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Abstract The aim of the study was to evaluate the clinical and audiological results of the use of the drug Ginkgo biloba in
the treatment of patients with sensorineural hearing loss (NDH), combined with stable angina pectoris functional class (FC) |
- I1l. Comprehensive examination and treatment was carried out in 54 patients with NBT, combined with stable angina
pectoris (FC I - I11). The age of the patients ranged from 37 to 61 years (the average age was 44.4 + 1.6 years). 41 patients,
who underwent targeted treatment with NBT, constituted the main group. The other 13 patients who, for various reasons,
were not treated with NBT, were combined into a comparison group. In patients with stable exertional angina pectoris I - 111,
hearing impairment manifests itself in the form of a lesion by the type of sound perception with a predominant lesion of the
peripheral part of the auditory analyzer. After the course of treatment of patients with NBT, combined with stable exertional
angina pectoris I - 111 with the use of the drug Ginkgo biloba, most of them showed an improvement in speech intelligibility,
a decrease in the severity of tinnitus. At the same time, there was a significant improvement in the hearing threshold at two
frequencies according to the data of tonal threshold audiometry in the usual frequency range, an increase in the registration of

both classes of OAE to 19.5% of patients.
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1. Introduction

Cardiovascular diseases and changes in cerebral
circulation occurring against their background are one of the
significant etiological factors of sensorineural hearing loss
(NDH) among the adult population [1-7]. In particular, our
earlier studies revealed that in patients with coronary artery
disease, angina pectoris, hearing impairment is formed by
the type of sound perception with a predominant lesion of the
peripheral part of the auditory analyzer. They indicated that
the mechanism of development of hearing impairment
ischemic heart disease, angina pectoris is realized through
changes in cerebral circulation, which in turn leads to
impaired activity in various parts of the auditory analyzer
[8-10].

To date, extensive experience has been accumulated in the
treatment of patients with NBT. The variety of proposed
methods and treatment regimens for NBT in the last decade
once again suggests that none of the available methods gives
absolute results [10-12].

Despite the presence of a large body of scientific works
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devoted to the treatment of NBT with a combination of
various diseases of the cardiovascular system, we have
not encountered detailed studies devoted to the study of
the effectiveness of drug therapy in patients with NBT,
combined with stable exertional angina.

The purpose of this study was to evaluate the clinical and
audiological results of the use of the drug Ginkgo biloba in
the treatment of patients with NBT, combined with stable
exertional angina pectoris | - I11.

2. Material and Research Methods

Comprehensive examination and treatment was carried
out in 54 patients with NBT, combined with stable angina
pectoris (FC I - 111). The age of the patients ranged from 37 to
61 years (the average age was 44.4 + 1.6 years). Persons with
concomitant chronic diseases of the CVS, central nervous
system and other pathology of the hearing organ were not
included in the development. 41 patients who underwent
targeted treatment with NBT constituted the main group. The
other 13 patients who, for various reasons, were not treated
with NBT, were combined into a comparison group.

The control group consisted of 20 healthy individuals.

When diagnosing NBT, the International Statistical
Classification of Diseases and Problems Related to Health,
10th revision (ICD-10) was followed.
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To assess the degree of hearing loss, the international
classification of hearing impairments was used (WHO,
1997).

The clinical diagnosis of stable exertional angina with the
determination of its functional class (I - 111) was made by a
cardiologist based on the results of clinical, instrumental, and
laboratory studies of the cardiovascular system.

All patients underwent an assessment of the state of
organs and systems of the body, examination of the ENT
organs and a study of the auditory function. The nature, type
and degree of hearing impairment was established using
psychoacoustic and objective methods of hearing research.
They consisted of studying complaints, medical history and
life history, acumetry, tonal threshold audiometry, tonal
threshold audiometry in an extended frequency range by air
conduction, determining the differential threshold of sound
intensity perception (Luscher test), speech audiometry,
tympanometry, registration of delayed evoked otoacoustic
emission (TEOAE) and Otoacoustic Emissions on Distortion
Product (OAEPS).

Statistical processing of the research results was carried
out by the method of variation statistics, with the calculation
of the mean square deviation and the arithmetic mean error
by the method of moments (M £ m), the criterion for the
reliability of Student's differences (t) and the degree of
reliability (P).

3. Research Results

Patients of the main group used the preparation Ginkgo
biloba in order to correct disorders in the auditory analyzer.
The drug was used at a dose of 120 mg / day with meals for
two months. The choice of this drug was justified by the
following facts:

- there are many studies that indicate its effectiveness in
the treatment of NBT of other etiology [13];

- it has an effect on cerebral circulation, including on the
rheological properties of blood and microcirculation,
eliminates venous stasis, has an antihypoxic effect,
affects neurotransmitter processes, in connection with
which a nootropic, antidepressant effect is manifested
[14-16];

- in connection with the described multidirectional
positive effect, there is no need to use several drugs,
which is an important factor for patients with angina
pectoris, who usually take several drugs on an ongoing
basis.

Patients in both groups received planned therapy for
heart disease, according to the recommendations of the
cardiologist.

All patients underwent an assessment of the initial state of
hearing during the initial examination. The result of
treatment in patients of the main group was assessed one
week after the end of taking the drug Ginkgo biloba. For the
representativeness of the results, a repeated examination of
the patients in the comparison group was carried out at the
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same time.

In the main group, out of the total number of patients, 17
(41.5%) complained of noise, of which 13 (76.5%) had it
bilateral and 4 had it on one side. In 15 (88.3%) patients, the
noise was constant and 2 (11.7%) - periodic. In all, it had a
high-frequency character. In the comparison group, tinnitus
was noted in 46.2% of patients, and in all of them it was
bilateral.

After treatment in the main group, the number of patients
with a complaint of noise decreased to 7 (17.1%). The nature
of the manifestation of noise changed in a positive direction
- in 5 (71.4%) patients the noise was constant and 2 (28.6%)
- periodic, indicators of 90% and 10% before treatment,
respectively. In the comparison group, tinnitus was noted by
46.2% of patients.

Hearing loss in the main group was noted before treatment
in 17 (41.5%) and after treatment in 12 (29.3%) patients.
During the initial examination, 22 (53.6%) patients noted a
decrease in speech intelligibility (9.1% constantly and 90.8%
in a noisy environment, simultaneous communication of
several people), and after treatment their number was 14
(34.1%). comparisons in two examinations, hearing loss was
noted by 46.2% and a decrease in speech intelligibility in
53.8% of patients.

According to the study using tuning forks in the main
group, 21 (51.2%) and the comparison group 7 (53.8%)
patients revealed characteristic hearing impairments by the
type of sound perception. The result shows a relatively low
diagnostic value of tuning forks. After treatment, this
indicator was 20 (48.8%) in the main group and did not
change in the comparison group.

Tonal threshold audiometry in the usual frequency range
revealed an increase in the thresholds of sound perception
in all examined patients. In the main group, according to
the results of audiometry in the usual frequency range,
changes in hearing were detected in 26 (63.4%) patients. Of
these, only 9 (22%) revealed varying degrees of hearing
impairment by the type of sound perception based on the
results of audiometry in the usual frequency range. Among
them, in 7 patients, the first and 2 - the second degree of
hearing loss was established, in 17 (41.5%) patients there
was an increase in the thresholds of air and bone conduction
in the high-frequency zone, and the average indicator of air
conduction in them did not reach the value of the | degree
of hearing loss (less than 26 dB). In 15 (36.5%) patients,
an increase in thresholds relative to the age norm in the
normal frequency range was not observed and hearing
impairment was detected using tonal threshold audiometry
in an extended frequency range, i.e., they had an increase
in thresholds only in the ultrahigh frequency zone
(10,000-20,000 Hz).

Table 1 shows the results of tonal threshold audiometry in
the usual frequency range of the studied patients in both
groups. All patients showed a significant difference in air
and bone conduction indicators over the entire frequency
range compared to the control group.
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Table 1. Indicators of tonal threshold audiometry, in dB
Group,
Frequency Sound The main Comparisons
Hz conduc-tion Control n=41 n=13
n=20
nepBoe TIOBTOPHOE nepBoe TIOBTOPHOE
air 8,88+0,33 15,02+2,22* 15,08+2,21* 15,43+2,01* | 15,01+2,23*
125 bone HCT JaHHBIX HCT JaHHBIX HCT JaHHBIX HCT JaHHBIX HCT JaHHBIX
air 7,75%0,56 16,34+3,41* 16,11+3,19* 16,28+2,98* 15,99+2,32*
20 bone 3,0+0,53 9,22+1,12* 9,21+1,28* 8,91+1,14* 9,09+1,11*
air 6,63+0,58 26,44+3,12* 25,56+2,89* 26,23+2,88* 26,14+2,65*
500 Bone 4,25+0,52 22,21+3,23* 21,87+3,02* 22,61+2,97* 22,43+2,67*
1000 Air 5,38+0,55 44,01+4,66* 43,81x4,17* 44,31+4,04* 44,21+3,91*
Bone 3,0+0,53 38,76+£3,93* 38,34+3,71* 38,55+3,21* 38,02+3,05*
Air 6,63+0,60 39,01+£2,17* 38,87+2,03* 38,86+2,23* 38,77+2,22*
2000 Bone 3,6+0,45 35,02£3,99* 34,91+£3,42* | 35,34+3,54* | 35,29+3,39*
Air 6,5+£0,54 42,11+3,54* 41,67+3,12* 41,98+3,67* 41,95+3,58*
4000 Bone 3,5+0,51 42,02+3,56* 40,89+3,09* 41,32+3,44% 41,36+3,33*
Air 9,25+0,55 50,13£3,34* 42,11+2,86*" | 50,24+2,99* | 50,32+3,02*
6000 Bone 5,5+0,67 50,01+3,01* 41,54+2,43*" | 49,96+3,12* 50,02+3,01*
Air 9,75+0,64 56,17+2,44* 44,89+2,11* | 56,42+2,31* 56,53+2,27*
8000 Bone 7,38+0,59 51,8+2,34* 42,98+2,02*" | 51,91+2,22* | 52,11+1,99*

Note. * - statistically significant changes in relation to the control group (P <0.05); - statistically significant changes in relation to the

first survey (P <0.05);
Table 2. Indicators of tonal threshold audiometry in the extended frequency range, in dB
Group
Frequency, Hz Control The main Comparisons
=20 n=41 n=13
first repeated first repeated

10000 6,8+0,38 37,6+1,12* 37,1+1,09* 37,2+1,14* 37,3+1,11*
12500 10,4+0,55 55,9+1,18* 55,3+1,12* 56,1+1,12* 56,1+1,07*
14000 10,4+0,49 50,7+1,92* 50,4+1,59* 50,9+1,71* 50,8+1,64*
16000 14,5+0,64 62,7+1,99* 62,6+1,75* 62,9+1,82* 62,8+1,87*
18000 12,0+0,47 54,8+2,14* 54,3+2,21* 54,5+2,09* 54,6+2,12*
20000 16,6+0,66 57,6%2,22* 57,5+1,99* 57,7+2,31* 57,612,41*

Note. * - statistically significant changes in relation to the control group (P <0.05);

Re-examination revealed an improvement in the
thresholds at two frequencies for air and bone conduction
in the study group relative to the initial values, but they
significantly differed from those in the control group.

In patients of the main group, the following audiogram
curves were revealed - steeply descending (75.6%), gently
descending (22%) and concave (2.4%). 76.9% steeply
descending and 23.1% gently descending curves were found
in the comparison group. The incidence of the nature of the
curves did not change upon repeated examination in both
groups.

The determination of the differential threshold of
perception of sound intensity was carried out at a frequency
of 2000 Hz. At the initial examination, its average indicator
in patients of the main group was 0.52 + 0.01 dB / dL, in the
comparison group - 0.54 + 0.03 dB / dL, and in the control

group —1.16 + 0.01 dB / dL (P <0.05 in both groups relative
to the control group). The indicator obtained in patients
indicates a predominant lesion of the peripheral part of the
auditory analyzer and the presence of the phenomenon of an
accelerated increase in loudness. On repeated examination,
the indicator in patients of the main group was 0.61 + 0.11
dB / dL, in the comparison group - 0.54 £ 0.02 dB / dL, and
in the control group —1.16 + 0.01 dB / dL (P <0.05 in both
groups relative to the control group).

Tonal threshold audiometry in an extended frequency
range revealed an increase in the thresholds of sound
perception in all examined patients. In patients of both
groups, there was a significant increase in hearing thresholds
for air conduction in the frequency range from 10,000 to
20,000 Hz with the largest deviation of the indicator at
16,000 Hz (Table 2). After treatment, only patients showed
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no improvement in thresholds relative to baseline values.

Speech audiometry was performed in the classic version.
According to her data, 33 (80.5%) patients in the main and
84.6% in the comparison group did not achieve 100% speech
intelligibility. After treatment, 13 (31.7%) patients in the
main group achieved 100% speech intelligibility, on the
contrary, 8 (19.5%) npatients before treatment. In the
comparison group, this indicator was unchanged during the
second study.

A direct relationship was found between the severity of
hearing impairment and FC of exertional angina. In
particular, second-degree hearing loss was established only
in patients with stable exertional angina FC 111, and the first
degree - in FC Il and Ill. In the main group, the average
percentage of speech intelligibility in patients with FC I1I
(n =10) was 81.13 £ 3.21, FC Il (n = 14) - 88.43 + 3.21 and
FC1(n=16)-95.51+ 1.91, in the comparison group 81.11 +
2.11, 87.65 + 3.22 95.44 + 2.09, respectively (P <0.05
between patients with FC 111 and FC | in both groups).

Tympanogram type A was recorded in all patients in
both studies and in healthy individuals. Indicators of the
amplitude, pressure and gradient of the peak of the
tympanograms did not differ in the compared groups.

In 6 (14.6%) patients of the main group, both OAE classes
- TEOAE and OAEPS were registered, and 35 (85.4%) were
not registered. After treatment, both OAE classes were
recorded in 8 (19.5%) cases. In the comparison group, both
classes of OAE were recorded in 2 (15.4%) patients in both
examinations.

4. The Discussion of the Results

In patients with stable exertional angina pectoris I - 111,
hearing impairment manifests itself in the form of a lesion
by the type of sound perception with a predominant lesion of
the peripheral part of the auditory analyzer. Violation of
intelligibility in the examined patients indicates the presence
of violations in the central parts of the auditory analyzer. The
results of this study showed a direct relationship between the
severity of hearing disorders and FC of exertional angina in
relation to the degree of hearing loss and the percentage of
speech intelligibility. In severe cases, hearing and speech
impairment were more pronounced. The development of
hearing impairment with stable angina pectoris FC I — Il is
associated with impaired cerebral circulation, which has an
adverse effect on the functioning, primarily of the peripheral
and, in general, and other parts of the auditory analyzer. All
this has a number of similar mechanisms as in the case of
cerebral circulation disorders of a different nature [5,6].

In the treatment of patients with NBT, combined with
stable exertional angina pectoris | - 111 with the use of the
drug Ginkgo biloba, a positive effect was achieved. After
the course of treatment, the majority of patients showed an
improvement in speech intelligibility, a decrease in the
severity of tinnitus. At the same time, there was a significant
improvement in the hearing threshold at two frequencies
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according to the data of tonal threshold audiometry in the
usual frequency range, an increase in the registration of both
classes of OAE to 19.5% of patients.

5. Conclusions

1. With sensorineural hearing loss in combination with
stable angina pectoris FC | - 111, the auditory analyzer
has been affected throughout.

2. In patients with sensorineural hearing loss in
combination with stable exertional angina, pectoris FC
I - 1ll, Ginkgo biloba has been the drug of choice,
which is due to its influence on most links in the
mechanism of development of hearing impairment.
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