jolgriier scientific purposes.
However your identity will not be revealed. All arimation collected will be coded so
that no one other than the investigator will knavaridentity.

WITHDRAWAL FROM THE STUDY:

You can withdraw from the study at any time if ywish to do so.
AUTHORIZATION TO PUBLISH THE RESULTS:

The researcher may use the information gatheredn ftbis study for

presentation in scientific meetings. However yaanitity will not be revealed.

QUERIES AND CONTACT:

If you have any query about rights as a researchcijp@ant you can contact
Dr. Harsha Hegde,Chairperson, J.N.Medical Collegg; & Scientist D, ICMR,
National Institute of Traditional Medicine,Belagash Mobile no: 9480422500 on

human subjects research.
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CONSENT SUMMARY:

| have been explained all the contents of this eoh®rm in my local language
and having understood and clarified all my quedbsut the study to the best of my
knowledge, | hereby give my voluntary consent fartigipation in the study. | do sign
the informed consent form in front of an eyewitnes®m | recognize.
Name and Signature/ left thumb impression of the paicipant
Name and Signature of the interviewer:
Name and Signature/ left thumb impression of the eswitness (Relative):
Signature of the guide:

Date:

Date:
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ANNEXURE Il - PROFORMA

ROLE OF VITAMIN D SUPPLEMENTATION IN _ADDITION TO

BETAHISTINE AS COMPARED TO BETAHISTINE ALONE IN PAT IENTS

OF BENIGN PAROXSYMAL POSITIONAL VERTIGO: A ONE YEAR

RANDOMIZED CONTROLLED STUDY IN KLES Dr PRABHAKAR KO RE

HOSPITAL

Date:

O.P. No: IP No:
Name: Age:

Sex: Occupation:
Address: Phone No:
D.O.A D.O.D:

CLINICAL PROFILE:

Chief Complaint:

History of Present lliness

Past History:

Personal History:
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Family History

Physical Examination:

I) General Physical Examination -

Vital signs: Pulse: Blood Pressure : Respmatate :
Pallor Icterus clubbing cyanosis Lymphadenopathy
Oedema

II) ENT Examination
1. EAR EXAMINATION- Right ear Left ear
Pinna
Preauricular area
Post auricular area
External auditory canal

Tympanic membrane

Tuning Fork Test: Right ear Left ear
Rinne’s test:
256hz
512hz
1024hz
Weber’s test:
Absolute Bone Conduction test:

Dix Hallpike Test
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2. THROAT EXAMINATION -

2.10RAL CAVITY and OROPHARYNX:

2.2 INDIRECT LARYNGOSCOPY-
3.NECK EXAMINATION

4. NOSE EXAMINATION

1.External appearance

Root Bridge Dorsum Alae
Cold spatula test

Cottle’s test

Anterior Rhinoscopy

Posterior Rhinoscopy

Paranasal Sinus Examination

SERUM VITAMIN D LEVEL:

Before After
DIAGNOSIS

Dizziness History Questionnairé”

Name;

DOB: Date:

Tip olamell

Duration of symptoms:
Currently, my dizziness...
is constant.
is always there, but changes in intensity.
Comes and goes

wnNvF e e
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® |f comes and goes:
1. How long does it typically last? seconds / misutbours (Circle ONE)
2. How often does it typically occur? times pgewur / day / week / month / year

My dizziness mostly consists of..(Tick ALL that apply)
Spells of spinning with nausea.

Off-balance sensation without dizziness.

A light-headed or near faint sensation.

Other. Please explain:

AWODNEF O

® Between episodes | feel. (Tick ONE)
1. Dizzy or off balance all the time
2. Normal
3. Other. Please explain:

® My episodes occur..(Tick ALL that apply)

1.spontaneously. Nothing | do seems to bring tharardurn them off.
2.only when standing or walking.

3.in relation to any head motion.

4.in relation to only certain head positions. Béedescribe:

® When I roll over in bed... (Tick ONE)
1.Nothing unusual happens.

2.The room seems to spin sometimes.
3.The room spins every time.

® |[s there anything that you can do to make the dizmiess go away?Psit, lay down,
close eyes...)
Please explain:

® Circle all that apply:

| have hearing difficulty................ooooii i, Right.....Lef...Both |
have ringing or other sounds..................................Right.....tef.Both | have
fUINESS...ce Right.....Left.....Both | hee had
AN SUIGEIY ..ttt et e e e v e e e e Right.....Left.....Both
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Circle YES or NO
Did you have cold, flu, or virus type symptoms glydbefore the YES | NO
onset of your dizziness?
Did you have cough, lift, sneeze, fly in a plangins under water, or YES | NO
have a head trauma shortly before the onset of gl@aamess?
If you had head trauma prior to your dizziness,yatid lose YES | NO
consciousness completely?
Were you exposed to any irritating fumes, pairtis, & the onset off YES | NO
your dizziness?
Do you get dizzy when you have not eaten for a lang? YES| NO
Is your dizziness connected with your menstrualoger YES| NO
Did you get new glasses recently? YE NO
| consider myself to be an anxious or tense typeeo$on... YES NQ
| am under a great deal of stress... YES NO

CoNooOh~WNE O

I h

In the past year | have had... (TickALL that apply)
loss of consciousness
Seizures or convulsions
Slurring of speech
Difficulty swallowing
Weakness in one hand, arm, or leg
Double vision
Spots before eyes
Occasional loss of vision
Severe pounding headache or migraine
. Palpitation of the heartbeat
. Tingling around mouth
. Tendency to fall
. Loss of balance when walking

ave or have had... (Check ALL that apply)
1. Diabetes

2. high Blood Pressure

3. Arthritis

4. Irreqular Heartbeat

5. Stroke

6. Migraine Headaches

7. A neck and/or back injury

8. Allergies

Have you ever been previously evaluated for dizziss?



ANNEXURE [ll - MASTERCHART

Annexures

VITAMIN VITAMIN NUMBER OF PREVIOUSLY
Sr. AGE ° b TREATMENT EPISODES NUMBER OF EPISODES AFTER TREATED
No. (vears) GENDER | DIAGNOSIS LEVELS LEVELS GIVEN BEFORE TREATMENT(PER DAY) ASSOCIATED SYMPTOMS | COMORBIDITIES FOR
BEFORE AFTER TREATMENT
(ng/ml) (ng/ml) (PER DAY) DIZZINESS

1 21 M R BPPV 14 18 BETAHISTINE VIT D| 7-8 PER DAY| 5-6 PER DAY | 2-3 PER DAY 0 PER DAY TINNITUS MIGRAIR YES

2 29 F R BPPV 15 17 BETAHISTINE \VIT O 8-10 PER WA| 6-7 PER DAY | 3-4 PER DAY 0 PER DAY TINNITUS MIGRAIE YES

3 46 M L BPPV 20 20 BETAHISTINE 5-6 PER DAY 5-6 PERY | 2-3 PER DAY | 1-2 PER DAY DECREASED HEARING DM ol

4 22 F L BPPV 12 15 BETAHISTINE ,VIT D 6-7 PER DAY| 5-6 PER DAY | 2-4 PER DAY 0 PER DAY TINNITUS MIGRAIN NO

5 58 F R BPPV 15 17 BETAHISTINE VIT O 9-10 PER DAY 6-7 PER DAY | 3-4 PER DAY| 1-2 PER DAY DECREASED HENG HTN NO

6 45 F L BPPV 18 18 BETAHISTINE 5-6 PER DAY 4-5 PERY | 2-3 PER DAY 0 PER DAY DECREASED HEARING DM NO
7 41 M L BPPV 16 16 BETAHISTINE 4-5 PER DAY 3-4 PERY | 2-3 PER DAY | 1-2 PER DAY DECREASED HEARING MIGRNE YES

8 56 F R BPPV 20 22 BETAHISTINE VIT O 7-8 PER DAY| 5-6 PER DAY | 3-4 PER DAY 0 PER DAY DECREASED HEARING HTN NO

9 34 F R BPPV 19 21 BETAHISTINE VIT O 8-10 PER DAY 5-6 PER DAY | 2-3 PER DAY 0 PER DAY TINNITUS MIGRAIN YES
10 22 F R BPPV 15 17 BETAHISTINE \VIT O 5-6 PER DAY 3-4 PER DAY | 0-2 PER DAY 0 PER DAY TINNITUS NIL NO
11 26 F L BPPV 20 20 BETAHISTINE 7-8 PER DA 4-5RIPAY | 2-3 PER DAY | 0-1 PER DAY DECREASED HEARING MRAINE NO

12 53 M R BPP\ 17 17 BETAHISTINE 6-7 PER DAY 3-4 PER DAY | 2-3 PER DAY | 1-2 PER DAY NIL NIL NO

13 58 F L BPPV 14 16 BETAHISTINE ,VIT O 7-8 PER DAY| 5-6 PER DAY | 3-4 PER DAY 0 PER DAY DECREASED HEARBN HTN YES
14 36 F L BPPV 13 13 BETAHISTINE 5-6 PER DAY| 3-4RIBAY | 2-3PER DAY | 0-1 PER DAY TINNITUS DM YES
15 60 F R BPPV 17 21 BETAHISTINE ,VIT O 7-8 PER DAY 3-4 PER DAY | 1-2 PER DAY 0 PER DAY DECREASED HEARBN MIGRAINE NO

16 59 F L BPPV 24 34 BETAHISTINE ,VIT O 8-9 PER DAY| 5-6 PER DAY | 3-4 PER DAY| 0-1 PER DAY TINNITUS HTN ol
17 40 F R BPPV 3 10 BETAHISTINE VIT O 6-7 PER DAY 2-3 PER DAY | 1-2 PER DAY 0 PER DAY TINNITUS MIGRAINE NO

18 55 F R BPPV 17 17 BETAHISTINE 6-7 PER DA 4-BRDAY | 2-3PERDAY | 1-2 PER DAY DECREASED HEARING DM YES
19 32 F L BPPV 19 19 BETAHISTINE 3-4 PER DAY 3-4 PER DAY | 1-2 PER DAY | 0-1 PER DAY DECREASED HEARINC MIGRAINE NO

20 60 F R BPPV 12 15 BETAHISTINE ,VIT O 8-10 PER DA| 5-6 PER DAY | 3-4 PER DAY| 0-1PERDA NIL DM NO
21 55 F L BPPV 19 22 BETAHISTINE \VIT D 7-8 PER DAY| 3-4 PER DAY | 2-3 PER DAY 0 PER DAY TINNITUS HTN YES
22 44 F L BPPV 17 17 BETAHISTINE 3-4 PER DAY| 1-2RBAY 1-2 PER DAY 0 PER DAY TINNITUS MIGRAINE NO
23 60 F R BPPV 15 15 BETAHISTINE 5-6 PER DAY 3-4RPBAY | 2-3PER DAY | 1-2 PER DAY DECREASED HEARING HTN YES
24 40 F R BPPV 18 18 BETAHISTINE 5-6 PER DA 3-4PBAY | 2-3PERDAY | 1-2 PER DAY TINNITUS MIGRAINE NO
25 28 F L BPPV 22 22 BETAHISTINE 4-5 PER DAY| 2-3RDBAY 1-2 PER DAY | 0-1 PER DAY TINNITUS MIGRAINE YES
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26 40 M L BPPV 24 24 BETAHISTINE 5-6 PER DAY] 3-4RIDAY | 2-3PER DAY | 1-2 PER DAY NIL MIGRAINE NO
27 60 M L BPPV 17 17 BETAHISTINE 3-4 PER DAY 1-2RBDAY | 1-2 PER DAY | 0-1 PER DAY DECREASED HEARING HTN NO
28 57 M L BPPV 18 18 BETAHISTINE 4-5 PER DAY] 2-3RBDAY | 1-2 PER DAY | 0-1 PER DAY TINNITUS DM NO
29 34 M R BPPV 10 12 BETAHISTINE ,VIT O 7-8 PER DAY| 5-6 PER DAY | 3-4 PER DAY| 1-2 PER DAY NIL MIGRAINE ES
30 60 M L BPPV 13 13 BETAHISTINE 5-6 PER DAY 3-4RBAY | 2-3PER DAY | 1-2 PER DAY DECREASED HEARING HTN YES
31 59 M R BPPV 26 29 BETAHISTINE VITD 8-10 PERIA| 6-7 PER DAY | 2-3 PER DAY 0 PER DAY TINNITUS DM NO
32 3C M L BPPV 16 16 BETAHISTINE 5-6 PER DAY 3-4 PER DAY | 2-3 PER DAY | 1-2 PER DAY TINNITUS MIGRAINE NO
33 22 M L BPPV 11 11 BETAHISTINE 5-6 PER DAY] 3-£ER DAY | 2-3 PERDAY | 0-1 PER DAY NIL NIL YES
34 59 M R BPPV 19 21 BETAHISTINE VIT D 6-7 PER DAY| 4-5 PER DAY | 2-3 PER DAY 0 PER DAY DECREASED HEARIN NIL NO
35 39 M R BPPV 23 23 BETAHISTINE 4-5 PER DA 2-3RDBAY | 1-2 PER DAY | 0-1 PER DAY TINNITUS MIGRAINE NO
36 50 M L BPPV 24 24 BETAHISTINE 4-5 PER DAY] 3-4RBDAY | 2-3PER DAY | 1-2 PER DAY TINNITUS HTN YES
37 32 F R BPPV 24 24 BETAHISTINE 5-6 PER DAY 3-4RPBAY | 2-3PER DAY | 1-2 PER DAY TINNITUS MIGRAINE YES
38 29 M R BPPV 16 19 BETAHISTINE \VIT O 7-8 PER DA | 5-6 PER DAY | 2-3 PER DAY 0 PER DAY TINNITUS MIGRAIE NO
3¢ 3¢ M R BPP\ 18 20 BETAHISTINE \VIT D 8-9 PER DAY 5-6 PER DAY | 3-4 PER DAY | 0-1 PER DAY TINNITUS NIL NO
40 30 M L BPPV 15 19 BETAHISTINE VITD| 9-10 PERIYA| 5-6 PER DAY | 2-3 PER DAY 0 PER DAY TINNITUS NIL NO
41 28 F R BPPV 14 18 BETAHISTINE ,VIT O 7-8 PER WA | 5-6 PER DAY | 2-3 PERDAY| 0-1PERDA NIL MIGRAINE NO
42 60 M L BPPV 17 17 BETAHISTINE 5-6 PER DAY 3-4RBDAY | 2-3PER DAY | 1-2 PER DAY DECREASED HEARING HTN YES
43 24 F L BPPV 18 21 BETAHISTINE VITQ 8-10 PERA¥ | 6-7 PERDAY | 3-4 PERDAY| 0-1PER DAY NIL MIGRAINE NO
44 32 M R BPPV 22 22 BETAHISTINE 5-6 PER DAY 3-4RBAY | 2-3PER DAY | 1-2 PER DAY DECREASED HEARING NIL NO
45 59 M L BPPV 18 19 BETAHISTINE ,VIT D 7-8 PER DAY| 5-6 PER DAY | 3-4 PER DAY| 1-2 PER DAY TINNITUS DM Y&
46 24 F L BPPV 17 18 BETAHISTINE ,VIT D 6-7 PER DAY 3-4 PER DAY | 2-3 PER DAY 0 PER DAY NIL MIGRAINE NO
47 36 F R BPPV 13 13 BETAHISTINE 4-5 PER DA 3-4RBAY | 2-3PER DAY | 1-2 PER DAY TINNITUS MIGRAINE NO
48 23 F R BPPV 12 12 BETAHISTINE 4-5 PER DAY 3-4RPBAY | 2-3PER DAY | 1-2 PER DAY NIL MIGRAINE YES
49 46 M L BPPV 24 24 BETAHISTINE 5-6 PER DAY] 3-4RIDAY | 2-3PER DAY | 1-2 PER DAY TINNITUS HTN YES
50 44 F R BPPV 23 26 BETAHISTINE ,VIT O 7-8 PER DAY 5-6 PER DAY | 2-3 PER DAY 0 PER DAY DECREASED HEAREN NIL NO
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