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Abstract

Vestibular neuritis (VN ), also referred to as ve-
stibular neuronitis or acute vestibular deficit in 
the scientific literature, is defined as sudden 
loss of function in one peripheral vestibular 
apparatus or, more rarely, in both of them.
Vestibular rehabilitation is the treatment of 
choice for most patients with VN.

It has been shown to be effective, leading 
to changes in the central nervous system 
and to the development of new sensory and 
behavioural strategies defined as vestibular  
compensation.
The purpose of this pilot study is to investi-
gate the therapeutic possibilities of an oral 
compound containing L-acetylcarnitine, Gink-
go biloba extract, vitamin B12 associated with 
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vestibular rehabilitation in the treatment of patients with VN. In 
particular, this study aims to assess whether the combination of 
orally administered Brainil  ®, a nutraceutical product containing 
such ingredients, and vestibular rehabilitation can increase the-
rapeutic effect better than vestibular rehabilitation alone.
This prospective comparative pilot study was conducted in 40 
patients (12 males, 28 females; mean age 57.5 years, mini-
mum age 27, maximum age 79 ) with VN.
Patients were divided into two groups of 20 patients: the Brainil 
group (7 males, 13 females; mean age 56 years, minimum age 
27 years, maximum age 79 years ) and the control group (5 
males, 15 females; mean age 59 years, minimum age 47 years, 
maximum age 71 years ).

Patients in the Brainil group underwent vestibular rehabilitation 
combined with the administration of oral Brainil at the dose of 
1 tablet for 90 consecutive days, while patients in the control 
group only underwent vestibular rehabilitation.
Our results show that patients undergoing oral treatment with 
Brainil combined with vestibular rehabilitation physical therapy 
have significant improvement in quantitative recovery of ve-
stibulo-oculomotor reflex and in the normalization of stabilo-
metric parameters ( index of cervical interference) as well as a 
tendency for better results in the other considered parameters, 
compared to vestibular rehabilitation physical therapy alone.
Treatment with Brainil did not induce any adverse effect and no 
patient discontinued treatment, confirming its high tolerability.

Introduction

Vestibular neuritis (VN), also referred to as vestibular neuro-
nitis or acute vestibular deficit in the scientific literature, is 
defined as sudden loss of function in one peripheral vestibu-
lar apparatus or, more rarely, in both of them. Correct diffe-
rential diagnosis is essential because similar clinical pictures 
can have different, sometimes very serious, etiologies.
Anatomopathological examination of the temporal bone of 
patients with this disease shows that VN can have viral or 
ischaemic origin. Degenerative lesions in the portions of 
the vestibular nerve, with variable involvement of the recep-
tor neuroepithelium, are usually detected, constituting the 
most important pathological feature of this disease. VN is 
characterized by a lesion in the upper portion of the vesti-
bular labyrinth (utricle and lateral and anterior semicircular 
channels) which is innervated by the superior division of 
the vestibular nerve, while the lower portion of the labyrin-
th (saccule and posterior semicircular channel) is generally 
spared.
An episode of influenza or herpes before onset of VN (1-5) 
is generally reported, supporting a viral origin with subse-

quent inflammatory lesion (1-5). The upper vestibular nerve 
is mostly affected because its fibers are longer than those 
of the lower vestibular nerve.
In patients with clear cardiovascular risk factors (hyper-
tension, obesity, hypercholesterolemia, diabetes, cigarette 
smoking, a history of cerebrovascular ischemic attacks) VN 
of ischemic origin has been suspected, because of the fact 
that the inner ear is supplied by a terminal artery (6). The 
territory of the upper vestibular artery, which is also inner-
vated by the upper vestibular nerve, i.e. the utriculus and 
the lateral and anterior semicircular channels, is particularly 
vulnerable to ischaemia.
The epidemiological incidence of VN cannot be established 
with certainty as few studies have been properly conducted. 
In a study conducted in Japan, the incidence of this disease 
was approximately 3,5 new cases per 100.000 inhabitants 
(7), but this datum is likely to be underestimated. In fact, in 
a study conducted in Europe, the annual incidence ranged 
between 11.7 and 15.5 cases per 100.000 (8). Patients are 
usually aged between 30 and 60 years; men and women are 
equally affected.
Clinical status is characterized by the onset of rotatory ver-
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tigo associated with static or dynamic postural instability 
sometimes accompanied by neurovegetative symptoms 
such as nausea, vomiting and profuse sweating which con-
tinue for 1-3 days. Clinical examination shows spontane-
ous nystagmus, pathological cephalic impulse test (Hal-
magyi-Curthoys Head Impulse Test) and a tendency to fall 
towards the side of the affected ear. Bithermal stimulation 
shows unilateral vestibular hypofunction or unilateral com-
plete loss of vestibular function. Acute phase covers a pe-
riod of two weeks (9), followed by subacute phase, which 
can last up to three months. If typical signs and symptoms 
persist, the disease is considered chronic. Persistent symp-
toms lasting for months or years have been reported in 30-
50% of patients (10-12). 
Vestibular rehabilitation is designed to reduce dizziness 
and improve balance as well as general physical function 
(9,13). The relationship with patient is a key element in 
vestibular rehabilitation, aiming to reduce anxiety and to 
promote a better understanding of the underlying disease. 
Vestibular rehabilitation includes measures intended to re-
duce susceptibility to movement (habituation exercises) as 
well as to improve gaze stability (head-eye movement exer-
cises), balance and to increase endurance (9). Vestibular 
rehabilitation is the treatment of choice for the majority of 
patients with VN. It has been shown to be effective, leading 
to changes in the central nervous system and to the deve-
lopment of new sensory and behavioural (14,15) strategies 
defined as vestibular compensation (16). Evidence from 
randomized controlled clinical trials involving patients with 
VN highlights the importance of early vestibular rehabilita-
tion (17-20). A recent randomized, controlled clinical trial 
confirmed the core role of vestibular rehabilitation therapy 
program immediately after confirmation of diagnosis (21). 
This study highlighted that the association between this 
program and standard drug therapy resulted in reduced 
perception of vertigo and in improved functions in real-life 
situations. These outcomes were significantly higher than 
those achieved with standard therapy alone (21).

Purpose of the study

The purpose of this pilot study is to investigate the thera-
peutic possibilities of an oral compound containing L-acetyl-
carnitine, Ginkgo biloba extract, vitamin B12 associated with 

vestibular rehabilitation in the treatment of patients with VN. 
In particular, this study aims to assess whether the asso-
ciation between orally administered nutraceutical product 
containing such ingredients and vestibular rehabilitation can 
increase therapeutic effects better than vestibular rehabilita-
tion alone.

Materials and Methods

Tested dietary supplement
Brainil® (Pharma Line S.r.l. Milan, marketed since October 
2004) is a dietary supplement in tablet form containing a 
mixture of L-acetylcarnitine, Ginkgoselect® Plus Fitosoma® 
(standardized Ginkgo biloba extract, titrated 7% ginkgo fla-
vonlycosides and 0,8% bilobalide) and vitamin B12. Dietary 
supplement composition is shown in Table I.

Assessed population
The study enrolled forty patients (12 males, 28 females; 
mean age 57.5 years, minimum age 27, maximum age 79) 
with VN. Patients were randomly divided into two groups 
of 20 patients: the Brainil group (7 males, 13 females; 
mean age 56 years, minimum age 27 years, maximum 
age 79 years) and the control group (5 males, 15 females; 
mean age 59 years, minimum age 47 years, maximum age 
71 years). The demographic characteristics and cardio-
vascular risk factors of enrolled patients are described 
in Table II.
The following exclusion criteria were applied: a history of 
chronic vestibular dysfunction; acute hearing loss; syntoms 
of a central nervous system injury; severe hypertension (sy-
stolic pressure >180 mm Hg or diastolic pressure >110 mm 
Hg); severe diabetes mellitus (blood glucose >180 mg/dL 

Table I. Qualitative and quantitative composition of Brainil®.

Constituent Content per tablet

L-acetylcarnitine (LAC) HCl 
containing L-acetylcarnitine 

equal to L-carnitine

590 mg
500 mg

396.5 mg

Ginkgo biloba, extract 80 mg

Vitamin B12 16.5 µg
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despite appropriate pharmacological treatment); mental di-
sorders; pregnant and breastfeeding women. Moreover, all 
patients with hypersensitivity to one or more of the ingre-
dients in Brainil® were excluded, while particular attention 
was given to patients taking anticoagulants or antiplatelet 
drugs and undergoing polydrug treatment. Table III shows 
patients’ existing drug regimen at enrollment.
During this process, all patients were duly informed on tre-
atment protocol and signed the informed consent.

Study design
We conducted a prospective, comparative pilot study of 
two groups of patients with VN with the same numerical 
consistency.
Patients were enrolled and treated in the calendar year 
2019, from 7 January 2019 to 20 December 2019. 
We initially accurately recorded the medical history of pa-
tients with VN (object of study), including symptoms, pre-
disposing factors and triggers as well as possible drug 
intake, previous diseases, cardiovascular risk factors and 
lifestyle. Patients’ history was followed by otorhinolaryn-
goiatric examination and clinical test of vestibular function 
(bed side examination) using infrared videonystagmoscopy 
and complemented by audiologic instrumental evaluation 
(tone audiometry test and impedance audiometry with me-
asurement of acoustic-stapedial reflexes). The diagnosis 
of VN, with suspected viral or embolic-vascular origin, was 
based on this evaluation scheme.
Patients immediately received drug therapy based on 
corticosteroids, nootropics, antithrombotic agents deri-
ved from heparin, calcium-channel blockers and antihi-
stamines alone or in combination. Clinical follow-up of 
patients was conducted 48 hours after first assessment 
and initiation of therapy. Patients were reassessed after 
one week and this clinical re-evaluation was complemen-
ted with stabilometric test, Cervical Vestibular Evoked 
Myogenic Potential (cVEMP) testing, Video Head Impulse 
Test (vHIT) and the compilation of the Dizziness Handi-
cap Inventory (DHI) Questionnaire – Italian Adaptation 
(DHI-I).
Time 0 (T0) corresponded to first data collection (Fig. 1). 
Patients started vestibular rehabilitation program the fol-
lowing day; they were divided into two groups:

• the Brainil group, consisting of 20 patients treated with 
vestibular rehabilitation associated with oral administra-
tion of Brainil® at the dose of 1 tablet between meals for 
90 consecutive days; 

• the control group consisted of 20 patients treated with 
vestibular rehabilitation alone.

Follow-up evaluations were scheduled 90 days after tre-
atment and patients underwent all tests again. Time 1 
(T1) corresponded to this second-stage data collection 
(Fig. 1).

Table III. Patients’ existing drug regimen at enrollment. Some subjects 
took more than one drug at a time.

Drug Brainil (n) Control (n)

Alpha-lithic 2 1

Beta-blocker 6 7

Nicardipine 1 2

Esomeprazole/omeprazole 5 4

Hypoglycemic agent 0 2

Statin 1 1

Fluoxetine 1 1

Estroprogestin pill 2 1

 Table II. At therapy initiation, the treatment groups were homogene-
ous with regard to demographic characteristics and clinical profile. 
Cardiovascular (CV) risk factors included: overweight (n = 5), hyper-
tension (n = 15), diabetes (n = 4), hypercholesterolaemia (n = 2). Six 
subjects had multiple risk factors (2 in the Brainil group, 4 in the control 
group).

Demographic 
characteristics

Brainil
(n = 20)

Control
(n = 2 0) p-value

Age in years, mean+SD 56 ± 13.4 59 ± 8.5 0.440

Gender, % F (n) 65 (13) 75 (15) 0.730

Lifestyle, % (n)

 Sedentary lifestyle 60 (12) 75 (15)
0.500

 Sporty lifestyle 40 (8) 25 (5)

 Smoking, % YES (n) 25 (5) 25 (5) 1.000

Clinical profile

CV risk, % YES (n) 35 (7) 50 (10) 0.522
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Stabilometric test
It allows an instrumental evaluation of the postural stabi-
lity of a motionless subject in an upright position based 
on multiparametric assessment of postural oscillations. 
Moreover, it analyzes the strategy used by the patient to 
maintain balance and postural stability and highlights the 
role of the different components of the postural system on 
the basis of modifications involving basal condition, using 
visual and proprioceptive stimulations. The vertical force 
platform (size 50 x 50 x 7 cm), equipped with 3 transducers 
placed at the vertices of an equilateral triangle measuring 
400 mm on the side, is included in the based system of 
SVEP steady-state platform and provides the recording of 
patient’s center of pressure movements (CoP). Parameters 
used are: the x-coordinate and the y-coordinate of CoP; 
the period of oscillation; the mean velocity and standard 
deviation of the displacements.
Parameters are recorded first with the patient’s eyes open, 
then with the patient’s eyes closed. 
The percentage ratio between closed-eye and open-eye 
values for each parameter is known as Romberg’s In-
dex (RI). This index is normal when there is an increase 
in oscillating motions with eyes closed, with a value gre-
ater than 100. These parameters are also recorded with 
patient’s head retroflected, both with open eyes and with 
closed eyes; head retroflexion allows to calculate the index 
of cervical interference (CI) which is normal with a value 
lower than 120.
The enrolled patients with VN, evaluated during the acute pha-

se, showed pathological values of Romberg’s Index (RI <100) 
and of the index of cervical interference (CI >120).

Cervical Vestibular Evoked Myogenic Potential (cVEMP)
It consists of recording of the electric potentials of the ster-
nocleidomastoid muscles, generated following a mecha-
nical-vibratory stimulation on the skull or intense acoustic 
stimulation. The normal tracking criteria included: the pre-
sence of Premature Biphasic Complex (PBC), normal mor-
phology of the right and left curves, normal latency of the 
right and left curves, normal amplitude of the right and left 
curves.  The patients with VN evaluated during the acute 
phase showed absence of PBC or the presence of patholo-
gically reduced PBC amplitude and latency in 25% of cases.

Video Head Impulse Test (vHIT)
It is a clinical evaluation of the integrity of the vestibulo-ocu-
lomotor reflex (VOR) at high frequencies. The examination 
consists in a passive unpredictable high-acceleration head 
rotation imparted to the patient. Under normal conditions, 
eye movements are symmetrical during impulsive move-
ments, responses are mediated by a single labyrinth, VOR 
gain (ratio between head movement and eye movement) is 1 
and there are no eye movements bringing gaze back to the 
target (catch-up saccade).
The evaluated parameters are: VOR gain (normal if higher 
than 0.75), absence or presence of catch-up saccade (nor-
mal if saccades are absent), characterization of any catch-up 
saccade (overt, covert). Patients with VN, evaluated during 

Figure 1. Study design and temporal division of the activities.

T0 T1
Diagnosis and

inclusion

Treatment in
acute conditions

Clinic re-evaluation 
after 48 hours

Re-evaluation
after 1 week

Re-evaluation
after 90 days

Vestibular rehabilitation

• Clinical re-evaluation
• DHI-I
• Stabilometric test
• cVEMP exam
• vHIT exam

• Clinical re-evaluation
• DHI-I
• Stabilometric test
• cVEMP exam
• vHIT exam
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the acute phase, showed pathological values of VOR gain, 
the presence of overt catch-up saccade (reported after head 
rotation, perceptible to the examiner) or covert catch-up sac-
cade (described during head rotation, not perceptible to the 
examiner) or both.

Dizziness Handicap Inventory Questionnaire – Italian 
Adaptation (DHI-I)
The questionnaire is a structured interview on physical, 
emotional and functional problems associated with balance 
disorders. It allows to quantify the subjective perception of 
disability of a patient suffering from balance disorders ba-
sed on dizzy patients’ difficulties in describing symptoms 
and their intensity and considering that the concept of ver-
tigo can be variously interpreted.
The DHI questionnaire comprises 25 questions divided into 3 
domains: 9 emotional, 9 functional and 7 physical questions. 
Each answer is given a score: (0) NO, (2) SOMETIMES, (4) YES.
A total score of 0 to 30 is rated as absence of disability or 
mild disability; 31 to 60 as average disability; 61 to 100 as 
high disability or total disability. A score improvement of at 
least 10% is clinically significant.
Patients received the questionnaire at initiation of the otovesti-
bular evaluation in the clinic. They responded to the questions 
autonomously without being conditioned by the physician.
At initiation of their respective treatments (T0) both groups 
of patients were homogeneous for the specific parameters 
investigated in the study (Tab. IV).

Vestibular rehabilitation
Rehabilitation techniques were designed to the re-education 
of ocular motricity, postural control and control of locomotion. 
The exercises were performed in the clinic with the help of a 
professional (audiometrist, physiotherapist) on a weekly basis 
for the first month, on a biweekly basis for the second month. 
The last session was conducted after a further month. Passive 
exercises were carried out; they lasted for about 20 minutes and 
then patients independently performed them at home, at least 
once a day.

Statistical analysis
Descriptive statistics was used to summarize the features of 
patient cohort in terms of mean and standard deviation, me-
dian (min; max) or frequencies, when deemed appropriate.
The differences between basic conditions in the two treat-
ment groups were assessed by the t-test or nonparametric 
test for continuous variables and by Fisher’s exact test as-
sessing frequencies.
The effect of treatment was evaluated in terms of varia-
tion in the results between the T1 visit and the T0 visit. The 
meaningfulness of the differences was determined by the 
non-parametric Mann-Whitney test with paired data for the 
comparision between T1 and T0 and with non-paired data 
for the assessment of changes between the two treatment 
groups.
In all performed analyses the results were considered stati-
stically significant for p <0.05.
R version 3.6.1 software for Windows was used for the sta-
tistical elaboration (R Core Team; 2013. A language and en-
vironment for statistical computing. R Foundation for Stati-
sti-cal Computing, Vienna, Austria).

Results

Stabilometric test
Treatments of patients in the Brainil group and in the control 
group were proven effective in improving the measured RI 
value. At the end of the 90 days of treatment (T1), the increa-
se in the RI value was statistically significant both in the Brai-
nil group (median increase: + 24; p <0.001; Fig. 2A) and in the 
control group (median increase: + 10; p = 0.003; Fig. 2B). A 
comparision of increases in the RI value between the Brainil 
group and the control group found a more marked improve-

Table IV. At initiation of their respective treatments (T0) both 
groups of patients were homogeneous for the specific parame-
ters investigated in the study.

Parameter Brainil Control p-value

DHI-I, mean ± SD 48.5 ± 17.2 51.5 ± 19.3 0.388

Stabilometry, median (min-max)

 RI 83.5 (74-133) 85 (69-174) 0.892

 CI 99 (77-185) 105.5 (77-188) 0.685

Pathological cVEMP, % (n) 50 (10) 50 (10) 1.000

vHIT

 VOR gain, mean ± SD 61.7 ± 6.1 61.8 ± 6.6 0.625

 Saccades, % (n) 90 (18) 90 (18) 1.000
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ment in the Brainil group compared to the control group 
(p = 0.432; Tab. V; Fig. 2C). 
Calculating the difference between the percentage of 
subjects with normal values at T1 versus T0 (% at T1 - % 
at T0), it emerged that at the end of the 90 days of treat-
ment (T1), 65% of subjects in the Brainil group and 35% of 

subjects in the control group changed from pathological RI 
values at T0 to normal values at T1. The difference between 
the two treatment groups, as regards the percentages of pa-
tients whose values returned to normal during the 90 days of 
treatment, was therefore equal to 30% and was at the limit 
of statistical significance (p = 0.055; Fig. 3). At T1 all patients 

Figure 2. The increase in the RI value was statistically significant in both the Brainil group (A) and the control group (B). A more marked improvement 
can be observed in the Brainil group compared to the control group (C). In the graphs, each dot represents the value for a single patient, the orange 
line indicates the median.
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Table V. Medians of RI value measurements collected in the Brainil group and in the control group at T0 and T1. A comparision of increases in the RI 
value between the Brainil group and the control group found a more marked improvement in the Brainil group compared to the control group.

Group T0 ( median; min-max) T1 (median; min-max) T1-T0 (median; min-max)

Brainil 83.5 (74.0-133.0) 111.0 (101.0-135.0) 24.0 (0.0-48.0)

Control 85.0 (69.0-174.0) 115.5 (78.0-170.0) 10.0 (-9.0-73.0)

Figure 3. Percentages of patients with pathological or normal RI values at T0 and T1. The difference between the percentages of patients in the two groups 
whose parameters returned to normal after 90 days of treatment was 30% in favor of the Brainil group and was at the limit of statistical significance (p = 0.055).
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treated with Brainil® had normal RI values, while 40% of pa-
tients in the control group still showed pathological RI values.
The treatment of patients in the Brainil group was proven ef-
fective in reducing the measured CI value. On the contrary, 
the treatment of patients in the control group wasn’t proven 

effective in reducing the measured CI value. In fact, at the 
end of treatment (T1), there was a statistically significant re-
duction in the CI value in the Brainil group (p = 0.024; Fig. 4A) 
but this was not significant in the control group (p = 0.076; 
Fig. 4B). A comparision of reductions in the CI value between 

Table VI. Medians of CI value measurements collected in the Brainil group and in the control group at T0 and T1. A comparision of re-
ductions in the CI value between the Brainil group and the control group found a more marked reduction in the Brainil group compared 
to the control group.

Group T0 (median; min-max) T1 (median; min-max) T1-T0 (median; min-max)

Brainil 99.0 (77.0-185.0) 96.0 (77.0-113.0) -3.5 (-85.0-29.0)

Control 105.5 (77.0-188.0) 99.0 (80.0-140.0) -3.0 (-78.0-29.0)

Figure 5. Percentages of patients with pathological or normal CI values at T0 and T1. The difference between the percentages of patients in the 
two groups whose values returned to normal after 90 days of treatment was 5% in favor of the Brainil group (p = 0.377).
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Figure 4. The reduction in the CI value was statistically significant in the Brainil group (A), while it was not significant in the control group (B). 
In the graphs, each dot represents the value for a single patient, the orange line indicates the median.
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the Brainil group and the control group found a more marked 
improvement in the Brainil group compared to the control 
group, justifying the statistically significant difference de-
tected (Tab. VI).
Calculating the difference between the percentage of 
subjects with normal values at T1 versus T0 (% at T1 -% 
at T0), it emerged that at the end of the 90 days of treat-
ment (T1), 35% of subjects in the Brainil group and 30% of 
subjects in the control group changed from pathological CI 
values at T0 to normal values at T1. The difference between 
the two treatment groups, as regards the percentages of pa-
tients whose values returned to normal during the 90 days of 
treatment, was therefore equal to 5% (p = 0.377; Fig. 5). At 
T1 all patients treated with Brainil had normal CI values, while 
15% of patients in the control group still showed pathological 
CI values.

Cervical Vestibular Evoked Myogenic Potential 
(cVEMP)
The treatments of patients in the Brainil group and in 
the control group were proven effective in improving the 
cVEMP test result (Brainil group: p = 0.004; control group: 
p = 0.041). Calculating the difference between the per-
centage of subjects with normal values at T1 versus T0 (% 
at T1 -% at T0), it emerged that at the end of the 90 days 
of treatment (T1) 50% of subjects in the Brainil group and 
30% of subjects in the control group-changed from pa-
thological condition at T0 (evaluated by means of cVEMP) 
to normal values at T1. The difference between the two 

treatment groups, as regards the percentages of patients 
whose values returned to normal during the 90 days of 
treatment, was therefore equal to 20% (p = 0.167; Fig. 6). 
At T1 all patients treated with Brainil® had normal values, 
while 20% of patients in the control group still showed 
pathological values.

Video Head Impulse Test (vHIT)
The treatments of patients in the Brainil group and in the 
control group were proven effective in improving the VOR 
gain. In fact, at the end of the 90 days of treatment (T1), the 
increase in VOR gain compared to T0 was statistically si-
gnificant both in the Brainil group (p <0.0001; Fig. 7A) and 
in the control group (p <0.0001; Fig. 7B). A comparision of 
increases in VOR gain between the Brainil group and the 
control group found a more marked improvement in the 
Brainil group compared to the control group; this differen-
ce was statistically significant (p = 0.005; Tab. VII; Fig. 7C) 
At T0, 100% of patients in the two treatment groups had 
pathological VOR values. At the end of the 90 days of tre-
atment (T1), 80% of subjects in the Brainil group and 70% 
of subjects in the control group changed from pathological 
VOR values at T0 to normal values at T1. The difference 
between the two treatment groups as regards the percen-
tages of patients whose values returned to normal during 
the 90 days of treatment was therefore 10% (p = 0.305; 
Fig. 8).
At T0, 90% of patients in the Brainil group and in the con-
trol group had saccades. Calculating the difference betwe-

Figure 6. Percentage of patients with pathological or normal clinical findings at T0 and T1 according to cVEMP assessment. The difference between the 
percentages of patients in the two groups whose values returned to normal after 90 days of treatment was 20% in favor of the Brainil group (p = 0.167).
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in the control group. The difference between the two treat-
ment groups, as regards the percentages of patients who-
se parameters returned to normal during the 90 days of 
treatment, was therefore equal to 10% (p = 0.314; Fig. 9). At 

en the percentage of subjects without saccades at T1 ver-
sus T0 (% at T1 -% at T0), it emerged that at the end of the 
90 days of treatment (T1), saccade cancellation involved 
75% of subjects in the Brainil group and 65% of subjects 

Table VII. Means of VOR gain measurements collected in the Brainil group and in the control group at T0 and T1. A comparision of incre-
ases in VOR gain between the Brainil group and the control group found a more marked improvement in the Brainil group compared to the 
control group. The difference between these two groups was statistically significant (p = 0.005).

Group T0 (mean+SD) T1 (mean+SD) T1-T0 (mean+SD)

Brainil 61.7 ± 6.1 83.3 ± 9.0 21.6 ± 6.1

Control 61.8 ± 6.6 75.5 ± 11.4 13.7 ± 10.0

Figure 7. The increase in the VOR gain was statistically significant in both the Brainil group (A) and the control group (B). A more marked impro-
vement was observed in the Brainil group compared to the control group. This difference was statistically significant (C). In the graphs, each dot 
represents the value for a single patient, the orange lines indicate the mean ± standard error.
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Figure 8. Percentage of patients with pathological or normal clinical findings at T0 and T1 determined on the basis of VOR gain assessment. 
The difference between the percentages of patients in the two groups whose values returned to normal after 90 days of treatment was 10% 
in favor of the Brainil group (p = 0.305).
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control group were proven effective in reducing the sco-
re of the DHI-I questionnaire and dysability perceived by 
patients. In fact, from T0 to T1, a statistically significant 
reduction in the score of the DHI-I questionnaire both in 
the Brainil group (p <0.0001; Fig. 10A) and in the control 
group (p <0.0001; Fig. 10B) was observed. A comparision 

T1 saccades were absent in 85% of patients in the Brainil 
group and in 75% of patients in the control group. 

Dizziness Handicap Inventory Questionnaire – Italian 
Adaptation (DHI-I)
The treatments of patients in the Brainil group and in the 

Figure 9. Percentages of patients with or without saccades at T0 and T1. The difference between the percentages of patients in the two groups 
whose values returned to normal after 90 days of treatment was 10% in favor of the Brainil group (p = 0.314).
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Table VIII. Means of the scores of the DHI-I questionnaire in the Brainil group and in the control group at T0 and T1. A comparision of 
reductions in the scores between the Brainil group and the control group found no difference (p = 0.970).

Group T0 (mean+SD) T1 (mean+SD) T1-T0 (mean+SD)

Brainil 48.5 ± 17.2 16.7 ± 8.4 -31.9 ± 11.2

Control 51.5 ± 19.3 19.5 ± 10.4 -32.0 ± 13.6
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stage, imbalance persists in predisposed subjects and its 
chronicization manifests as new patient’s perception of the 
surrounding space. This can lead to an alteration of body 
self-awareness due to erroneous perception of one’s own 
position in space, of movement and position of memorized 
objects and to erroneous calculation of the linear and angu-
lar distances. In Italy, epidemiological incidence of vestibu-
lar injuries is about 5,5% (about 3.300.000 people), repre-
senting the first reason for ENT consultation among patients 
aged more than 75 years (22).
Vestibular lesions require early and accurate diagnosis and 
treatment. VN is defined as sudden loss of function in one 
peripheral vestibular apparatus or, more rarely, in both of 
them. It is one of the most common peripheral vestibular 
disorders.
At the present time, there is no single, established and uni-
vocally acknowledged drug therapy for VN, while physical 
rehabilitative therapy is an indispensable support for pa-
tients in the recovery of vestibular functional integrity.
Ideally, vestibular pharmacotherapy is designed to signifi-
cantly relieve symptoms of vertigo, to protect or repair ve-
stibular sensory network altered by patient’s pathological 
condition and to enhance vestibular compensation using 
specific and targeted molecular actions. Its ultimate purpo-
se is to improve patient’s quality of life.
In the field of conventional pharmacology, significant pro-
gresses are needed to achieve this goal. The lack of infor-
mation about the etiology of vestibular disorders and the 

of reductions in the questionnaire score between the Brainil 
group and the control group found no significant difference 
(p = 0.970; Tab. VIII; Fig. 10C).
Calculating the difference between the percentage of subjects 
who experienced a reduction in perceived disability at T1 ver-
sus T0 (% at T1 -% at T0) using the DHI-I questionnaire, it 
emerged that at the end of the 90 days of treatment (T1), 90% 
of subjects in the Brainil group and 80% of subjects in the 
control group experienced a reduction in perceived disability. 
The difference between the two treatment groups, as regards 
the percentages of patients experiencing a reduction in per-
ceived disability during the 90 days of treatment, was there-
fore equal to 10% (p = 0.268; Fig. 11). At T1, 100% of patients 
treated with Brainil didn’t perceive their disability or perceived 
mild disability, while in the control group, 10% of patients still 
perceived moderate disability.

Adverse effects
During the whole treatment period, no patient showed tre-
atment-related adverse effects and no patient discontinued 
therapy.

Discussion

During the acute phase of vestibular injury, the predomi-
nant clinical symptom is vertigo. Early and accurate dia-
gnosis and therapy are fundamental; otherwise, at a later 

Figure 11. Percentages of patients experiencing severe or total disability, moderate disability and mild disability or absence of disability at T0 and T1. 
These were assessed using the DHI-I questionnaire. The difference between the percentages of patients who experienced a reduction in perceived 
disability in the two treatment groups was 10% in favor of the Brainil group (p = 0.268).
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decrease oxidative stress markers and increase antioxidant 
enzymes (28).
Ginkgo biloba extract can increase cerebral and vesti-
bular blood flow (29,30) by improving hemorheology (31). 
Ginkgolide B, a component of Ginkgo biloba extract, is a 
platelet-activating factor (PAF) antagonist, a well-known 
phospholipid mediator derived from numerous inflamma-
tory cells, involved in platelet aggregation, in thrombus for-
mation, in early stage atherogenesis and in capillary per-
meability alterations (32). Ginkgo biloba extract enhances 
neuronal plasticity (33), mitochondrial function and energy 
metabolism (34) and seems to regulate glucose consump-
tion, resulting in an increase in cellular ATP levels (35). In 
addition, Ginkgo biloba extract has an antioxidant effect 
and protects neurones and blood vessels from oxidative 
damage (36). Finally, ginkgolides inhibit cortisol release 
in response to stress, leading to a decrease in peripheral 
benzodiazepine receptor expression in the adrenal cortex 
(34). Randomised placebo-controlled trials have also de-
monstrated its efficacy in the treatment of vestibular and 
non-vestibular vertigo (37). In a randomized, double-blind, 
placebo-controlled clinical trial, Ginkgo biloba extract has 
been shown to be as effective as betahistine in the treat-
ment of vertigo syndromes of multiple origins (38).
Vitamin B12 is involved in many fundamental cellular events, 
such as DNA synthesis. Its deficiency negatively affects fo-
lic acid metabolism leading to an increase in homocysteine 
levels. This is an important risk factor for hyperhomocystei-
nemia, atherosclerosis and cardiovascular diseases. Oxida-
tive balance in tissues is disrupted in patients with hyperho-
mocysteinemia, augmenting the oxidative damage. Vitamin 
B12 is also known to be involved in myelination and nerve 
regeneration. Human trials and basic research have shown 
that deficiency can cause multiple neurological deficits.
Moreover, studies have shown that neuronal regeneration is 
significantly greater in patients receiving vitamin B12 when 
its plasma levels are higher than physiological levels (39).
Data available in the literature therefore suggest that L-a-
cetylcarnitine, Ginkgo biloba extract and vitamin B12 provi-
de significant support in the treatment of patients with ve-
stibular diseases. Our study hypothesis is the assumption 
that the administration of a tested nutraceutical product 
(Brainil®), containing these three ingredients, in combination 
with vestibular rehabilitation physical therapy can contribu-
te to vestibular rehabilitative therapy success.

pharmacological targets to modulate, as well as the techni-
cal challenge of targeting drug to the most appropriate site, 
are some of the fundamental problems to overcome (23).
An interesting opportunity is provided by nutraceuticals 
combining therapeutic actions which can be contextualized 
for use within clinical treatment of VN with significant safety, 
which makes them helpful for long-term therapies. This is 
also the reason why nutraceuticals are generally apprecia-
ted by patients.
The etiology of VN has not yet been definitively ascertained, 
but it is assumed to be caused by an infection/inflammation 
in patients with viral infections or by ischemia in patients 
with cardiovascular risk factors. Based on these assump-
tions, a nutraceutical product suitable for the treatment of 
VN should contain ingredients targeted to the nerves and 
blood vessels with anti-inflammatory, antioxidant, pro-ener-
getic properties as well as a comprehensive protective and 
reparative action.
Carnitine plays a key role in intermediate metabolism since 
it maintains normal mitochondrial function and adequate 
cellular energy supply, having the ability to transport long-
chain fatty acids from cytosol to mitochondrial matrix, 
where the oxidation of fatty acids occurs (24). Mitochon-
drial damages or mutations in mitochondrial DNA have 
been associated with a variety of internal ear disorders, 
including hearing loss caused by acoustic trauma. L-a-
cetylcarnitine increases mitochondrial energy production 
and restores cardiolipin and carnitine levels, seriously 
depleted in tissues exposed to oxidative stress. In addi-
tion, L-acetylcarnitine can increase the activity of some 
mitochondrial respiratory enzymes, improve mitochondrial 
DNA transcription, restore mitochondrial metabolite tran-
sport and promote protection of mitochondrial membrane 
integrity. Systemic administration of L-acetylcarnitine has 
been shown to drastically reduce experimentally induced 
hearing loss (25). Other long-demonstrated functions of 
carnitine are the preservation of cell membrane integrity, 
the stabilization of the physiological relationship between 
coenzyme A and acetyl-CoA in mitochondria and the re-
duction of lactate production (24). L-acetylcarnitine also 
exerts systemic anti-inflammatory action, with a significant 
reduction in C-reactive protein levels after oral supplemen-
tation (26). Oral supplementation of L-acetylcarnitine exer-
ts anti-inflammatory effects (27) associated with significant 
antioxidant action on blood vessels. Antioxidant action can 
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Conclusions

Literature datasets allow us to affirm that treatment of vesti-
bular disorders with Brainil® compound ingredients can have 
beneficial effects. The results of the present study seem to 
confirm the hypothesis formulated: the combination of Brainil® 
intake and vestibular rehabilitation seems to result in a syner-
gistic action between the two therapeutic solutions, useful to 
improve clinical results. In fact, the results of the present pi-
lot study, partially conditioned by the low number of patients 
treated, highlight that the combination of compound based 
on L-acetylcarnitine, Ginkgo biloba extract and vitamin B12 
(Brainil®) and vestibular rehabilitation physical therapy can 
have a significantly higher effect on quantitative recovery 
of VOR gain as well as on the normalization of stabilome-
tric parameters (index of cervical interference) compared to 
physical rehabilitative therapy alone. Moreover this results in 
higher clinical outcomes with regard to the other parameters 
compared to physical rehabilitative therapy alone.
Early and correct differential diagnosis is essential in pa-
tients with VN, because similar clinical pictures can have 
different, sometimes very serious, etiologies. Physical reha-
bilitative therapy can really help patients recover vestibular 
function. The combination of Brainil® and vestibular therapy 
can produce additional beneficial outcome compared to ve-
stibular rehabilitation alone.
After 90 consecutive days of treatment with Brainil®, no ad-
verse effect was reported and no patient discontinued the-
rapy, confirming its high tolerability.
A quantitative and qualitative increase in preliminary data 
obtained to date is advisable in order to improve com-
prehensive VN management.

This trial is a pilot study aiming to assess project adequacy 
and to get all the information necessary to determine the 
size of the statistical sample needed to verify the signifi-
cance of the results obtained. The results obtained in this 
pilot study seem to favourably support the hypothesis for-
mulated. In fact, it emerged that the increase in the RI value 
was statistically significant in both treatment groups, but 
in the Brainil group the return to normal values occurred in 
more patients than in the control group, with a difference 
between the two groups that was at the limit of statistical 
significance. The reduction in the CI value was statistically 
significant only in the Brainil group, showing superiority of 
Brainil® combination and vestibular rehabilitation compared 
with vestibular rehabilitation alone. A greater number of pa-
tients in the Brainil group returned to normal cVEMP values 
than in the control group.
The increase in VOR gain was statistically significant in both 
treatment groups, but outcomes in the Brainil group were 
statistically superior to those obtained in the control group. 
The number of patients who returned to normal VOR va-
lues in the Brainil group was greater than that in the control 
group. Saccade cancellation involved more patients in the 
Brainil group than in the control group. Finally, the results 
from the DHI-I questionnaire showed statistically significant 
improvement in both treatment groups but, in the Brainil 
group, patients’ perception of disability at the end of treat-
ment was significantly lower than in the control group.
Then, values obtained by comparing the two patient groups 
showed a more favorable trend resulting from the use of 
Brainil®. It is easy to understand that these differences 
could become even clearer as the number of patients in the 
two compared groups increases.
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