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MORPHOLOGICAL FEATURES OF HEARING IN PREMATURE NEWBORNS
Niyazmetova G.T., Bakberganov P.M.
Urgench branch of Tashkent medical academy

v" Resume

Auditory evoked potentials (EVP) are an effective and non-invasive way to assess the functional
state of the auditory nerve and auditory sensory pathways of the brainstem. An increase in the latent
periods of peaks Il1, 1V, V, as well as a lengthening of the time of central sound conduction of 111-V
and I-V waves in all premature newborns, indicates a pathology of hearing of central origin with
impaired conduction along the auditory pathways at the level of the lower and middle third of the
brain pons.

Keywords: short-latency auditory evoked potentials, registration, Latencies and amplitudes

MYIJIJATHUIAH OJIIMH TYFUIT'AH YAKAJIOKJIAPJA SINATUINHUHIT
MOP®OJIOTUK XYCYCHUATJIAPHU

Husizsmemosa I'.T., baxbepeanos 11.M.
TomkeHT THOOMET akazeMuscu Yprand puiIuaIu

v’ Pestome

Musanunz 3uumumumt nomenyuanu (M3IID)-06y ruumum ananuzamopuHunz QYHKUUOHA
X0Namunu 6a MUA yCMYHUHUHZ IWMUMULWL ce32U HYNapUHU 0ax0NauHUHZ CAMapaniu 6a UHEA3Ue
oyamazan ycyauoup. |11, 1V, V|, upkkunapunune swupun oasparapunune y3ailutii, WyHUH20€K,
bapua spma myzunzan uaxanokiapoa \11-V ea IV mynkuunnapunumnz mapkasuil ymrazuauud
GAKMUHUHNZ Y3QUUWYU IWMumunl dyanapu 0yinad mus KynpucuHuUHZ RACHMKU 64 ypma yuoan oup
Kucmu 0yn2an Maprazuii Xapaxkmepoazu 3Uumuid Ramoao2uACUHU Kypcamou.

Kanum cyznap: musanune Juiumuni ROMeRyuaIu, pyixameaa oaul, KeYuKul 6a AmMnaumyoaiu
Juumu Koounusamu.

MOP®OJOI'MYECKHE OCOBEHHOCTHU CJIIYXA Y HEJOHOIEHHBIX
HOBOPOXKJAEHHBIX

Hussmemosa I'.T., baxbepeanos I1.M.
Yprenuckuii puaran TankeHTCKOW MEAMIIMHCKON aKaileMUu

v' Pestome

Cnyxogvie gvizeannvie nomenyuanvt mosea (CBII) — smo rghgpexkmuenviii u neungazugnwlil
Cnocod oueHKu (QYHKYUOHANBHO20 COCHMOAHUA CIAYX06020 HEPEA U CAYXO6bIX CEHCOPHBIX Nymell
cmeona mosza. Yeenuuenue namenmusix nepuodoe nuxoe |11, 1V, V, a maxoce yonunenue epemenu
uenmpanvhozo npoeedenusn 3eyka 11-V u IV eonn y ecex Hedonouwiennvix HO60POICOEHHBIX
ceuoemenvcmeyenm 0 RAMOA0UU CAYXA UEHMPAAbHO20 NPOUCXOHCOEHUS C HapyuieHuem
RPOGOOUMOCHIU. RO CIYXO0BLIM NYMAM HA YPOGHE HUICHEI U CPEOHel mPemu M03206020 MOCHIA.

Knrouesvie cnosa: ciyxoevie 6v136aHHble NOMEHUUATBL C KOPOMKOU 3A0ePIHCKOU, Pecucmpayusl,
3a0epicKu u amMnaunyobl.

Relevance
T he study of the state of the auditory system The SVP method is based on the study of electrical
nuclei of different levels and the state of the manifestations of the activity of the auditory
auditory nerve was carried out by recording short-  system under the action of various sound signals
latency auditory evoked potentials (ABRP) [1,2].  and consists in recording and assessing the activity

g
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of large sets of nerve elements. The assessment of
the results obtained was studied by recording the
ABR waves. ABRs were recorded using the
Neuro-Audio evoked potentials registration
system (Russia).

In our study, short broadband acoustic clicks
with a duration of 100 us were used as stimuli. The
study began with a stimulation intensity of 60 dB
above the threshold of normal hearing. In the
absence of a response, the intensity was increased;
in the presence of a response, it was gradually
decreased by 5-10 dB to the threshold level of
stimulation [3]

The following ~ parameters were  subject
to assessment: Amplitudes (A) of waves I, I1l, V
(basic); 11-1V - auxiliary; latencies of waves I, llI,
V (LP); peak-to-peak intervals (MPI) I — 111, 111
— V, IV; Amplitude ratio of V / | peaks on both
sides; interaural difference in latencies of V peaks
on both sides (Gnezditsky V.V., Shamshinova
AM, 2001; Rozhkov V.P., 2001).

Basic criteria for the norm and pathology of
ABR:

1. The presence of waves IV (in
some cases, VI).

2. Standard values of inter-peak
intervals I-111, 111-V;

3. The time of the central IV
conduction is not more than 4.4 ms.

4. The latent period of the V peak is
not more than 6.3 ms.

5. The interural difference in the

latent periods of the V peaks is not more than
0.4 ms (in the absence of peripheral disorders).

6. The ratio of the V wave amplitude
to the | wave amplitude is not more than 0.5.

Il. MATERIALS USED

We recorded ABRs according to the standard
4-channel registration scheme with monaural click
stimulation at a stimulus intensity of 80-90 dB. In
the course of the study, such parameters of the
emitted components as latencies and the
maximum amplitude of the waves were assessed
[4,5].

Latencies and amplitudes (right ear)

Norm criterion: (Gnezditsky  V.V.,
Shamshinova AM, 2001)
N I i \Y -1l "n-v - 1a/
(ms) (ms) V-Va
70 1.78 4.15 5.93 2.38 1.78 0.28
P
60 1.93 4.38 6.05 2.45 1.68 0.13
p
50 2.10 4.65 6.48 2.55 1.83
P
40 2.13 3.78 6.40 1.65 2.63 3.44
p
30 2.05 4.48 6.03 2.43 1.55 0.78
P
20 2.13 4.65 5.90 2.53 1.25
p
10 1.68 3.65 6.05 1.98 2.40 18.57
P
Latency and amplitude (left ear)
N | i -1 m-vy{ H-1a/
(ms) (ms) V-Va
70 L 1.65 3.95 5.80 2.30 1.85 0.63
60 L 1.78 4.25 6.78 2.48 2.53 0.97
60L 2 2.25 4.08 6.25 1.83 2.18 0.09
50 L 1.63 6.35
40 L 1.68 4.63 5.98 2.95 1.35
30L 2.23 4.68 2.45
20L 1.43 4.70 6.28 3.28 1.58 9.16

N\
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Asymmetry

N I " \% -1l "n-v

70P, 70 L 0.13 0.20 0.13 0.1 0.1
60 P, 60 L 0.15 0.12 0.73 0.0 0.8
60P,60L 2 0.32 0.30 0.20 0.6 0.5
50P,50 L 0.47 0.13

40P,40L 0.45 0.85 0.42 13 1,3
30P,30L 0.17 0.20 0.0

20P,20L 0.70 0.05 0.37 0.8 0.3

Note: On the right, the ABRV wave is in newborns with severe hyperbilirubinemia,

recorded at “50 dB nHL”. On the left, the V wave
of the ABR is recorded at the “60dB nHL” level.

The absolute delays of waves I, Il and V, as
well as the inter-wave delays of I-111, I1I-V and IV
waves were measured at 90 dB. In order to
determine the hearing threshold for the V wave,
the stimulus intensity was lowered by 20 dB
spacing. The criterion for normal hearing was the
presence of the V wave at a stimulus intensity of
20 dB.

Comparison of waves I, I1l, and V absolute and
delayed interaction in our study sample did not
reveal statistically significant gender differences
in all tested intensities.

A latent periods 1- peaks neonatal group was
left 1 1.97+0.21 ms, to the right 1.96 + 0.27 ms; in
newborns of the 2nd group, on the left, 2.34 +0.12
ms, on the right — 1.87 + 0.18 ms, which is a
statistically significant result; In newborns of the
control group, the periods of the first peaks were
1.9+ 0.21 on the right, 1.8 9+ 0.15 ms on the
left.

The average value in the magnitude of the
latent periods of the 11l peaks in the newborns of
the 1st group was 4.62 + 0.41 ms; in newborns of
group 2 it was4.56 £ 0.4 ms, which is a
statistically significant indicator.

The average value in the magnitude of the
latent periods of the V peaks in newborns of the
Ist group was 6.74 + 0.44 ms; in the newborns of
the 2nd group, the latency lengthening was noted
on the left of 7.2 + 0.41 ms, which is a statistically
significant indicator (Table 3).

The results of registration of ABRs showed

statistically ~ significant  differences  when
comparing the absolute delays for waves I, 11l and
V at 80 dB between 1-2 groups of

newborns; lower values were found in infants with
high levels of bilirubin compared with infants with
moderate levels of bilirubin in the blood. Longer
V delays were found at 40 dB / h in newborns from
group 2, which are statistically significant. Peak
intervals I-111, 111-V and IV were more lengthened

which is statistically significant.

According to the results, the magnification of
the latent periods of 11, 1V, V peaks, as well as the
lengthening of the time of central sound
conduction of I11-V and IV in all newborns with
hyperilirubinemia, indicates a pathology of
hearing of central origin.

In order to determine the level of damage to the
auditory analyzer, the registration of the APS was
carried out. The analysis of latency,
amplitudes and peak amplitudes of long ABR was
carried out. The latency of the Long ABR waves
characterizes the degree of activity of neurons
during stimulation, and the amplitude - the number
of excited neurons.

According to the results of registration of ABR,
an increase in the latency of ABR indicators in
newborns with hyperbilirubinemia was revealed,
which is a significant difference from the
indicators of the group of newborns with asphyxia
and the control group. The ABR values in
newborns with asphyxia in relation to the
amplitude of the peaks had a tendency to decrease
their value, but the difference from the control
values was not statistically significant.

Thus, in spite of the predominant lesion of the
peripheral part of the auditory analyzer, according
to the data of registration of long ABR,
the presence of abnormalities in the cortical part
of the auditory analyzer was also revealed in the
group of newborns with a high level of bilirubin in
the blood.

IV. RESULTS AND DISCUSSION

According to Table 1, the latency between
the waves V, IV between groups of neonatal
asphyxia, hyperbilirubinemia and control
groups significantly  increased, whereas
according to Table 2, latent wave I, V, IV
between waves were significantly increased in
right ear. This suggests neurotoxic damage to
the central auditory pathway and damage to both
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central and peripheral auditory pathways in
neonates.

Table 3 shows that in both ears the latency
between waves V and IV was statistically
significantly increased, and in the right ear latency
I was also statistically significantly increased
among children of the 2nd group compared with
the group of the 1st group. This indicates
significant neurotoxic damage to the central
auditory tract of both the ear and significant
peripheral neurotoxic damage to the right ear in
the group with high bilirubin levels.

Severe neonatal hyperbilirubinemia  is
particularly toxic to the auditory tract. The aim of
the study was to identify changes in ABR among
the group of newborns with high levels of
newborn bilirubin. This present study clearly
demonstrated that there were significant changes
in  ABR in children with  neonatal
hyperbilirubinemia. Statistically significant
indicators were present in the group with high
bilirubin levels.

V. CONCLUSION

According to the results of registration of ABR,
an increase in the latency of ABR indicators in
newborns with hyperbilirubinemia was revealed,
which is a significant difference from the
indicators of the group of newborns with asphyxia
and the control group. The values of long ABR in
newborns with asphyxia in relation to the
amplitude of the peaks had a tendency to decrease
their value, but the difference from the control
values was not statistically significant.

N
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