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ABSTRACT

“‘EFFECT OF GINGKO BILOBA VERSUS CAROVERINE IN THE
TREATMENT OF TINNITUS”- A ONE YEAR RANDOMIZED CONTR OL

STUDY

Introduction:

Chronic tinnitus is a prevalent condition that causes distress to at least 10-15% of the
adult population which directly affects the quality of life and is commonly associated
with anxiety and depression. Gingko biloba, a well-known herbal medicine exhibits
anti-inflammatory, anti-oxidant, and free radical scavenging, cerebral glucose
consumption, platelet aggregation inhibition, neurotransmitter modulation, and
vasomotor activity. It enhances microcirculatory flow, which in turn increases blood
fluidity. Caroverine is a glutamate receptor antagonist and aso reduces the
excitability of the nerve cell function.it is postulated that caroverine blocks both

NMDA and AMPA induced firing.

Objective:

To study the effect of caroverine versus gingko biloba in the treatment of tinnitus

patients.

Methodology:

A total of 80 carefully chosen tinnitus sufferers were involved in the trial, and they
were randomly split into two groups, one receiving Gingko biloba 120 mg, and the
other receiving caroverine 60 mg. Three months of follow-up were given to both

groups. Advancement in subjective symptoms (tinnitus functional index) and an

vii



objective assessment were used to assess treatment effects (tinnitus pitch matching

and loudness).

Result:

Both groups showed improvement in tinnitus function index scores, tinnitus pitch

matching and loudness at the end of 3 months.

Conclusion:

Caroverine has been proven to be a successful treatment for tinnitus and is widely

accessible, affordable, and free of side effects.
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I ntroduction

INTRODUCTION

Tinnitus is the perception of sound in the abseriany external acoustical or
electrical stimulation of the eafTinnitus lasting longer than 3 months is considere
as chronic tinnitus. Tinnitus frequently presergsiaging, although the disorder can
also sound like buzzing, hissing, whistling, rogritor other combinations of these

sound<’

The traditional view that tinnitus is a degenemtnisorder of the cochlea
caused by damaged hair cells has led to a philgstitt nothing much can be done
to alter it, and patients can only be helped toecaqith the situation or learn to live
with it. Although our knowledge of auditory procegsby no means finished, enough
is known to explain the basic mechanisms for theergence and persistence of

tinnitus, and to describe quite accurately the raaidm of distress caused by tinnitus.

Chronic tinnitus is a condition that causes distres 10-15% of the adult
population which affects the quality of life andademmonly associated with anxiety
and depression. Approximately 25% of tinnitus sugffe claim that it disrupts their
daily activities, One percent to three percentadple claim that it seriously reduces
their quality of life? Hearing loss is the greatest risk factor for depiig tinnitus and
risk increases with a history of high-level sounga@sure earlier in life. Tinnitus
being a common iliness, does not have a standardind effective treatment plan.
Tinnitus can be mild or severely incapacitatingtsnseverity. 93% of tinnitus patients
said that the condition had an impact on their whlfe. Some said their inability to
sleep, the escalation of family issues, their witlacal from or avoidance of friends,

or the disruption of their employment were all aiby its presence. Finally, 70% of

Page 1



I ntroduction

patients claimed that having tinnitus had worsenbédir emotional struggles,
including signs like despair, frustration, irrithtyi, worry, insecurity, and a reduced

capacity for relaxation or concentration.

A loss of cochlear input to neurons in the ceng&adlitory system, such as
occurs in cochlear hair cell damage or a lesiomhefvestibulocochlear nerve, can
result in abnormal neural activity in the auditorprtex perceived as tinnitds.
Damage to the cochlea can result in the death ac€©ét IHCs, impairment of OHC
electromotility, disruption of synapses between $H&hd spiral ganglion neurons,
damage to the stereocilia bundle, or rupture of BNEsion at any level in this circuit

can manifest as tinnitus.

The two types of tinnitus are objective and sulbjectSubjective tinnitus,
which makes up the majority of instances, is thecggtion of sound by the patient
alone in the absence of a discernible acousticcsolir can have otologic, metabolic,
neurologic, cardiovascular, pharmacologic, or psimyical origins. The term
"objective tinnitus" describes the production ofisd (somatosounds) close to the ear
that is brought on by vascular, neurological, stachian tube dysfunction. In certain
cases of objective tinnitus, the examiner may dlgtlneear the sounds, typically as a
result of turbulent flow of blood or uncontrolledasms of the muscles in the middle
ear or soft palaté.Hence, it is important to differentiate betweerjective and
subjective tinnitus as their treatments differ asthis study deals with subjective

tinnitus which still doesn’t have an effective maafdreatment.

One of the herbal remedies that is most frequgmrdgcribed is ginkgo biloba.
Gingko biloba, a herbal medicine, exhibits antianimatory, anti-oxidant, free

radical scavenging, cerebral glucose consumptidatelpt aggregation inhibition,

Page 2



I ntroduction

neurotransmitter modulation, and vasomotor activiBhnhances microcirculatory

flow, which in turn increases blood fluidity.

The papaverine category includes caroverine, a ogaline derivative.
Caroverine has both antioxidant and oto-neuroptiveqroperties. It works as a
glutamate receptor antagonist to lessen nerve' esdtitability. Afferent nerve fibres
of IHCs contain AMPA [2-amino-3-(5-methyl-3-o0xo0-1¢Xazol-4-yl) propionic acid]
and NMDA [N-methyl D- aspartate]. Caroverine inidbithe activation of both
NMDA and AMPA receptors. It functions as a compedit AMPA receptor

antagonist, a non-competitive NMDA receptor antasfpand an N-type CCB.

Studies have found caroverine to be immediatelgotiffe whereas gingko
biloba is effective throughout the course of theatment. Therefore, a comparative
study will help us figure out the better mode @fattment among the two. This study
has not been done in this part of the country asthadard guideline of treatment

which is effective doesn'’t exist, which is why untdéing this study is beneficial.
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OBJECTIVE:

 To study the effect of oral caroverine versus oral gingko biloba in the

treatment of tinnitus patients.
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Review Of Literature

REVIEW OF LITERATURE

Tinnitus

Tinnitus is the perception of sound in the abseofc@an external acoustic
stimulus or electrical stimulation of the éarA frequent and occasionally
incapacitating medical problem is tinnitus. with18% to 15% adult prevalence

estimate.

Approximately 25% of tinnitus sufferers claim thiatdisrupts their daily
activities, One percent to three percent of pecfadan that it seriously reduces their
quality of life? The term tinnitus originates from the Latin wortnhire,” which
means “to ring.” Although ringing is the most commeymptom of tinnitus, the
illness can also sound like buzzing, roaring, wimigf hissing, or different
combinations of these sounds. One or both earserpgrience tinnitus, which can
also be intermittent or continuous and pulsatile non-pulsatile. There may be
variations in the perceived intensity. The two typ# tinnitus are objective and
subjective. Subjective tinnitus, which makes up thejority of instances, is the
patient's unique sense of sound in the absenceddfcarnible acoustic source. The
term "objective tinnitus" describes the productadnsound (somatosounds) close to
the ear that is brought on by vascular, neuroldgimaeustachian tube dysfunctidn.
Even though the majority of tinnitus sufferers ardy somewhat impacted, some go
through serious life changes, sadness, and womngeSuicide has been in tinnitus
sufferers who also have a concomitant psychiatoiedition, prompt identification
and care are necessary in patients who also erperisignificant anxiety or

depression in addition to their tinnitus.
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History:

Tinnitus was described in the Egyptian papyri (68@) and has clearly been
with us a long time. It is true that the word titusi originates from the Latin word
tinnire (to ring) and McFadden’s description ofniitus as ‘the conscious expression
of a sound that originates in an involuntary mannethe head of its owner or may
appear to him to do so’ is appropridt&he increased incidence of tinnitus with age
reflects the effects of ageing throughout the auwgitsystem, but also worsening
hearing. The Jastreboff model of tinnitus streskesimportance of the ‘straining to

hear’ phenomenon as a cause of tinnitus with irser@dearing loss.

In the 1950s, Heller and Bergman studied the detsons of 180 subjects (80
with reportedly normal hearing and 100 with hearimgpairment) who were
interviewed regarding sounds that they perceivedniintroduced into a soundproof
booth. Despite many subjects describing a ‘rinfgs tvas only one of 39 descriptions
reported. In reality, the sound perceived by theepa does not have to be ringing,
does not have to be a continuous sound, and in sTABEs can even represent

complex sounds such as musical tuhes.

The United Kingdom Medical Research Council, Ingétof Hearing, study
on hearing (n = 48313) included the broadest aimlygo the epidemiology of
tinnitus to date. 9 According to this study's ditiim of persistent spontaneous
tinnitus, which is defined as tinnitus that develgpontaneously and doesn't happen
in response to sound stimuli and lasts for a pesfol minutes or more at a time, the
prevalence of this condition in the adult populatie 10.1%. Five percent of those
polled said their tinnitus was moderately to highlyhoying, and one percent said it

was badly impairing their the capacity to lead@dsl life. Prevalence figures in Italy
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were reported as 14.5% of the populatidim the US as 14.9%and in Sweden as
15.8%% An overall figure of 5.2% was reported from Egypsing to 17.7% in
patients over 60 years of ajeln Japan, 18.6% of people aged over 65 described

tinnitus** and in a similarly aged population sample in Nig¢ne figure was 14.196.

Tinnitus has been an age old debilitating conditisrfar as we have known.
The modality for treatment of tinnitus has evolweéth time, yet complete relief is yet
to be attained. Hence multiple studies are ongdmm@ttain complete relief from

tinnitus, if not at least improve the quality dElifor the bearers.
Anatomy:
Inner Ear

An essential organ for hearing and balance isritexnal ear, often known as
the labyrinth. It is made up of a bony labyrinthdaa membranous labyrinth.
Endolymph, a clear fluid, fills the membranous labh, while perilymph fills the

area between the membranous and bony labyrinths.

It is responsible for mechanoelectrical transduntiothe conversion
(transduction) of movements initiated by sound vgavethe cochlea or by changes in
the position of the head in space in the vestibsystem into electrical signals that

can then be passed to the brain along the auditorgstibular nerves.
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Figure 1 Cut Section Of Cochlea

A ridge of cells sitting on the BM and covered b ttectorial membrane is
the mature organ of Corti. The inner and OHCs hesttvo different types of hair
cells that make up the Corti organ (IHCs and OHChE IHCs are located above a
slender, rigid bony protrusion from the bone thatieles the modiolus. They
resemble flasks and have hair bundles that arergignetraight or shallowly 'U'
shaped, giving the impression that they are formaimg@lmost continuous 'fence' along

the medial or inner aspect of the organ of Cfrti.

The cylindrical OHCs have bundles of stereociliadmaf actin filaments that
protrude into the scala media at their apical efti®se stereocilia move in a plane
parallel to their plane of orientation as a resnilt BM-led tectorial membrane
displacements in response to acoustic stimuli: @eation when the movement is
toward the tallest stereocilia and hyperpolarizdtiepolarization when the movement

is towards the smallest stereocilia. The catioe«i®le ionic gates necessary for
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transduction and the production of an action paé@ire opened by displacement.

The stereociliary bundle is susceptible to moverbgrs little as 0.3 nrif.

The hair bundle is composed of rows of stereotiil&t increase in height in one
particular direction across the apical surfacehef hair cell, and a single kinocilium
located behind the row of longest stereocilia. B&fbn of the stereocilia towards the
longest ones opens MET channels, K+ enters antialecell becomes depolarized.
Deflection in the opposite direction closes thensducer channels and the hair cell

becomes hyperpolarized.

Auditory cortex

Auditory (Area 41)

radiations

— Medial geniculate
body

Inferior

Ventral and dorsal
colliculus

cochlear nuclei

|'
Vill Nerve | —Nucleus of
, :

lateral lemniscus

-

Lateral lemniscus

4?— — Superior olivary
.j.:' / complex

Cochlea Trapezoid body

Figure 2 Auditory pathway
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Two different neuronal populations give rise to thH#erent ANFs that
innervate the inner and OHCs. IHCs are innervatgdhle majority (90-95%) of
myelinated type 1 neurons. OHCs are innervatechbyrémaining 5-10% of type 2
neurons, which are slender and unmyelinated. Tiralsganglion is a collection of

both of these types of neurons' cell bodies.

Dendrites of the spiral ganglion's bipolar cellshiethh are located in
Rosenthal's canal, innervate the hair cells (camahing along the osseous spiral

lamina).

These bipolar cells' axons branch out onto theallaxad ventral cochlear
nuclei on both sides of the medulla, which are tedan the cochlear division of CN
VIII. Auditory circuits continue to be complex. Theimary nuclei in the ascending

auditory pathways from the cochlea are:

1. Superior olivary complex

2. Nucleus of lateral lemniscus.

3. The inferior colliculus

4. The medial geniculate body

5. The Auditory cortex.

The auditory fibres have many decussation locatamtstravel along both the
ipsilateral and contralateral paths. Thus, botlinbnamispheres have a representation

of each ear'®

Any pathology that can potentially damage the awgit pathways

has the potential to result in tinnitus.
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Physiology:
Peripheral mechanisms
Discordant damage of cochlear hair cells

OHCs have been shown to be more susceptible th&s td damage by
certain agents including noise and aminoglycosiaémtics. It has been suggested
that, in areas where OHCs have been damaged bus Iid@ain, the tectorial
membrane is no longer supported by the OHCs andsagronto the IHCs, causing

them to depolariz&’
Calcium channel dysfunction

Calcium is fundamental to several functions of ¢eah hair cells and some
drugs that are known to cause tinnitus, includiadjcglates and quinine, affect
intracellular calcium levels. Noise also affect® tboncentration of intracellular
calcium. It has therefore been suggested thatuwaldiux may be implicated in

tinnitus generation’
Glutamate receptors

The primary excitatory neurotransmitter within #neditory system is
glutamate, and there are many glutamate recepbgreups. The primary receptors
on auditory nerve fibres beneath the IHCs are dall®IPA receptors, and are in
charge of the quick communication of data from é¢eshto the brain. However,
glutamate in large quantities is toxic to nerverd& This effect, which can be
observed following significant noise exposure, i®dmated by AMPA. Another

subgroup of glutamate receptors, NMDA receptorsagse present in auditory nerve
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fibres though their function is still a matter @hse speculation. It has been observed
that pharmacological blockade of NMDA receptors tenprotective against both
salicylate-induced and noise-induced tinnitus inmah models. Although the
evidence that glutamate receptors are directlyicafgd in the causation of tinnitus is
at best circumstantial, they do offer a potentitd for therapeutic intervention and

this continues to be an active research Hrea.
Central mechanisms
Increased spontaneous firing

There is always a certain degree of electricalvagtin the auditory system even
when there is no sound input to the ear. Damadlet@ar results in reduced activity
in the auditory nerve which in turn downregulatesibitory processes in higher
auditory centres, resulting in the possibility o€ieased neuronal excitability in the

auditory cortex, which can be heard as tinnttus.
Increased central neural synchrony

Spontaneous neural activity in the auditory corgerormally random and, when
this activity becomes synchronized, this is thenaighat a sound is present. If the
peripheral auditory system is damaged, spontaneaisal activity tends to become

more synchronized and there is speculation thatcd give rise to tinnituS.
Reorganization of the cortical auditory map

The auditory system is tonotopically organized fraochlea to cortex:
structures within the auditory system that deahvétljacent sound frequencies are

situated beside each other. When the peripheratoaydsystem is damaged, one
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change seen in the auditory cortex is that neutioaisreceived inputs from parts of

the cochlea that have been damaged tune in togarest adjacent frequency input

that is still active. This results in over repretsgion of frequencies adjacent to areas

of damage and increased neural activity at thasgufncies!

Subjective Tinnitus

Objective Tinnitus

Otologic

Impacted wax Fluid in middle ear

Acute otitis media Chronic otitis media

Méniére's disease

Schwannoma

Presbycusis

Noise-induced hearing loss
e |diopathic sudden SNHL

Metabolic

Obesity
Hyperlipidaemia
Hypothyroidism
Hyperthyroidism

e Vitamin deficiency
Cardiovascular

Anaemia
Hypertension
Hypotension
Arteriosclerosis
Cardiac arrhythmias
Neurologic

Head injury (labyrinthine concussion)
Temporal bone fractures
Multiple sclerosis
Post- meningitis
Cerebral haemorrhage
e Cerebral infarct
Pharmacologic

e Certain medications
e ototoxic drugs
Psychogenic

e Depression
e Anxiety

Vascular

e AV shunts

e Congenital AV malformations

e Glomus tumour of middle ear
Venous hum

e Jugular bulb dehiscence.
Arterial bruit

e Vascular loop pressing on
auditory canal's fifth nerve
High-riding carotid artery
Carotid aneurysm

Carotid stenosis

Persistent stapedial artery

[ ]
Dental

Temporomandibular joint clicks

Palatal myoclonus

Patulous eustachian tube

Stapedial or tensor myoclonus

intern
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Diagnosis

Along with an assessment of the patient's medicatiand psychosocial
history, a history of the date and type of theituismust be gathered. The external
ear should be examined, the heart and cervicatiestshould be audible, and the
cranial nerve functioning, including hearing, slibube assessed. If there is a
possibility of hearing loss, an audiogram is ad¥iseo assess asymmetrical hearing
loss or tinnitus, pulsatile tinnitus, as well afest focal neurological dysfunction,
brain magnetic resonance imaging, frequently ifjugetion with magnetic resonance
angiography, may be necessary. A CT scan of th@desh bone may be necessary
when there is a past record of cholesteatoma otoidéss. Testing for vascular or
structural abnormalities has a rather low resultases of bilateral tinnitus. Serum
testing for conditions like anemia, polycythemia,ypércholesterolemia,
hyperthyroidism, syphilis, autoimmune diseases noay occasion be necessary.
Diagnostic testing should also include speech wiisoation testing, and

tympanometry.

Frequency of the tinnitus is matched with a varietystimuli using pitch
masking, loudness matching, minimum masking leMeldness matching, loudness
matching with a pure tone or noise, residual irttahi and other audiologic
measurements of tinnitus (achieving decreased serdtinnitus after exposure to a

masking tone at the pitch and intensity of theiturs).
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Tinnitis

l

History, physical

examination,
and audiogram
Subjective Objective
Unilateral Bilateral Pulsatile € IO
clicking
{ I !
Normal Abnormal Hearing loss +/- -L,:IE;:;:;:" = Palatal myoclonus
vertigo S - Patlous custachian
otoscopic oloscopic - Anemia - Swpedialiensor
examnation examination " . e
tympani muscle
l—lﬁ l l l» spasm
. _ < - Presbveiis Consider CTA
Hearing loss +/- No hearing loss = Cerumen Y s or MRA/MRV
vertigo or verligo impaction = Drug-induced
- Cholesteatoma - Otwsclerosis Consider MRI of
- Otitis media brain and
l 1 extema brainstem to rule
o = Onoscly E out localized
- Mcm_cw s discase Primary lesion
- Vestibular idiopathic 3
schwannoma tinnitis (somatic)
= Superior semicircular Consider high
canal dehiscence resolution
(SSCD) temporal bone
- Otosclerosis CT scan to
l evaluate for
anatomic
Consider MRI 1o rule abnomality
out retrocochlear
pathology: CT scan 1o
evaluate SSCD

DIAGNOSTIC FLOW CHART

TFI should be useful in both clinical and reseasdttings because of its
responsiveness to treatment-related change, wafalitscaling the overall severity of

tinnitus, and comprehensive coverage of multipledios of tinnitus severity.

The TFI calculates the harmful effects of tinnitus.has 25 items, and
responses are graded on a Likert scale of 1 tgHi®.range of sum scores is linearly

converted to be 0 to 100.The items load on eighscales:

1. Intrusive (unpleasantness, intrusiveness, persisjen

2. Sense of control (reduced sense of control)

3. Cognitive (cognitive interference)
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4. Sleep (sleep disturbance)

5. Auditory (auditory difficulties attributed to tintuis)
6. Relaxation (interference with relaxation)

7. Quality of life (quality of life reduced)

8. Emotional (emotional distress)

It has been established that a changing value lefaat 13 points indicates a

consistent, clinically significant improvemeft.
M anagement:

Tinnitus treatment necessitates a complete knowlexfgooth the patient as
well as the complaint being made. Patients may sionally just want confirmation
that the condition has no serious underlying cafiseording to estimates, supportive
counselling without specialised treatment is effectfor about 80% of tinnitus
patients. In other situations, the symptom is qdistressing and relief is of utmost

importance.
Psychological Treatments
Psychoeducation and Counseling

Psychoeducation and counseling can help patientegeatheir tinnitus and
any associated side effects, such as emotional isingsleep problems, and
disruptions to their work and personal lives, aliio many cases of tinnitus could

not be treated.
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Tinnitus retraining ther apy

Tinnitus retraining therapy aims to help the @atiperceive tinnitus as an
unconditioned stimulus by "retraining" the brainbicome accustomed to the tinnitus
signal. Two main elements of tinnitus retrainingrépy are audiological therapies in
the form of white noise devices or masking that lept just less than the patient's
perceived tinnitus level and directive, or eduaaio counselling. The brain's limbic
or emotional centres are thought to be activatedirbyitus, however this is being
attempted to be reduced. The protocol calls fojesting the patient to low-level,
continuous audio stimulation. One attempts to blégnedauditory input to the tinnitus

and lessen susceptibility to it by progressivelgraing the toné>*
Cognitive behavioral therapy

By reorganising the patient's unhelpful ideas anttioas, cognitive
behavioural therapy (CBT) aims to lessen negatiweot®nal and behavioural
reactions to tinnitus. Psychoeducation, relaxatitaining, mindfulness-based

training, imagery training, and exposure therapkenap the bulk of CBT>
Auditory Stimulation
Sound ther apy

White noise produced by masking equipment is mearibe calming and
lessen the tinnitus. By reducing tinnitus-relategbdrsynchronous activity in the
auditory cortex by the activation of lateral intibn, masking aims to reduce the
perceived loudness of tinnitus. Specifically, netdlsound therapy is a sort of sound
therapy targeted to patients in which the soundugtis's tinnitus-causing frequency

is subtracted. Complete masking and partially nraskire the two main categories of
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sound therapy approaches that have developed #iac&970s when sound therapy
was first introduced. Devices with adjustable, fregcy-specific narrowband (partial)
masking have grown in popularity since extendedoswpe to broadband (total
masking) stimulation is known to increase the risk hearing loss. There are
specialised sound generators that could be plaekuhd the ear, much like a hearing
aid. Furthermore, some hearing aids include bmikeund generators, which would

be perfect for people who additionally experienearing loss and tinnitu§:%’
Hearing aids

With the high prevalence of concomitant hearingslas tinnitus patients,
hearing aids are frequently advantageous in tlanrent of tinnitus. The most widely
used kind of treatment, known as sound therapy Km@y involves using sound-
generating equipment to cause a decrease in tiloitliness or an increase in quality
of life associated with tinnitus. Typically, thiakes the form of a hearing aid-like
device which emits a soft sound to lessen the sitieof the ringing. By letting the
patient set up a fan in the space, a comparahldt e be obtained. Tinnitus can be
made less intrusive by using a radio or televismmenerate an auditory stimulus.
The impact of hearing aids amplifying backgroundseacan be to disguise tinnitus.
Despite the fact that many people use hearing #ds; positive effects are more
noticeable in people who have tinnitus that is 0BMz in frequency (ie, in
the amplification range of the hearing aids). Hegriaids with integrated sound
generators produce narrowband or broadband noise ddfer sufficient high-

frequency masking’
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Cochlear implants

With the exception of treating particular undertyidisorders like otosclerosis
or vestibular schwannomas, surgical interventiosn Y&t not been demonstrated as an
effective modality in treating tinnitus in generdowever, findings indicate that
tinnitus is eradicated in more than 80% of patiemith bilateral significant SNHL
and concomitant tinnitus after cochlear implantafibDespite the type of tinnitus,
patients responded the same way. Preliminary relsealso indicates cochlear
implantation effectively reduces tinnitus in patgenvho have unilateral significant
SNHL and normal or almost normal hearing in theeotlear. According to
preliminary research, this subgroup had effectigesrgippressing tinnitus. This may
also be a good choice for people with severe werdhtinnitus as unilateral cochlear

implantation for one-sided hearing loss with tinsibhas become increasingly popular.
Phar macologic Treatments

Although multiple drugs have been used to alleviatnitus therapeutically,
the Food and Drug Administration has not yet appdoany medications for treatment
of primary, idiopathic tinnitus. Most of the medicams examined have undesirable

side effects and are ineffective.
Antidepr essants

Selected serotonin reuptake inhibitors and TCA hbeth been investigated
for treatment of tinnitus. Antidepressants haveroupd tinnitus measures in some
trials, but because of the methodological flawshiese studies and their inability to
generalise to individuals without depression, thase not routinely advised

for treatment of tinnitu¥® When compared to a placebo, amitriptyline has been
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demonstrated to have considerably lessened tinnitsplaints and loudness.
Another study examining the impact of nortriptylima& individuals with severe
tinnitus and significant depression discovered erelese in both the severity of the
depression and the tinnités.One study found that sertraline reduced tinnitus
loudness and intensity in people with concomitamprdssion and anxief§.
Although, it was discovered that in those with cficatinnitus who did not also have
comorbid depression, paroxetine had nil effectaduction of tinnitus symptoms.
When considered as a whole, these data indicatevtiife antidepressants may help
tinnitus patients who also have depression or anxibey should not be utilised as a

standard treatment for persistent tinnitus.
Anxiolytics

Clinical studies looking at how anxiolytics, inclag benzodiazepines, affect
tinnitus may not always demonstrate a benefit. @&¢ptam was found to lessen
tinnitus loudness in a single double-blind, placebatrolled research, although the
study had limitations due to its small sample sirel lack of repeatability. These
drugs can also have negative consequences, such sagnificant risk of drug

dependence and sleepiness.
Anticonvulsants

Anticonvulsant medications like lamotrigine andlzanazepine may be able to
reduce tinnitus-related central auditory hyperatgtivA Cochrane review, though,
was unable to show that benefits outweighed drakghaknticonvulsant side effects

include nausea, vertigo, headaches.
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Other compounds

Ginkgo biloba:

The most popular herbal tinnitus supplement, ginkijoba, includes bioactive
flavonoids with vasoactive and anti-oxidant effedts use is typically indicated by
one of three conditions: tissue damage, periphvasdular disease, or cerebrovascular
disease. The Ginkgo biloba extract EGb 761 is usadbjority of randomised control
trials (RCTs). A medical herb known as ginkgo bdols utilised for its alleged
capacity to improve memory and cognition. The daret range from 2 weeks to 2
years, and the dosages ranging from 80 to 720 nhgddeased cerebral blood flow,
anti-oxidant benefits, and anti-inflammatory effeetre some of the mechanisms of
action. Flavone and terpene lactone components baea linked to antiplatelet
actions. Although gingko is usually considered ¢éoshfe, patients should be informed
that there may be an increased risk of bleedinge@ally when ginkgo is combined
with drugs that have synergistic effects. With ttolowing major constituents
(greater than 0.1%), composition EGb 761 is statidad to contain 24% ginkgo-
flavone glycosides and 6% terpenoids: flavonol ngyxosides (such as quercetin-3-
0-glucoside, quercetin-3-0-rhamnoside, and 30 -Qhyhmyricetin-3-0-glucoside),
flavonol diglycosides, flavonol triglycosides, coant esters of flavonol
diglycosides, flavonoidic compound, terpenes (edlipbblide, ginkgolide A,
ginkgolide B, ginkgolide C, ginkgolide J), orgaracids, and steroids. The use of
ginkgo in the treatment of neurologic, psychiatritnctional, and physiologic
symptoms such as issues with memory, processingrnmation, attention and
concentration, psychomotor function, mood, tiredneand daily activities is

supported by the plant's putative neuroprotectiv @gnitive enhancing properties.
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Common indications include Alzheimer's disease age-related dementia, normal
ageing, traumatic cerebral injury, cerebrovasculeease, multi-infarct dementia,
cerebral atherosclerosis, cerebral insufficiencgrebral edoema, inflammation,
intermittent claudication, and glutamate toxicit@ther indications include the
symptomatic treatment of a number of disordersh siscan improvement in pain-free
walking, peripheral arterial occlusive disease.,(iiatermittent claudication), ver
Action-regulatory mechanisms Ginkgo appears to workugh flavones and terpene
lactones, respectively, which have antioxidant amid-platelet-activating factor (anti-
PAF) activities. Ginkgo has modulatory effects dme ttone of the cerebral
vasculature, the activity of receptors and tranemsf the metabolism of glucose, and
the electroencephalogram. Ginkgolides, which agetee lactones, decrease PAF and
improve blood flow. Ginkgo can influence venous anigrial vasoactive changes that
result in improved microcirculation, peripheral aogrebral blood flow, and tissue
perfusion. Ginkgo has a beneficial effect on blgmifusion, supporting its use in
treating peripheral artery occlusive disease, tirshiand vertigo with vascular origins.
The main mechanisms underlying the mitigative e#feén intermittent claudication
appear to be vasoregulation, platelet antagonisid, dfence against postischemic
oxidative damage. Properties related to metabolisrigation, and inflammation
Putative pathways for vascular dementia includeeasing blood flow, lowering
ischemia-reperfusion harm, and suppressing platel8ince the mitochondrial
respiratory system is both the primary target anel generator of ROS ginkgo
biloba may have direct protective properties onoogfibndria that support its
antioxidant properties (ROS). Scavenge ROS usanpfioids. Through intracellular
signalling pathways implicated in apoptosis, whaeonoid and terpene constituents

play a significant role, ginkgo may also have gmijatotic effects. Numerous
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different nutritional supplements, including meldtoand B-complex vitamins, have

been researched, but no positive effects have ibeatified >
Caroverine:

A quinoxaline derivative called caroverine, also okm as 1-
(diethylaminoethyl)-3-(p-methoxybenzyl)-1,2-hydragpxaline-2-one, was created in
the 1960s. Along with its antioxidant propertiearaverine has antagonistic effects
on the NMDA and -amino-3-hydroxy-5-methyl-4-isoxégmopionic acid (AMPA)
receptors. The cochlear afferents' primary exaiyaémd neurotransmitter, glutamate,
is released onto the IHC (IHC) synapse area. Ekeesmise exposure can cause
excitotoxic intracellular calcium overload and essige glutamate release in some
pathological conditions, which may be the caussdirofitus. According to studies,
caroverine and other glutamate receptor antagoo#stsspecifically block glutamate
receptors, such as the NMDA (N-Methyl-D aspartatgeptor, which eliminates

tinnitus in a large majority of patients.
Brain Stimulation

Brief magnetic pulses are sent to particular negjiof the cerebrum through an
unbroken scalp using the transcranial magnetic uséition procedure. Its been
demonstrated that repetitive transcranial magnetinulation (rTMS) lowers
neuronal activity in remote brain regions that ateysically related to directly
stimulated brain regions. Tinnitus treatment usigS was suggested because
aberrant central auditory system activity has bieggted to the feeling of tinnitus.
Few studies have indicated reductions in tinnimgesty with rTMS, Advancements

in quality of life for patients have not been dermtoated in randomised studies or
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comprehensive reviews or tinnitus reduction over lbhng term. Emerging research
suggests that deep brain stimulation of the caudatéeus may be helpful in the
treatment of tinnitus. Epidural excitation of thecendary auditory cortex by

implanted electrodes results in reduction of timsiin some patient§:3¢

Some people may benefit from additional therapieshs biofeedback,
acupuncture, hypnosis, and stress-reduction methddiswever, randomised

controlled trials have been unable to show thailitiis has improved.

In cases where objective tinnitus is brought orcukes flow turbulence, no
treatment may be required. Treatment for vasculamours, arteriovenous
malformations, increased intracranial pressure,sahgdvannomas should focus on the

root of the problem.
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MATERIALSAND METHOD

M ethodology

The present study was carried out at Departmefitofhinolaryngology and
Head and Neck Surgery, Jawaharlal Nehru MedicaleGel from January 2021-
December 2021 to study the effect of gingko bilebesus caroverine in the treatment

of tinnitus. A total of 80 patients were chosend@mly for the study.

Sour ce of data - Patients aged between 18 and 75 years with contplafrtinnitus
presenting to ENT & HNS outpatient department inBS. Dr Prabhakar Kore

Charitable Hospital during the study period.

Study design: A Randomized controlled study.

Study period: January 2021 to December 2021

Study population: Patients of both sexes between the age groug-60lyears who
are attending the ENT & HNS department in KLE Dralthakar Kore charitable

hospital

Sample size: 80 cases

(zg + z_ﬁ)zfsj +557)
(X1 - X2 )

where z is linked with the level of significance an@ s linked with the
power of the test. For 5% level of the significarme=1.96 and g =0.84 for 80%

power of the test.
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Ethical clearance: obtained from the institutional ethical committee

Method of randomization - Computer generated Randomisation

Inclusion criteria:

Patients of both sexes between the age group @bl@ars who are attending the

ENT & HNS department in KLE Dr. Prabhakar Kore dtadnle hospital,

. Patients who give consent to participate in theystu

. Patients who are clinically and audiologically domied cases of tinnitus.

Exclusion criteria;

The following patients are excluded from the study:

« Patients not willing to participate and not givaformed written consent.

«  Patients with any blood disorders.

* Patients with any recent vascular injury, major ggal illness and

undergone or undergoing surgery.

Patients having excessive tobacco, nicotine oradimgr substance abuse.
*  Pregnant females or women trying to conceive.
Statistical analysis:

The study's main objective is to compare the tvaupgs. We will compute the
mean and standard deviation for the continuous tgative data. Utilizing

appropriate statistical methods like the unpairéadent's t test, the continuous
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variables between groups will be compared. Theesttsl paired t test will be utilised
to compare two quantitative variables within a groRates, ratios, and percentages
will be used to express the categorical data. UgiagChi-square test or Fisher's exact
test, relationship between result, clinical, aethdgraphic factors will be examined.
Median will be used to represent discrete variabldiscrete variable comparisons
will be made using non-parametric tests. Suitabéplgs will be used to depict the
comparison. For all the tests the value of p lbéss t5% (0.05) will be considered

significant.

M ethodology

» After taking informed consent from the patient,itigetails and a thorough
clinical history will be obtained for duration amature of tinnitus, duration

and nature of any previous treatment.

« All patients will be clinically examined includinggeneral physical
examination, careful examination of the ear, nosd throat and routine

blood investigations will be done.

» All patients had to undergo pure tone audiometngirgg from 0-16000Hz

and tinnitus matching was done.

« All patients have to undergo blood investigationsnf which neutrophil

lymphocyte ratio and mean platelet value will bsessed.

» All patients were asked to fill a questionnaire ianitus functional index

adopted from Oregon health and science university.
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All patients have to fill the questionnaire befodeyying and after the course

of treatment being day 1, day 45 and day 90 resmbgt

A total of 80 patients of tinnitus will be considérfor the trial and will be

randomly divided into 2 equal groups.

One group will be given 120mg gingko biloba divided 3 doses for
treatment of tinnitus whereas the other group héllgiven 60mg caroverine

divided into 3 doses daily for a period of 3 months

Patients will be asked to follow up monthly for arijpd of 3 months and

severity of tinnitus will be assessed.
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TINNITUS FUNCTIONAL INDEX

Today's Date Your Name
Maonth fDay / Year Please Print

Please read each question below carefully. To answer a question, select ONE of the
numbers that is listed for that question, and draw a CIRCLE around it like this: 10%) or (1.

1 Over the PAST WEEK...

1. What percentage of your time awake were you consciously AWARE OF your tinnitus?
Nover aware 0% 10% 20% 30% 40% 50% ©60% 70% 80% 90% 100% -« Aways aware

2. How STRONG or LOUD was your tinnitus?

Nat at all strong or loud 0 1 2 3 4 5 ] T 8 9 10 - Extramely strong or loud

3. What percentage of your time awake were you ANNOYED by your tinnitus?
None of the time ™ 0% 108 20% 30% 40% 50% 60% 7T0% 80% 90% 100%: <Al of the ime

sC Over the PAST WEEK...

4. Did you feel IN CONTROL in regard to your tinnitus?
Vary much in control =0 1 2 3 4 5 & 7 8 g 10 -4 Never in control

5. How easy was it for you to COPE with your tinnitus?
Very easy fo cope = 0 1 2 3 4 5 -] 7 8 9 10 -d Impossibie to cope

6. How easy was it for you to IGNORE your tinnitus?

Vary easy to ignora w0 1 2 3 4 5 & 7 8 9 10 -4 Impossible to ignore

C Over the PAST WEEK...
7. Your ability to CONMCENTRATE?

Did not intarfere ™ 0 1 = 3 4 5 -1 s 8 L] 10 - Completely interfered
8. Your ability to THINK CLEARLY?

Did not interfere » 0 1 2 a 4 B G 7 B 9 10 A Compleiely interfered
9. Your ability to FOCUS ATTENTION on other things besides your tinnitus?

Did not intarfara m= () 1 2 3 4 5 G 7 8 9 10 A Completely interfered

SL |  Over the PAST WEEK...

10. How often did your tinnitus make it difficult to FALL ASLEEP or STAY ASLEEP?
MNever had difficulty p» 0 1 2 3 4 5 & 7 8 L] 10 - Always had difficulty
11. How often did your tinnitus cause you difficulty in getting AS MUCH SLEEP as you needed?

Navar had difficulty pe 0 1 2 3 4 5 6 T a8 L] 10 -4 Always had difficulty

12. How much of the time did your tinnitus keep you from SLEEPING as DEEPLY or as
PEACEFULLY as you would have liked?

None of the tima m 0 1 2 3 4 5 ] 7 B 9 10 - All of the tima

Copyright Oregon Health & Science University 2008 (4%, 15,08

Figure 3 Tinnitus Functional Index Questionnaire
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TINNITUS FUNCTIONAL INDEX

PAGE 2

Please read each question below carefully. To answer a question, select ONE of the

numbers that is listed for that question, and draw a CIRCLE around it like this: or @

A | Over the PAST WEEK, how much has Did not Completely
your tinnitus interfered with... interfere interfered
¥ ¥—
13. Your ability to HEAR CLEARLY? ¢ 1 6 7 8 8 10
14. Your ability to UNDERSTAND PEOPLEwho 0 1 6 7 &8 8 10
are talking?
15. Your ability to FOLLOW CONVERSATIONS 0 1 6 7 & 9 10
in a group or at meetings?
R | Over the PAST WEEK, how much has Did not Completely
your tinnitus interfered with... interfere interfered
¥ ¥—
16. Your QUIET RESTING ACTIVITIES? o 1 6§ 7 &8 9 10
17. Your ability to RELAX? o 1 6 7 & 8 10
18. Your ability to enjoy “PEACE AND QUIET"? a1 6 7 8 8 10
() | Over the PAST WEEK, how much has Did not Completely
your tinnitus interfered with... interfere interfered
¥ ¥
19. Your enjoyment of SOCIAL ACTIVITIES? o 1 6 7 & 8 10
20. Your ENJOYMENT OF LIFE? o 1 & 7 & 8 10
21. Your RELATIONSHIPS with family, friends o 1 & 7 &8 8 10
and other people?
22. How often did your tinnitus cause you to have difficulty performing your WORK OR OTHER
TASKS, such as home maintenance, school work, or caring for children or others?
Mever had difficuty = 0 1 2 3 4 5 i1 10 = Aiways had difficulty
E | Over the PAST WEEK...
23. How ANXIOUS or WORRIED has your tinnitus made you feal?
Not at all anxious or w0 1 2 3 - 5 -] 10 - Extremaly anxious
worniad or warried
24. How BOTHERED or UPSET have you been because of your tinnitus?
Nat at all bothered or p= 0 1 2 3 4 5 6 10 -« Extremealy bothaered
upsat or upset
25. How DEPRESSED were you because of your tinnitus?

Not at all depressed m= 0 1 2 3 4

5 ]

10 -4 Extremoly dopressed

Copyright Oregon Health & Science University

08 1508
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Results

Group A — received 60 mg caroverine per day, fpe@od of 3 months.

RESULTS:

Group B —received 120 mg gingko biloba per dayafperiod of 3 months.

Table -1: Gender wise distribution of patients in loth groups.

CAROVERINE GINGKO BILOBA

GENDER NUMBER % NUMBER %
FEMALE 16 40.00 11 27.50
MALE 24 60.00 29 72.50
TOTAL 40 100.00 40 100.00

30

20

10

GENDER DISTRIBUTION OF THE SAMPLE

CAROVERINE

FEMALE [l MALE

GINGKO BILOBA

Graph -1: Gender wise distribution of patients in loth groups.

Group A consisted of 16 females and 24 males (ratfje 75 years) and their

mean age was 43.3 + 13.7 years. There were 11dermmall 29 males in group-B, and

their mean age ranged from min to max at 43.9 Z4.8ears (Table -1, Graph-1).

Page 31



Results

Table - 2: Age wise distribution of patients in badb groups

CAROVERINE GINGKO BILOBA
AGE NUMBER % NUMBER %
18 - 24 3 7.50 1 2.50
25-34 7 17.50 13 32.50
35-44 13 32.50 8 20.00
45 - 54 8 20.00 5 12.50
55 -64 7 17.50 10 25.00
65-74 2 5.00 2 5.00
>75 0 0.00 1 2.50
TOTAL 40 100.00 40 100.00
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AGE DISTRIBUTION OF THE SAMPLE

15

[y
=]

15-24 25-34 35-44 45-54 55-64 65-74 275

. CAROVERINE GINGKO BILOBA

Graph - 2: Age wise distribution of patients in boh groups

Table -2 and Graph -2 show the age wise distributibtinnitus patients in
this study between the age group 18-75. In grouf3Apatients (32.5%) belonged to
the age group 35-44 years and in group B,13 patigBf.5%) belonged to the age

group 25-44 years, comprising the majority respebti
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Table -3: Distribution of patients in both groups kased on the ear involved

CAROVERINE GINGKO BILOBA

EAR NUMBER % NUMBER %
LEFT 20 50.00 10 25.00
RIGHT 12 30.00 16 40.00
BOTH 8 20.00 14 35.00
TOTAL 40 100.00 40 100.00

In Table-3, group A had 20 patients (50%) witilyoleft ear being affected,

group B had 16 patients (40%) with right ear a#fectTinnitus of the left ear was

most common in this study.
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Table — 4: Pure tone audiometry - Pitch matching (KiZ) on day 0,45,90 on

caroverine
CAROVERINE
MEAN | S.D. | MIN | MAX | pVALUE INFERENCE
DAY 0 3.53 1.25 15 6 -- --
DAY 45 2.81 1.03 1 5 0.0034 VS
DAY 90 2.43 1.02 1 4.5 < 0.0001 HS

Table — 5: Pure tone audiometry - Pitch matching (KiZ) on day 0,45,90 on

gingko biloba
GINGKO BILOBA
MEAN | S.D. | MIN | MAX p VALUE INFERENCE
DAY 0 3.26 1.15 15 6 -- --
DAY 45 2.70 1.09 1 5 0.0140 S
DAY 90 2.31 0.95 1 5 0.0001 HS
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MEAN PURE TONE AUDIOMETRY - PITCH MATCHING (KHZ)

35

25

DAY 0 DAY 45 DAY 90

() CAROVERINE GINGKO BILOBA

Graph-3: Pure tone audiometry - Pitch matching(kHz)on day 0,45,90 between

both groups

In group A the mean score of Pure tone audiometpjtch matching(kHz)
were 3.53 ,2.81,2.43 on day 0,45 and 90 respegtared in group B 3.26,2.7,2.310n
day 0,45 and 90 respectively (table-4,5). Graph sh@ws the comparison of mean

pitch matching(kHz) between both groups on day @& 90.
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Table — 6: Pure tone audiometry - loudness (dB)onay 0,45,90 on caroverine

CAROVERINE
MEAN | S.D. | MIN | MAX p VALUE INFERENCE
DAY 0 45.25 8.24 30 70 -- --
DAY 45 40.25 7.68 30 60 0.0031 VS
DAY 90 35.25 6.79 25 55 < 0.0001 HS

Table — 7: Pure tone audiometry - loudness (dB) oday 0,45,90 on gingko biloba

GINGKO BILOBA

MEAN | S.D. | MIN | MAX p VALUE INFERENCE
DAY 0 43.75 6.58 30 60 -- --
DAY 45 37.88 6.19 30 50 < 0.0001 HS
DAY 90 33.25 5.94 20 50 < 0.0001 HS
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MEAN PURE TONE AUDIOMETRY - LOUDNESS (DB)

50

45 .

40

. O

30
DAY 0 DAY 45 DAY 90

. CAROVERINE @ GINGKO BILOBA

Graph-4: Pure tone audiometry - loudness (dB)on da9,45,90 between both

groups

In group A the mean score of pure tone audiometigudness (dB)were
45.25,40.25,35.25 on day 0,45 and 90 respectivadyia group B 43.75,37.88,33.25
on day 0,45 and 90 respectively (table-6,7). Graghshows the comparison of pure

tone audiometry - loudness (dB) between both grampgay 0,45 and 90.
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Table — 8: Mean TFI scores on day 0,45,90 on caravee

Results

CAROVERINE
MEAN S.D. MIN | MAX | p VALUE INFERENCE
DAY O 109.00 34.34 31 181 -- --
DAY 45 79.48 25.24 24 144 < 0.0001 HS
DAY 90 61.05 22.63 20 108 < 0.0001 HS
Table — 9: Mean TFI scores on day 0,45,90 on gingkiloba
GINGKO BILOBA
MEAN S.D. MIN | MAX | p VALUE INFERENCE
DAY 0 97.43 28.31 45 161 -- --
DAY 45 71.55 19.79 40 129 < 0.0001 HS
DAY 90 53.93 16.91 28 90 < 0.0001 HS
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MEAN TINNITUS FUNCTIONAL INDEX SCORE
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Graph — 5: Mean TFI score on day 0,45,90 between thogroups

In group A the mean TFI score were 109,79.48,6h05day 0,45 and 90
respectively and in group B 97.43,71.55,53.93 on@4d5 and 90 respectively (table-
8,9). Graph — 5 shows the comparison of mean Tétesbbetween both groups on day

0,45 and 90.
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Table - 10: Mean TFl intrusive score on day 0,45,90n caroverine

INTRUSIVE
Y
MEAN S.D. MIN | MAX | VALUE | INFERENCE
DAY 0 16.05 3.71 10 24 -- -
DAY 45 12.23 3.31 7 22 < 0.0001 HS
DAY 90 10.25 3.33 5 20 < 0.0001 HS
Table - 11: Mean TFI intrusive score on day 0,45,96n gingko biloba
INTRUSIVE
p
MEAN S.D. MIN MAX VALUE | INFERENCE
DAY 0 14.00 3.31 6 20 -- --
DAY 45 11.45 3.26 5 21 0.0004 HS
DAY 90 9.30 2.56 6 18 < 0.0001 HS
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MEAN INDEX SCORE FOR INTRUSIVE
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Graph — 6: Mean TFl intrusive score on day 0,45,98etween both groups

In group A the mean TFI intrusive score were 1402%3,10.25 on day 0,45
and 90 respectively and in group B 14.00,11.45,9:3@ay 0,45 and 90 respectively
(table-10,11). Graph — 6 shows the comparison amig-l intrusive score between

both groups on day 0,45 and 90.
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Table - 12: Mean TFI control score on day 0,45,90nocaroverine

CONTROL
MEAN | S.D. | MIN | MAX |p VALUE |INFERENCE
DAY 0 13.13 4.60 0 22 - --
DAY 45 11.20 3.69 0 22 0.0212 S
DAY 90 9.13 3.52 0 20 < 0.0001 HS

Table - 13: Mean TFI control score on day 0,45,90mn0gingko biloba

CONTROL
MEAN S.D. MIN MAX |p VALUE | INFERENCE
DAY O 12.38 3.22 5 18 -- --
DAY 45 11.50 3.25 5 20 0.1152 NS
DAY 90 9.10 2.89 5 18 < 0.0001 HS
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MEAN INDEX SCORE FOR CONTROL
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Graph — 7: Mean TFI control score on day 0,45,90 leeen both groups

In group A the mean TFI control score were 13.120,0.13 on day 0,45 and
90 respectively and in group B 12.38,11.50,9.10dagy 0,45 and 90 respectively
(table-12,13). Graph — 7 shows the comparison adnmEF| control score between

both groups on day 0,45 and 90.
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Table - 14: Mean TFI cognitive score on day 0,45,36h caroverine

COGNITIVE
MEAN S.D. MIN MAX |p VALUE |INFERENCE
DAY 0 14.85 4.00 0 22 - --
DAY 45 11.18 2.88 0 17 < 0.0001 HS
DAY 90 | 10.25 2.94 1 16 < 0.0001 HS

Table - 15: Mean TFI cognitive score on day 0,45,398h gingko biloba

COGNITIVE
p INFERENC
MEAN S.D. MIN MAX VALUE E
DAY 0 14.00 2.48 20 - --
DAY 45 10.88 2.02 15 < 0.0001 HS
DAY 90 9.95 2.19 15 < 0.0001 HS
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MEAN INDEX SCORE FOR COGNITIVE
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Graph — 8: Mean TFI cognitive score on day 0,45,9etween both groups

In group A the mean TFI cognitive score were 14.83,8,10.25 on day 0,45
and 90 respectively and in group B 14.00,10.88,99%lay 0,45 and 90 respectively
(table-14,15). Graph — 8 shows the comparison atmig-| cognitive score between

both groups on day 0,45 and 90.
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Table - 16: Mean TFI sleep score on day 0,45,90 oaroverine

SLEEP
MEAN S.D. MIN MAX |p VALUE |INFERENCE
DAY O 13.80 4.14 3 22 -- --
DAY 45 10.10 3.37 3 18 < 0.0001 HS
DAY 90 8.08 3.07 3 16 < 0.0001 HS
Table - 17: Mean TFI sleep score on day 0,45,90 gimgko biloba
SLEEP
MEAN S.D. MIN MAX |p VALUE |INFERENCE
DAY 0 12.35 4.03 5 20 -- --
DAY 45 9.20 2.73 5 17 < 0.0001 HS
DAY 90 6.90 241 3 12 < 0.0001 HS
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MEAN INDEX SCORE FOR SLEEP
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Graph — 9: Mean TFI sleep score on day 0,45,90 beden both groups

In group A the mean TFI sleep score were 13.80018.28 on day 0,45 and
90 respectively and in group B 12.35,9.20,6.90 ay 6,45 and 90 respectively
(table-16,17). Graph — 9 shows the comparison @mig-| sleep score between both

groups on day 0,45 and 90.
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Table - 18: Mean TFI auditory score on day 0,45,96n caroverine

AUDITORY

MEAN | S.D. MIN MAX | p VALUE |INFERENCE
DAY O 10.25 5.58 0 21 -- --
DAY 45 7.15 4.19 0 17 0.0031 VS
DAY 90 5.38 4.02 0 13 < 0.0001 HS

Table - 19: Mean TFI auditory score on day 0,45,96n gingko biloba
AUDITORY
MEAN S.D. MIN MAX |p VALUE |INFERENCE

DAY 0 8.80 5.47 20 -- --
DAY 45 6.03 4.05 13 0.0059 VS
DAY 90 4.20 3.31 11 < 0.0001 HS
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MEAN INDEX SCORE FOR AUDITORY
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Graph — 10: Mean TFI auditory score on day 0,45,96etween both groups

In group A the mean TFI auditory score were 10.2%5,6.38 on day 0,45 and
90 respectively and in group B 8.80,6.03,4.20 on@45 and 90 respectively (table-
18,19). Graph — 10 shows the comparison of meanatBitory score between both

groups on day 0,45 and 90.
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Table - 20: Mean TFI relaxation score on day 0,45(Pon caroverine

RELAXATION
MEAN S.D. MIN MAX |p VALUE |INFERENCE
DAY 0 13.48 5.52 30 - --
DAY 45 9.73 4.58 24 0.0007 HS
DAY 90 7.78 4.15 21 < 0.0001 HS

Table - 21: Mean TFI relaxation score on day 0,45(®on gingko biloba

RELAXATION
MEAN S.D. MIN MAX | p VALUE |INFERENCE
DAY 0 12.40 4.30 3 20 -- --
DAY 45 8.85 3.25 3 15 < 0.0001 HS
DAY 90 6.88 3.20 1 15 < 0.0001 HS
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MEAN INDEX SCORE FOR RELAXATION
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Graph —11: Mean TFI relaxation score on day 0,45,9Between both groups

In group A the mean TFI relaxation score were 13.48,7.78 on day 0,45
and 90 respectively and in group B 12.40,8.85,&8&lay 0,45 and 90 respectively
(table-20,21). Graph — 11 shows the comparison ermTFI relaxation score

between both groups on day 0,45 and 90.
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Table - 22: Mean TFI quality of life score on day 35,90 on caroverine

QUALITY OF LIFE

MEAN S.D. MIN MAX |p VALUE |[INFERENCE

DAY 0 11.28 8.81 0 29 - --
DAY 45 7.55 6.72 0 23 0.0183 S
DAY 90 5.75 6.10 0 19 0.0008 HS

Table - 23: Mean TFI quality of life score on day 35,90 on gingko biloba

QUALITY OF LIFE

MEAN S.D. MIN MAX | p VALUE |INFERENCE

DAY 0 9.68 8.07 0 27 -- --
DAY 45 5.83 5.95 0 17 0.0087 VS
DAY 90 4.10 4.65 0 14 0.0002 HS
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MEAN INDEX SCORE FOR QUALITY OF LIFE
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Graph — 12: Mean TFI quality of life score on day 5,90 between both groups

In group A the mean TFI quality of life score wek#.28,7.55,5.75 on day
0,45 and 90 respectively and in group B 9.68,5.88,40n day 0,45 and 90
respectively (table-22,23). Graph — 12 shows thaparison of mean TFI quality of

life score between both groups on day 0,45 and 90.
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Table - 24: Mean TFI emotional score on day 0,45,96n caroverine

EMOTIONAL
MEAN S.D. MIN MAX | p VALUE |INFERENCE
DAY 0 14.48 4.72 2 24 - --
DAY 45 8.78 3.96 0 16 < 0.0001 HS
DAY 90 4.68 3.98 0 13 < 0.0001 HS

Table - 25: Mean TFI emotional score on day 0,45,96n gingko biloba

EMOTIONAL
MEAN S.D. MIN MAX | p VALUE |INFERENCE
DAY O 14.20 4.30 7 23 - --
DAY 45 8.40 3.66 1 16 < 0.0001 HS
DAY 90 4.33 3.32 0 13 < 0.0001 HS
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MEAN INDEX SCORE FOR EMOTIONAL
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Graph — 13: Mean TFI emotional score on day 0,45,%etween both groups

In group A the mean TFI emotional score were 18.48,4.68 on day 0,45
and 90 respectively and in group B 14.20,8.40,433lay 0,45 and 90 respectively
(table-24,25). Graph — 13 shows the comparison eArmTF|I emotional score

between both groups on day 0,45 and 90.
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Discussion

DISCUSSION:

Tinnitus is the perception of sound in the abseoc@an external acoustic
stimulus or electrical stimulation of the ear. Titns is a common and occasionally
debilitating medical condition. The severity ofritus can range from arbitrary to
completely disabling. Tinnitus being a common iisedoes not have a standardized

and effective treatment plan.

The aim of this study is to study the effect ofgia biloba versus caroverine
in the treatment of tinnitus. The study was conédctat department of
otorhinolaryngology and head and neck surgeryiargricare centre, Belagavi from
January 2021 to December 2021. 80 patients weleded in the study and the

patients were confirmed cases of tinnitus abovgeEs of age.

In this study, subjects were allocated into 2 gro@poup A was receiving
received 60 mg caroverine per day and group B vedei20 mg gingko biloba per

day, for a period of 3 months.

Group A consisted of 16 females and 24 males (rab@e- 75 years) and their
mean age was 43.3 £ 13.7 years. There were 11dsmald 29 males in group B, and
their mean age ranged from min to max at 43.9 ¥4 $ears. Out of total 80 cases,
showed statistical gender preponderance among niedtgeen both the groups.
Likewise, in a study Sachin Jain etalhe majority of the 48 patients with tinnitus
who were chosen were between the ages of 30 ajdl1487%), followed by 50 and
60 (18.75%). With a male to female ratio of 1.82tlyas discovered that males had
greater rates of tinnitus. This stands in conttagbopulation statistics, which show

that females outnumber males (53.1% to 46.9%).Hewen a study conducted by
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Jan Skutil et af/ in the 197 cases, 117(59.3%) were female showirfgnsale
preponderance and the majority age group beingdetvb0-60 years. In the study
conducted by Abha kumari et @but of 50 patients, maximum number were in age
group of 41-50 years with a preponderance for mdleghe study conducted by
Nishad et af® among 86 patients suffering from tinnitus, mosttw# patients were
between 50-60 years (40.69%) followed by 40-50 y€aR.09%) with the male to

female ratio 2.07:1 showing male preponderance.

In our study, left ear was the most involved withgtients (37.5%). However,
in a study conducted by Sachin Jain et af,48 patients, bilateral ear involvement
was most common (35.42%) followed closely by thatight ear (33.33%) and left

ear (31.25%)).

In our study, improvement in symptoms of tinnituasaobjectively measured
with pure tone audiometry pitch matching(kHz) anddness(dB) on day 0,45 and 90.
On day 0, the mean value of loudness in patientgiogko biloba was 43.75 + 6.58
dB, which improved on day 45 to 37.88 + 6.19 dB andday 90 to 33.25 + 5.94 dB
showing significant improvement in the loudnesshia gingko biloba group with a p
value <0.0001. Similarly in a study conducted byrimstern and Biermaritwith
99 patients, 50 of them received gingko biloba 4@dlacebo over 12 weeks. Over
the period of 12 weeks the loudness improved framean value of 42.2 dB to 39 dB
in the gingko biloba group and 44.3 dB to 45.1 dBhie placebo group with a p value
of 0.015. In a study conducted by Sachin Jain 2Bafore starting treatment, out of
48 patients, 24 (50%) had tinnitus that matchedra pone sound between 41 and 60
decibels, and 20 (41.67%) had a match between @l4@rdecibels. Three patients

(6.25%) experienced tinnitus matching between 6d 8B dB, while only single
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patient had tinnitus matching between 0 and 20Af®r three months of therapy, six
patients in the caroverine group (26.09%) had tirsnihat matched a pure tone sound
between 41 and 60 decibels, and seven (30.33%)ahadtch between 21 and 40
decibels. 9 patients (or 39.13%) had tinnitus tmatched with 0-20 dB, while 1
patient (or 4.35%) had tinnitus that matched with80 dB whereas in gingko biloba
group, 5(20%) patients experienced tinnitus thatchred with a pure tone sound of
41-60 dB, 11 (44 %) had a tinnitus match of 21-B0 @(36%) patients had a tinnitus
that matched with 0-20 dB and 0 had a tinnitus hiatc of 61-80 dB. In a study
conducted by Peter Franz et*&lpf 60 patients, 30 received caroverine and 30
placebo, whose mean value of tinnitus matching 8@dB and 45dB respectively

before treatment, which changed to 50dB and 508 akatment.

In our study, for subjective assessment of tinpitirsitus functional index
questionnaire was used, which contained a tot2bafjuestions with 8 subscales and
adding to a total score of 250. This questionnhae not been used in any similar
studies. The questionnaire was filled on day 0% 20. In the caroverine group, the
mean TFI scores on day 0,45 and 90 were 109.0034349.48 + 25.24 and 61.05 +
22.63 respectively, showing an improvement overaditims with a significant p value
<0.0001. In the gingko biloba group, the mean Tddres on day 0,45 and 90 were
97.43 £ 28.31,71.55 +19.79 and 53.93 + 16.91 mdspdy, showing an improvement
over 3 months with a significant p value <0.000ke Bubscales of the questionnaire
comprise of intrusive, control, cognitive, sleepdiory, relaxation, quality of life,
emotional. The mean scores showed improvement si@bsubscales between both
groups. In a study conducted by Sachin Jain 20&K8 patients, before initiation of

treatment mean tinnitus grading scores were 5.08anmoverine group and 4.48 in
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gingko biloba group whereas after 3 months the ntieaitus grading scores reduced

to 4.04 and 3.20 respectively.

In a study conducted by Peter Franz ef®abf 60 patients, 30 received
caroverine and 30 placebo, were subjectively radeda five-point scale. Before
initiation of treatment a score of 2,3 and 4 waporeed by 5,12 and 2 cases
respectively. 1 week after treatment a score afdlZawas reported by 4 and 10 cases

respectively, showing an improvement in the caroeegroup.

In a study conducted by Basha Shaik F étail90 patients,30 received gingko
biloba,30 caroverine and 30 multivitamin and weseegsed by tinnitus case history
guestionnaire. In the caroverine group, beforetmeat 9 were mild,16 moderate and
5 severe whereas after treatment it improved tail@,14 moderate and 3 severe. In
the gingko biloba group, before treatment 2 weréd/22 moderate and 6 severe
whereas after treatment it improved to 21 mild,9derate and O severe. In the
multivitamin group, before treatment 11 were mi@lrhoderate and 3 severe whereas
after treatment it improved to 12 mild,5 moderatel 8 severe. Tchq score post-
treatment with Gingko biloba showed statisticaljduction with a value less than

0.001.

In a study conducted by Radhika Sodadasu &t @f,60 patients,30 received
caroverine and intratympanic steroid injection 80dreceived placebo, were assessed
by Tinntus handicap inventory questionnaire. In shely group, pretreatment mean
score was 58.33+24.9 which improved to 46.13+2&ftér 6 months of treatment.

Whereas in the control group no significant improeat in THI score was seen.
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In a study conducted by Davies E ef%tf 909 patients, 448 received gingko
biloba and 461 placebos, were assessed by a quastie® with 3 subscales. In the
study group, baseline loudness, awareness of btyalbi ignore tinnitus, impact and
variability of tinnitus scores were 443,453,458 &T@ respectively which improved

to 302,315,302 and 338 respectively after 14 weékseatment which is significant.

In our study, in the caroverine group, the mearugive scores on day 0,45,90
were 16.05 + 3.71, 12.23 + 3.31, 10.25 + 3.33 rethpaly and in the gingko biloba
group the mean intrusive scores on day 0,45,90 Wwére 3.31, 11.45 + 3.26, 9.30 +
2.56 respectively which were significant with a glue <0.0001. In the caroverine
group, the mean control scores on day 0,45,90 W&iE3 + 4.60, 11.20 + 3.69, 9.13 +
3.52 respectively and in the gingko biloba group thean control scores on day
0,45,90 were 12.38 = 3.22, 11.50 + 3.25, 9.1 + 2r8Spectively which were
significant with a p value <0.0001. In the caromergroup, the mean cognitive scores
on day 0,45,90 were 14.85 + 4, 11.18 £ 2.88, 1&2h94respectively and in the
gingko biloba group the mean cognitive scores on@d5,90 were 14 * 2.48, 10.88
+2.02, 9.95 £ 2.19 respectively which were sigmifit with a p value <0.0001. In the
caroverine group, the mean sleep scores on day90,4fre 13.8 + 4.14, 10.1 + 3.37,
8.08 + 3.07 respectively and in the gingko bilobaug the mean sleep scores on day
0,45,90 were 12.35 + 4.03, 9.2+2.73, 6.9 + 2.4peesvely which were significant
with a p value <0.0001. In the caroverine groug thean auditory scores on day
0,45,90 were 10.25 + 5.58, 7.15 + 4.19, 5.38 * 4d¥pectively and in the gingko
biloba group the mean auditory scores on day O4&e 8.8+ 5.47, 6.03 £ 4.05, 4.2
* 3.31 respectively which were significant with argdue <0.0001. In the caroverine
group, the mean relaxation scores on day 0,45,96 448 + 5.52, 9.73 + 4.58, 7.78

* 4.15 respectively and in the gingko biloba grolw mean relaxation scores on day
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0,45,90 were 12.4 + 4.3, 8.85 + 3.25, 6.88 + 3speetively which were significant
with a p value <0.0001. In the caroverine group,ritean quality of life scores on day
0,45,90 was 11.28 + 8.81, 7.55 £ 6.72, 5.75 + @dpectively and in the gingko
biloba group the mean quality of life scores on 845,90 was 9.68 + 8.07, 5.83 +
5.95, 4.1 + 4.65 respectively which were significaith a p value <0.0001. In the
caroverine group, the mean emotional scores or0gty,90 were 14.48 + 4.72, 8.78
+ 3.96, 4.68 * 3.98 respectively and in the gingkoba group the mean emotional
scores on day 0,45,90 were 14.2 + 4.3, 8.4 + 3683 + 3.32 respectively which
were significant with a p value <0.0001. Improvemienscores was seen across all
subscales (intrusive, control, cognitive, sleepdituay, relaxation, quality of life,

emotional) over 3 months which were significant.
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CONCLUSION:

Tinnitus is the perception of sound in the absence of any externa acoustical or
electrical stimulation of the ear. Tinnitus lasting longer than 3 monthsis considered as

chronic tinnitus.

The result of this study implies that the drugs ginkgo biloba and caroverine
given orally helped aleviate tinnitus. Improvement was seen in pitch matching and
loudness on pure tone audiogram at the end of the study period of 3 months.
Improvement was seen in tinnitus functional index scores at the end of 3 months.
Improvement was across al subscales of TFl i.e., intrusive (unpleasantness,
intrusiveness, persistence), sense of control (reduced sense of control), cognitive
(cognitive interference), sleep (sleep disturbance), auditory (auditory difficulties
attributed to tinnitus), relaxation (interference with relaxation), quality of life (quality

of life reduced), emotional (emotional distress) at the end of 3 months,

Hence, from the observations in this study, we can conclude that ginkgo biloba
and caroverine are both effective in alleviating tinnitus and can be administered as an
effective mode of treatment as it is widely available, inexpensive, and without any

negative side effects on the market.
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Summary

SUMMARY

This study was conducted in “KLES Dr Prabhakar Kbi@spital, Belagavi
during a study period of one year on patients dgettveen 18 and 65 years with

Tinnitus attending ENT & HNS outpatient department”

All patients underwent thorough history taking aclkhical examination.
These patients were subjected to Pure Tone Audrgrfeat objective assessment and

Tinnitus functional index questionnaire for subjeetassessment of tinnitus.

The following results were noted-

Male predominance was observed in the study, wihrge noted mostly in age

demographics of 25-44 years.

* In this study, left ear was most commonly involved.

» Both groups showed statistically significant impgowent in tinnitus.

» Both groups showed significant improvement acrdlssudscales of TFI.

According to literature, there is no standardizedtment for tinnitus, hence

research is ongoing to alleviate these symptoma fuetter quality of life.
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ANNEXURE | - CONSENT FORM

“‘EFFECT OF GINGKO BILOBA VERSUS CAROVERINE IN THE
TREATMENT OF TINNITUS"-A ONE YEAR RANDOMIZED CONTRO L

STUDY

PRINCIPAL INVESTIGATOR: REG. NO: BE0120003

Post Graduate student

Department of Otorhinolaryngology.
CO-INVESTIGATOR

Professor,
Department of Otorhinolaryngology and Head
and Neck Surgery.

INTRODUCTION AND PURPOSE:

The purpose of the study is to compare the effécgiogko biloba versus

caroverine in the treatment of cochlear tinnituma year randomized control study.

PROCEDURE:

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

the proforma and the final diagnosis will be canfad.

After getting inducted in the study, you will beadwated tinnitus on clinical
examination. Patient will then have to undergo ptowe audiometry and will be

evaluated.

BENEFITS:

Patient will not be eligible for any kind of monstabenefits or any free

services.
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RISKS:

Methods applied to do the study are safe.
COST OF PARTICIPATION:

The cost of the Investigation will be borne by tBtidy Subject. The other
indirect expenses will be borne by the Investigator
PRIVACY AND CONFIDENTIALITY:

The results of the study may be published in jolgrifier scientific purposes.
However, your identity will not be revealed. Allfammation 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 fitbis study for

presentation in scientific meetings. However, yidentity will not be revealed.

QUERIES AND CONTACT:

If you have any questions about rights as a rebgaadicipant you can contact
Dr. Harsha Hegde Chairperson, J.N. Medical college institution#iEal Committee
for Human Subjects Research, scientist, ICMR, Nwatfiolnstitute of Traditional

Medicine, Belagavi .
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CONSENT SUMMARY:

| have been explained all the contents of this ent®orm in my local language
and having understood and clarified all my queabsut the study to the best of my
knowledge, | hereby give my voluntary consent fartgipation in the study. | do sign

the informed consent form in front of an eyewitnes®m | recognize.

Name and Signature/ left thumb impression of the pdicipant:

Name and Signature of the interviewer:

Name and Signature/ left thumb impression of the ewitness (Relative):

Signature of the guide: Date:
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ANNEXURE | - PROFORMA

“EFFECT OF GINGKO BILOBA VERSUS CAROVERINE IN THE
TREATMENT OF TINNITUS"-A ONE YEAR RANDOMIZED CONTRO L
STUDY
Date:
O.P. No:
Name: Age:
Sex: Occupation:
Address: Phone No:
CLINICAL PROFILE:
Chief Complaint:
History of Present lliness
Past History:
Personal History:
Family History:
I) General Physical Examination -
Blood Pressure: Pulse: Respiratogtd?

Pallor Icterus Clubbing Cyanosis mphadenopathy Oedema
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II) ENT Examination

1. EAR EXAMINATION:

Pinna

Pre auricular area

Post auricular area
External auditory canal
Tympanic membrane
TUNING FORK TESTS:

Rinne’s test 256 Hz
512 Hz
1024 Hz

Weber’s test:

Absolute Bone Conduction test:

2.NOSE EXAMINATION

External appearance

Root

Bridge

Dorsum

Alae

Tip

Columella

Right

Left

Page 74



Annexures

Cold spatula test

Anterior Rhinoscopy

Posterior Rhinoscopy

Paranasal Sinus Examination

3 THROAT EXAMINATION :

4. NECK EXAMINATION

Diagnosis:

PURE TONE AUDIOMETRY:

AUDIOGRAM
10

0

10

[
S

]

&

g

<

8

Hearing 'l:...hold (dB re 20 upa)
3

8

8

-+ +t++++++ T+

|
1
]
T
Il
T
1
Ll
L
1
Il
1
1
1
|
1
!
1
|
I
|
i
|
T

ALl JE AL AL A N AE AR APt E

g
N o=
S

125 250 500 1000 2000 4000 8000

Test Frequency
SYM30LS

EAR Masked Unmasked | Masked Unmasked

MODE | Air Conduction | Bone Conduction | Colour

LEFT A | X [ < | Bue
rmeit | O [ O ] > | Red

NO RESPONSI Add ‘V' below the respective symbols

ADDITIONAL TESTS

TEST

LEFT

SISI SCORE
TONE DECAY COUNT
ABLB

SPEECH AUDIOMETRY
SR Threshold

SD Score

MC Level

Thershold of Discomfort

d8

dB8

TUNNING FORK TESTS
Rinnie

Weber

ABC

OTHER TESTS

Remarks :
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ANNEXURE Il - PHOTOGRAPHS

Photograph 1- MAICO MA53 Audiometer
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ANNEXURE IV: MASTER CHART

Annexures

5
3
E @ ° 5] = 5 w Pure Tone Pure Tone
f E 4 g 8 E g Audiometry - Pitch Audiometry - Tinnitus Functional Index score
8 = o 3 Matching (kHz) Loudness (dB)
g
o lwleololwle ° n o
2l x|z 2|5z 3 E %
o a o a o a a a o
cle| L |8 el |8 clel .| 8
gl |2l el 5| 2|5 | E|s|2|zs|2|e|B8|S|5 |5 |5 |2|s|2||8|€|5]|E%]|s
a b= s [ 2 ® Qo - @ s = @ 2 o] 2 - @ s = @ 2 ® 2 -
2 c [=% K 5 x E = 5 2 c =4 K £t x E = 5 2 c c K £t x E = 5
=] S 4 > S K] = 2 =) =] S @ > Ef K] = 2 o =] S @ > E K] = 2 =)
< o S =4 7] © £ = = o ] =4 (3} © £ = = o ] =4 (3} © £ =
el s | & = g | 5| & = gl 5| &| 3
g 5 g s g 5
= = =
1 yallappa 34 | male | right | 6months i‘i'l"gl;: 5 5 s | 60 | 50| so| 15| 11| 15| 16| 3 3 2| s | 13| 11| 13| 12| 2 3 s | 16| 75| 13| 10| 14| 12| 2 3 13| 72
2 komal 35 | female | left | 6months | caroverine | 5 5 | 45| 50 | 50 | 45 | 19| 22 | 12| 20| o0 | 30| o0 | 20| 123] 17| 22| 11| 18| o | 24| o0 | 16| 08| 15| 20| 11| 16| o0 | 21| o | 13| 9
3 shobha 28 | female | right | 6months i‘irl'g';: 5 5 4 | a0 | 4 | 3 | 18| 17| 9| 12| of 12| of 13| s | 17| 17| 8| 12| o 9 o| 10| 73| 14| 12| 8| 10| o0 7 0 6 | 59
4 humavan 59 male right | 7 months caroverine 2.5 2.5 2 45 45 40 10 0 0 10 9 0 0 2 31 10 0 0 8 6 0 0 0 24 10 0 1 6 5 0 0 0 20
5 dundesh 75 | male | left | 1year i‘irl'g';: 35 (35| 3 | 50| so| 40 | 20| 18| 13| 12| of 17| o 16| e | 19| 19| 12| 12| o| 15| o| 12| 9| 18| 18| 13| 12| o] 15| o 10| s
6 sagar 16 | male | right | 6months | caroverine | 5 1 4 | 60 | 60 | 50 | 24| 12| 18| 12| o0 | 24| o0 | 20| 10| 22| 13| 17| 10| o0 | 23| 1| 15| 101| 20| 12| 16| 8 o | 19| 1| 10| 86
7 anil 25 | male | left | 8years i‘irl'g';: 35 35| 3 | 4| 35| 3| 12| 13| 9 3 0 8 o | 15| e | 12| 13| 9 7 0 6 o| 12| 9| 10| 10| 10| & 0 5 0 6 | 37
3 jakappa 55 | male | both | 6months | caroverine | 35 | 35 | 3 | 40 | 40 | 30 | 21 | 16 | 15| 15| o | 15| o | 18| 100]| 19| 18| 14| 14| o | 12| o | 14| o1 | 17| 16| 13| 12| o0 5 0 8 | 75
9 mahaning | 55 | male | both [ 8months i‘i'lfl;: 2 2 2 | 30| 30| 25| 10| 12| 17| s o| 11| 1| 10| 6| 8| 12| 15| 6 0 9 0 7] s6| o 1| 15| s 0 3 o| 4| s
10 | kempanna | 40 | male | both | 9months i‘irl'g';: 25 | 25 | 25| 30 | 30 | 25 7| 13| 12| s 2 9 o| 10| 61| 6| 14| 1| 7 1 8 0 7] sa| 6| 12| 10f 7 0 6 0 4| a5
ingk
1 nagappa 55 | male | left | 1year oo 3 3 | 25| a0 | 4 | 35| 13| 12| 15| 7 1 7 0 9 | e | 12| 14| 13| 7 1 6 0 7| 62| 12| 13| 18| 7 0 3 o| 4| s3
12 pradeep 30 male right 1year caroverine 2 2 1.5 35 35 30 12 6 11 3 0 10 1 7 50 10 8 11 3 0 9 1 5 49 10 8 11 3 0 8 1 3 44
13 sunita 55 | female | both | 1year i‘i'l"gl;: 15 15| 1 | 40 | 40 | 40 6 6 | 11| s 1 9 o| 11| 5| s 8| 1| s 0 8 0 8 | 4| 7 6 | 11| s 0 6 0 s | 40
14 p;;‘r’:;f 25 | female | left | 6months | caroverine | 3 | 25 | 25 | 40 | 40 | 35 | 14| 10| 14| 1| 1 2| of| 1| 73| 13| u| 13| 0] o 8 0 8| 61| 13| 10| 13| 10| o 7 0 5 | 68
sadashiv . :
15 gopal 60 male right | 8 months caroverine 25 2 2 35 35 30 10 9 11 7 3 9 0 8 80 10 9 9 7 2 6 0 4 68 9 7 10 6 1 4 0 0 58
16 rakesh 32 | male | both | 6months gingko 3 | 25| 2 | 45| 40 | 40 | 15| 14| 13| 7 of| 17| o 1| e | 1| 15| 1| 7 o| 12| of 0| s6| 11| 14| 1| s 0 9 0 7| ;
jakappa biloba
17 basavaraj 60 | male | both | &months gingko 25 | 2 2 | 45 | 40 | 35| 10| 1| 13| 8 5 1 2 7 65| 9| 12| 10| 7 4 9 1 4| se| 7 9 9 6 2 7 1 1| @
subrao biloba
18 | laxmanarjun | 37 | male | right | 6months ii?gl;: 2 1 1|35 | 30| 20| 11| 15] 15| 9 1| 16| 1| 16| 8| 10| 15| 13| 6 o| 14| of 12 70| o 1| 12| a o| 12| o 9 | s7
lakkavva :
19 sallana 49 | female | left | 6months | caroverine | 2 2 | 15| 35| 3| 3| 10f 10 u| 7 2| 10| o 8| s8] 9| 11| 10| 6 1 9 0 6| 61| o 9| 10| 6 0 7 0 2 | 3
20 shobha 43 | female | right | 8 months gingko 3 2 2 | 45 | a0 | 40| 14| 15| 12| 15| 15| 15| 14| 15| 1s| 12| 1| o | 14| 12| 12| 12| 1| e | 1| 12| 9| 11| 11| 9 9 s | 77
vishwanath biloba
21 51 ::;";:” 50 | female | right | 1year | caroverine | 5 4 | 35| 50| 40 | 35| 14| 13| 13| 14| 11| 14| 16| 13| 08| 12| 13| 12| 13| 9| 12| 14| s | o1 | 12| 11| 11| 10| 8 9| 13| s | 79




Annexures

22 | saminaasif | 32 | female | left | 1year | caroverine | 35 | 25 | 2 | 50 | 50 | 40 | 17 | 16 | 16| 17| 15| 16 | 19] 17 | 133] 15| 16| 13| 14| 13 ] 13| 17| 13 ] 114] 13 ] 13| 11| 1] 10] 10 ] 13 89

23 nagawa 20 | female | right | 1year | caroverine | 3 | 25 | 2 | 40 | 40 | 30 | 16 | 17 | 19 | 16 | 14 | 14 | 17 | 19 | 132 | 14 | 16 | 16 | 15 | 12 | 13 | 13 | 15 | 115 | 12 | 13 | 14 | 12 | 11| 10| 11 52

2 suresh 27 | male | both | 2years gingko 25 | 2 | 15| 40 | 30 | 30 | 13| 13| 14| 15| 13| 15| 17| 17| 17| 12| 13| 22| 13| 0| 14| B| 14| 00| 20| 9| 12| 0| 7| 1| 120 78
bhistappa biloba

25 vallappa 38 | male | right 10 gingko 3 | 25| 2 40 | 30 | 30 17| 16| 17| 15| 13| 14| 17| 17| 126| 14| 16| 15| 13| 12| 11| 13| 12| 106 13| 13| 13| 10 9 8 9 81
ningappa months biloba

2 ba;z‘:;'aj 27 | male | both | 1year i‘irl'glgg 2 | 15| 15| 50| 50| a5 | 15| 12| 16| 17| 14| 13| 18| 16| 120] 1| 1| | 13| 12| o 17| 8| 2| s 5 9 5 4 9 7 8
abubakar .

27 handa 20 | male | left | 1year | caroverine | 3 2 2 | 40 | 30| 30| 17| 15| 13| 17| 1| 12| 16| 18| 19| 9| 10| 10| 9 8 8| 10| 7| 1| 7 7 9 8 5 7 8 54

28 reshma 34 | female | left | 1year gingko 3 2 2 | 30| 30| 25| 15| 15| 13| 20| 12| 17| 16| 16| 1224| 11| 11| 11| 10| 9| 13| 12| 8| s | 9 3 9 7 7 7 7 55
abubakar biloba

29 | Khatakahmed | o) e | et 1 year gingko 2 2 | 15| a0 | 35 | 30 12 12| 12| 16| 0| 14| 15| 20| 123 10| 12| 10 7 7 9 8 7 70 8 8 8 4 4 7 7 51
jamadar biloba

30 subash 45 | male | both | 2years gingko 15| 15| 1 | 40 | 35 | 30| 14| 14| 14| 15| 12| 14| 22| 19| 1224| 5 5 8 7 4 3 6 s | 48| 6 5 8 6 3 5 8 6
tippanna biloba

31 rushikesh 36 | male | right | 1.5years gingko 25 | 2 2 40 | 35 | 35 15 15| 17| 17| 16| 18| 19| 22| 139| 9 10| 11| 10 7 9 8 8 72 7 7 10 7 6 9 7 54
gawade biloba

32 ﬁz::::n h‘ 75 | male | both | 1year | caroverine | 2 | 1.5 | 15| 45 | 40 | 40 | 16| 15| 16| 13| 13| 17| 7| 15| 122| 7 6 8 6 7 u| u| 7| e | 6 5 8 5 4 3 7 5

33 pooja 18 | female | left | &months gingko 25 | 2 2 40 | 35 | 35 14| 14| 14| 10| 10| 14| 15| 14| 105 11| 13| 11 8 7 1n| n 6 78 9 1 9 6 4 9 8 57
yallappa biloba

34 h:i:::::r” 59 | male | right | 6months | caroverine | 15 | 1 1| 40 | 35| 35| 18| 18| 18| 14| 14| 17| 20| 19| 138| 22| 11| 12| 9| 0| 9| 10| 0| 8| 10| 9 9 4 6 3 7 55

35 sunita 55 | female | right | 1year gingko 3 2 1 s0 | 40 | 35 14| 14| 13| 11| 10| 14| 14 9 99 | 1| 12| 10 7 6 9 7 3 66 9 9 9 4 5 6 6 50
darendra biloba

36 pk'a':gf 26 | female | left | 1year | caroverine | 2 | 1.5 | 15| 40 | 40 | 30 | 15| 11| 13| 12| 10| 12| 13| 1| 9| 9| 0| 10| 7 4 7 9 3| s9| 6 6 6 7 3 6 5 40

37 | shobhahugar | 28 | female | right | 1year i‘i'l“j;: 2 | 15| 15| 50| 40 | 35 | 15| 14| 15| 16| 11| 17| 18| 15| 121 o | 0| 1| 0| 7| 1| 13| 8| s | 7 8 9 7 4 8 8 54

38 Sz‘ia:;'v 63 | male | right | 8months | caroverine | 2.5 | 2 | 15 | 40 | 40 | 30 | 16| 12| 16| 13| 1| 17| 16| 15| 115| 11| 10| 10| 8 7 7 0| 6| 05| 8 9 8 5 3 6 6 48

39 fakiragauda 38 male left 8 months caroverine 2 1.5 1 30 30 25 15 19 15 13 12 17 16 16 123 12 14 10 7 9 9 10 6 77 8 10 11 8 8 7 7 60

40 mahaning 55 | male | both | 8months gingko 3 | 25| 2 | s0| 45 | 40 9 15| 18| 11| 0| 17| 15| 12| 07| s 9 9 7 6| 11| o9 6| 65| 6 8 | 1| s 5 6 6 47
lakappa biloba
mallikarjun 10 .

a oot 35 | male | both [ | caroverine | 2 | 15 | 1 | 50| 45| 40 | 15| 15| 16| 16| 11| 16| 16| 15| 21| 13| 4| 13| 13| 8| 13| 22| 10| % | 9| 0| 9 7 3 8 7 55

n kri':;:‘:pa 37 | female | left | 3years | caroverine | 2 | 15| 1 | so | so | 4 | 15| 13| 16| 13| 13| 17| 20| 13| 156| 10| 11| 11| 10| 9| 14| 12| 9| & | 6 6| 10| 7 4 9 8 52

43 laxmi halagi 26 female left 1 year caroverine 2 2 1.5 40 35 35 19 15 19 19 15 17 19 16 139 15 14 12 7 9 10 13 7 87 5 9 9 4 4 7 6 48

a 'rag';iz‘;”fa 21 | male | both | 6months | caroverine | 3 | 25 | 2 | s0o | so | so | 17| 15| 15| 10| 11| 14| 16| 14| 12| 12| 0| 20| 7 6 7 8 s | 6| 6 6 8 6 4 7 5 2

45 laxmibhai 65 | female | right | 6months gingko 3 3 2 s0 | 45 | 40 19 14| 14| 13| 11| 17| 18] 13| 18| 15 9 9 6 7 9 9 5 73 7 6 8 7 5 9 7 50
mahadev biloba

6 smh::’uh; 47 | female | left | Gmonths | caroverine | 2.5 | 2 2 | 40 | 30| 3 | 15| 15| 14| 13| 14| 16| 14| 14| 207| 9 9| 1| 1| s 7 7 s | 6| 7 7| 10| & 4 6 6 49

47 mallappa 56 | male | left | 6months gingko 2 | 15| 15| s0 | 40 | 30 18| 10| 16| 13 7 12 9 17| 102 16| 14| 15| 12 6 9 8 14| 8 | 13 9 13 7 4 7 6 66
dundappa biloba

48 Jagadish 42 | male | both | 8years gingko 3 2 | 15| 50| a0 | 35| 29| 12| 18| 15| 12| 14| 6| 16| 12:2| 13| 12| 1| 10| 9| 12| 6 9| 82| 10| 9 9 7 6 3 1 52
baburao biloba

49 | arunyellappa | 47 | male | right | 1.5years i‘i'l“j;: 6 5 4 | ss | s0o| 40 | 15 8 | 15| 15| 12| 15| 8| 15| 13| 22| 7| 12| o 12| 10| 4| 0| 76| 10| s 8 s | 10| 7 0 51

50 de‘:j‘]‘;’a": "o | 70 | female | right | 6months | caroverine | 6 4 3 | 70| 60 | 55| 20| 12| 17| 18| 12| 10| 8| 14| 12| 15| 11| 14| 15| 9 8 1 9| s7| 12| 7| 10f 9 5 6 0 52

51 | raghavendra | 63 | male | both [ 6months i‘i'lflg: 5 4 | 35| 50| 40 | 35| 16| 10| 15| 12| 9 6 s | 11| sa| 13| 9| 1| 9 6 3 1 6| s8| 10| o9 9 6 2 2 0 39

52 sandeep 45 | male | both | 6months gingko 4 3 | 25| 45| 40 | 30 | 13 8 12 7 9 6 5 8 68 | 10| o9 7 6 6 3 1 4| 46 8 6 7 4 3 1 o 28
kanuga biloba

53 gayatri rohan 33 female left 6 months caroverine 4 3 2.5 50 40 30 15 12 15 12 9 12 8 14 97 10 10 13 9 6 9 4 9 70 8 9 11 6 3 4 0 44

54 rahul danesh 33 male right 2 years gingko 3.5 3 2 50 40 30 11 5 12 12 9 7 7 13 76 8 6 9 10 4 4 0 6 48 7 6 7 7 1 3 0 30
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biloba
55 ramesh vittal 40 male left 8 months caroverine 3 2 1 40 30 30 10 5 9 9 6 9 4 11 63 7 6 6 6 3 6 3 6 43 5 3 4 3 0 3 0 2 20
56 Sji:’:s':f 41 | female | both | &months i‘;f;: 5 4 3 | 40 | 30| 25| 15| 12| 13| 12| 10| 9 4| 10| s | 12| 12| 10| 9 7 6 0 6| 62| 10| 9 8 6 4 4 0 2 | 3
57 kavita kamble 40 female | both | 9 months caroverine 4 3 2.5 50 40 30 12 9 10 12 9 6 4 11 73 9 8 9 10 6 4 0 6 52 8 6 8 7 4 3 0 2 36
58 | marutinagale | 47 | male | left | 6months i‘i'lfl;: 5 4 3 | 40 | 30| 3| 12| 10| 12| 12| 9 9 8| 11| 8| 9 9 9 9 6 6 3 6| 57| 7 6| 10| 6 4 3 0 4| 40
59 | kavitakaradi | 40 | female | right | 2years i‘irl'g';: 4 3 3 | 40 | 30| 3| 12| 10| 12| 9| 10 7 4 3 72| 9 9 9 6 6 4 1| sa| s 6 7 3 6 4 0 0| 33
60 raghav vinay 49 male left 8 months caroverine 4 3 3 60 50 45 13 10 12 12 9 6 11 81 10 9 9 [ 7 6 4 [ 57 10 9 10 6 6 3 0 43
61 mallesh 34 | male | left | 7months gingko 3 2 2 | s0o| a0 | 3| 13| 10| 12| 9 9 6 4 3 71| 10| 9 9 7 6 6 0 3| 4| 8 9 7 4 3 3 0 0| 33
goudar biloba
shivappa .
62 o 52 | male | left | 7months | caroverine | 4 3 2 | 40 | 30| 30| 12| 7| 12| o 9 6 7| 1| 73| 9 9 9 9 6 3 0 6| s1| s 6 8 7 4 3 0 1| 37
} 10 gingko
63 | sureshmore | 47 | male | right ! 3 | 25| 2 | 4| 30| 3| 13| 7| 2|7 9| 12| s | 1| 7| 12| 10| 12| 10| & 6 3 6| s8| 8 6| 10| 6 4 6 0 6 | 46
months biloba
64 | vinodpatl | 39 | male | left | 6months | caroverine | 5 2 | 35| 50 | 40 | 35 | 16| 10| 15| 12| o 3 s | 11| s | 12| 10] 2] 10| 6 6 3 6 | 65| 10| o | 10| 7 1 3 0 0 | a5
65 vallappa 34 | male | right | 8months gingko 4 3 | 25| 40 | 30 | 30| 12 7 2| 1| 9 6 4 n| 7| n 7 9 9 7 4 0 6 53| 10| 6 7 6 6 1 0 2| 35
maradi biloba
66 | maheshmali | 33 | male | left | 6months | caroverine | 4 3 3 | 40 | 40 | 35 | 15 | 15 | 16| 17| 16| 14 | 21| 15 | 130 12 | 10| 10| 11| 10| 10| 11| 7 | s | 9 7 3 7 3 7 | 10| 8 | e
10 ingk
67 | nageshhanii | 34 | male | right | oo 5 4 4 | a5 | a0 | 3 | 19| 17| 18| 18| 17| 17| 23| 20| 19| 13| 12| 13| 12| 11| 1| 15| 1| 98| 11| 10| 13| 11| 10| 12| 13| 8| 88
68 | malanpatil | 38 | female | left | 1year | caroverine | 45 | 4 3 | 50 | 40 | 35 | 20| 17 | 20| 19| 19| 20| 27| 24| 166| 14| 13| 14| 12| 13| 12| 18] 13| 109| 11| 10| 12| 11| 10| 11| 15| 9 | 89
69 | vasantkaradi | 33 | male | both | 2years ii?gl;: 3 2 2 | 45| a0 | 30| 20| 18| 19| 19| 17| 17| 2| 23| 55| 13| 0| 0| 10| 1| 11| 15| 13| o3| 1| 11| 12| 12| 9| 12| 14| 10| 90
parisa gingko
70 73 | female | left | 6months ! 55| s 4 | a5 | a0 | 30| 17| 15| 20| 20| 20| 20| 27| 22| 61| 21| 20| 15| 17| 13| 13| 17| 13| 129 10| 11| 12| 0| 0| 11| 18| 9| 87
surendra biloba
71 shivaraj 59 | male | right | 2years ii?gl;: 3 2 2 | 45 | a0 | 30| 12| 13| 15| 14| 14| 14| 19| 17| 18| 13| 1| 11| 10| 1| 11| 16| 16| 96| 7 8 9 8 8 8| 11| 6| 6
72 ni:;‘::pa 24 | male | left | 6months | caroverine | 4 3 2 | 40 | a0 | 30| 23| 20| 2| 2| 2a| 22| 20| 23| 18| 19| 18| 16| 18| 17| 17| 23| 16| 14| 22| 10| 13| 0| 11| 1| 18| 9| a
73 | sundharawa | 44 | female | left | 8months | caroverine | 6 s | 45| 60 | 50 | 45 | 21| 17 | 20| 20| 20| 20| 27| 23 | 168] 16| 14| 13| 14| 11| 11| 15| 11| 05| 10| o | 12| 10| 11| 11| 14| 10| 87
74 | radhapati | 60 | female | right | 8months | caroverine | 5 1 4 | 50 | 40 | 35 | 19| 18| 19| 18| 15 | 14 | 19| 17 | 139 | 14| 12| 13| 12| 13| 13| 16| 14| 10| 13| 13| 15| 12| 13| 13| 19 | 12 | 108
75 g":mi’: 20 | male | both | 2years | caroverine | 3 2 2 | 40 | 35| 35| 12| 0| 13| 12| 12| 11| 15| 14| 99| o 0| 11| o 1| 11| 15| 15| e8| 14| 12| 14| 1| 22| 10| 15| 10| AN
76 k:?;:;'a 47 | male | right | 9months | caroverine | 5 4 4 | so | 40 | 35 15| 1| 15| 12| 9 7 4 1| s | 13| 10| 12 9 9 6 0 7 66 | 11| 9 0| 7 7 3 0 4| s1
77 ”:;i)’:r" 51 | male | both | 8months | caroverine | 5 4 3 | s5 | 4 | 35| 15| 10| 15| 12| 7 9 1| 11| s | 12| 10| 12| 10| 6 6 0 6| s6| 10| 7 8 7 3 5 0 2 | a2
basavaraj .
78 e 60 | male | both | 1year | caroverine | 4 3 | 25| 4| 30| 3| 15| 10| 2| 2| 6 9 1| 14| 79| 12| 0] 9 9 6 8 o| 10| 64| 13| 10| 10| 8 6 8 0 7| s9
79 mjl':;;‘:" 53 | male | left | 6months | caroverine | 4 3 3 | 40 | 35| 3 | 22| 18| 20| 20| 18| 17| 2| 23| 62| 15| 11| 11| 1| 1| 11| 15| 12| w0| 15| 12| 14| 13| 12| 10| B| 1| 2
veerbadrappa . :
80 ol 41 | male | right | 1vear | caroverine | 5 4 4 | a0 | 4 | 30| 23| 2| 22| 19| 14| 14| 15| 12| 139 11| 1| 1| o 11| 1| 16| 13| 14| 13| 14| 15| 15| 13| 14| 19| 11| 93
1202 1020| 1154] 1046 762 | 1035| 838 | 1147| 8257| 947 | 908 | 882 | 772 | 527 | 743 | 535| 687 | 6041| 782 | 729 | 808 | 599 | 383 | 586 | 394 | 360 | 4599
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