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Pestome. O0ouii swumuwi Kobunusmuea sea o6yrean 79 ma 6éa nepugepux 6a MapKa3utl Suumuid KOOUIUsMU
oysunean 328 6emopoa meckapu mocrauwuws éaxmu (TMB) 2 oaxuxanu cmumynayusdan xetiun 2000 I'y oxane éa 60 0B
UHMEHCUBIUKOa2Y ewumun yeeapacuoan oup xun vacmomaoa yayanou. O803nu KaOyn KULysuu annapamuune nepugepux
wuxacmaanuwiy  oyrean bemopaapoa TMB xutimamu nopmaoan Gapk xuamaciueu xypcamuiean. Maxanimu mus
namonoausicu Oynean 6bemopnapoa TMB musi nosicu ea OuenHye@anux my3uIiMAlapHUHE WUKACMIAHUWY OULAaH,
WyHUHROEK, MABXHCYO NAMONO2US YUlOy MY3UIMaiapea mavCup KUIUWU MYMKUH Oy1ean Xonnapoa (Musda-Kynpux
bypuaecu) KeckuHn owleanauey aHUKIanou. Ywoby mecm maxaniutl Must RAmoI0SUsIAPUHUHE OMOHEBPOL0SUK OUACHOCMUKA-
CUHUHZ YMYMUT KOMIJIEKCUOA KYLIAHUIUWU MAKAUD dSMUIAOU.

Kanum cysnap: cenconespan swiumuws KOOUMUSAMY, AYOUOMEMPUsl, OUCHUEPATUK MYUIMANAD, MUSYA-KYRPUK
bypuazu.

Abstract. In 79 normally hearing and in 328 patients with peripheral and central hearing impairment, the reverse
adaptation time (RAT) was measured after 2-minute stimulation with a tone of 2000 Hz and 60 dB intensity above the
threshold of hearing at the same frequency. It was shown that in patients with peripheral lesions of the sound-receiving
apparatus, the value of the RAT did not differ from the norm. It was found that in patients with local brain lesions, the RAT
increased sharply with damage to the brain stem and diencephalic structures, as well as in cases where the existing lesion
could affect these structures (cerebellopontine angle). This test is proposed to be used in the general complex of otoneuro-
logical diagnostics of local brain lesions.

Key words: sensorineural hearing loss, audiometry, diencephalic structures, cerebellopontine angle.

Among the phenomena characterizing the audi-
tory system. a special place is occupied by adapta-
tion, a decrease in auditory sensitivity that occurs as a
result of sound exposure [3,5]. In clinical practice, for
the differential diagnosis of hearing loss, such param-
eters of auditory adaptation as the magnitude of the
shift in the threshold of audibility, the recovery time
of threshold sensitivity after a sound load are used
[4,7,8]. Traditional treatment of various forms of sen-
sorineural. hearing loss does not satisfy clinicians and
is effective only at the acute onset of the disease,
while the methods of electronic hearing prosthetics,
with implantation of frequency-modeling stimulators

into the cochlea, inspire certain hopes, but their re-
sults are still far from ideal [1,4]. All this indicates
that treatment in almost all cases is at the late stages
of the disease. And this is a consequence of the late
diagnosis of the disease, primarily associated with the
use of traditional methods of diagnosing hearing dis-
orders, which by now already indicates insufficient
methodological support for solving the existing prob-
lem and requires the development of fundamentally
new approaches to the diagnosis of hearing disorders
that would allow detecting the disease at the stage of
development when the disorders are still reversible
[2,5]. In recent years, there has been an active search
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for new methods for studying peripheral and central
mechanisms of sound analysis by frequency, intensi-
ty, duration, binaural interaction, which form the ba-
sis of high noise immunity of the auditory system in a
wide frequency and dynamic hearing ranges. In most
clinical studies of auditory adaptation, it was noted
that the maximum adaptive changes were observed in
patients with sensorineural hearing loss of the periph-
eral type. In contrast to these ideas, a number of psy-
choacoustic, psychopharmacological and electrophys-
iological studies have obtained data linking adapta-
tion by processes occurring in the central parts of the
nervous system [1,5,9]. In recent years, it has been
repeatedly suggested that adaptation is related to the
state of the central parts of the auditory analyzer
[2,5,8,9].

The purpose of this study was undertaken to
study the features of auditory adaptation in patients
with lesions of various parts of the brain.

Materials and methods of research. The
study was carried out on the audiometer AR-5 of the
firm "Peterss (England). After recording a tonal audi-
ogram to clarify the level of hearing damage, the pa-
tient was subjected to a comprehensive examination,
which included the following tests: threshold adapta-
tion, intensity increment index, duration effect, auto-
matic audiometry, discomfort thresholds. In some
patients, the phenomenon of lateralization was inves-
tigated by the method of A. Ya. Altman. Then the
shift of the audibility threshold and the recovery time
of threshold sensitivity (the time of reverse adaptation
to BP) were determined by the method adopted in
clinical audiometry. The audibility threshold was
measured using the 5 dB boundary method, after
which the subject was given a monaural sound load
with a frequency of 1000 and 2000 Hz and 60 dB
above the audibility threshold for 2 minutes, Repeat-
ed measurements of the audibility thresholds for a
tone of the same frequency were made immediately
after the termination of the sound load, the sound sig-
nal was given for 2-3 seconds at intervals of 2 s. The
intensities of the presented signals were changed

from smaller to larger and after reaching the audibil-
ity threshold in reverse order.

The magnitude of the shift of the audibility
threshold was determined as the difference between
the intensity of the first signal perceived after the
sound load and the threshold intensity of the signal
determined before the sound load, where the time
elapsed from the moment of termination of the sound
load to the restoration of the initial threshold of audi-
bility was taken as the time of restoration of threshold
sensitivity (RAT).

The study was conducted on 79 healthy sub-
jects, 152 patients with sound conduction disorders
and peripheral sound perception disorders and 97 pa-
tients with brain lesions. A total of 328 people,
among the patients with brain lesions, 14 had a tumor
and 83 had focal epilepsy. In addition to neurological,
psychiatric, otoneurological and neuro-
ophthalmological studies, electroencephalography
was performed in all patients with brain lesions.

The results of the study. At the beginning of
the study, RAT and threshold shift were determined
in healthy individuals and in patients with peripheral
hearing impairment, in the future, when analyzing the
data, only the results of RAT measurement will be
given, since when determining this parameter, differ-
ences between the studied groups of patients were
revealed most clearly. It turned out that the average
value of RAT in healthy individuals was 20.9 e, in
patients with sensorineural hearing loss of peripheral
type - 22 s, in patients with otosclerosis - 76.2 C. A
significant increase in RAT was observed in patients
with otosclerosis. These changes were noted by K. L.
Khilov and N. A. Preobrazhensky and other research-
ers.

It should be emphasized that with sensorineural
hearing loss, the RAT was short-lived and differed
relatively little from the data in healthy people. Thus,
the results obtained show that the pathological in-
crease in RAT is not characteristic of peripheral le-
sions of the sound-receiving apparatus, in this regard,
further studies of auditory adaptation were undertak-
en in patients with central lesions.

Table 1. RAT in patients with peripheral and central lesions of the auditory analyzer.

Examined groups R_ecovery Difference reliability
time, sec With norm P | With sensorineural hearing loss P

Healthy individuals 20,9+2.4
Sensorineural hearing loss 22,0+ 1,8 >0,05
Otosclerosis 76,2+ 4.5 <0,05
Temporal lobe tumor 21,9+1,9 >0,05 >0,05
Frontal lobe tumor 30,3+ 1,1 >0,05 >0,05
Parietal lobe tumor 284423 >0,05 >0,05
Defeat of diencephalic structures 83,5+ 6,1 <0,05 <0,05
Arachnoiditis of cerebellopontine angle 73,2+ 6,3 <0,05 <0,05
Brainstem defeat 62,3+22.9 <0,05 <0,05
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Table 1 shows the average values of RAT in
patients with different localization of brain lesions.
For comparison, the measurement results are present-
ed in healthy people, in patients with otosclerosis and
in patients with sensorineural hearing loss. Compared
with the data in healthy individuals and in patients
with sensorineural hearing loss, the most distinct in-
crease in RAT was observed with lesions of the dien-
cephalic structures, the cerebellar angle and the
brainstem. The revealed differences were statistically
significant. (P< 0.05)

For many years, the otorhinolaryngological lit-
erature has been dominated by the notion that audito-
ry adaptation is a process directly related to the coch-
lea [2,8]. The authors mentioned between the magni-
tude and the accelerated increase in volume charac-
teristic of the lesion of the hair cells of the spiral or-
gan. Undoubtedly, in the group of patients with sen-
sorineural hearing loss, researchers included patients
with lesions of both the peripheral and central parts of
the auditory analyzer, and this could not be other-
wise, since the level of development of audiology did
not allow for differential diagnosis of these forms of
hearing loss,

Over the past decades, the research of domestic
and foreign authors has expanded the possibilities of
differential diagnosis of various forms of lesions of
the sound-receiving apparatus. With the most careful
differential diagnostic selection of patients with pe-
ripheral lesions of the sound-receiving apparatus, un-
like the data of some previous researchers, we were
unable to detect a significant increase in the magni-
tude of adaptation in these patients. The absence of a
distinct increase in time with peripheral disorders of
the sound-receiving apparatus makes it seem that the
adaptation process develops in the overlying parts of
the auditory analyzer.

The authors of single studies conducted on pa-
tients with brain tumors found an increase in RAT in
most patients, including tumors of the posterior cra-
nial fossa. It is quite obvious that the brain stem lo-
cated in the posterior cranial fossa could not remain
intact and in most cases was involved in the patholog-
ical process[7,9].

It can be assumed that with other localization
of brain tumors, as a rule, functional, neurodynamic
disorders occurred, resulting from compression, dis-
location and hypoxia in the cortex, subcortical nodes,
hypothalamic-pituitary system and other structures of
the brain, which in turn could lead to the emergence
of pathological adaptation. Despite the fact that the
methods of measuring adaptation were almost identi-
cal, in this study it was not possible to detect an in-
crease in RAT in a number of examined groups of
patients with brain lesions. In particular, with lesions
of the temporal, frontal, and parietal regions of the
brain, the duration of the recovery process remained
normal, which, apparently, is associated with the pre-

dominance of focal epilepsy among the patients we
examined. This circumstance limited the localization
of the lesion to a certain extent.

At certain localizations of the lesion of RAT in
patients with focal epilepsy increased markedly, most
of all it was expressed in lesions of diencephalic
structures, the cerebellar angle and the brainstem. The
fact that an increase in adaptation was observed in
stem and diencephalic lesions suggests that the regu-
lation of the recovery process after sound stimulation
is provided by the stem and hypothalamic depart-
ments of the central nervous system. As for the in-
crease in RAT in patients with lesions of the cerebel-
lar angle, in some cases, such lesions also affect the
brain stem. In favor of the assumption of the connec-
tion of adaptation with the stem and hypothalamic
parts of the brain, the results of psychopharmacologi-
cal experiments show that the magnitude of auditory
adaptation is determined by the state of the nonspe-
cific system of the reticular formation of the brain
stem and the posterior hypothalamus.

Conclusions. Adaptation decreases markedly
when taking drugs that suppress the activity of these
structures and increases with the action of drugs that
enhance the activity of the reticular formation and
hypothalamus. Thus, auditory adaptation caused by
moderate levels of sound stimulation can serve as an
indicator characterizing the state of some central parts
of the brain. All of the above suggests that the use of
adaptation tests for the diagnosis of hearing organ
lesions and for professional selection needs signifi-
cant correction.
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C/IIYXOBAA ITIPHCIIOCOBJIEHHOCTD
ITAITHEHTOB C IEPH®EPHYECKUM H
HEHTPAJbHBIM HAPYIIIEHHEM CJIYXOBOH
DOYHKITUH
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Pestome. V 79 nopmansvro crviwawux u'y 328 na-
YUeHmog ¢ nepugepuyeckum u YeHmpaibHolM HaApyuweHu-
em cayxa usmepsanu obpammnoe épems adanmayuu (OBA)
nocne 2-munymuot cmumynayuu moumom 2000 I'y u un-
MEHCUBHOCMbIO blule nopoza caviuumocmu Ha 60 05 na
moti dce yacmome. Ilokazano, umo y 601bHbIX ¢ nepuge-
PUHECKUM NOPAadcCeHueM 36YKOBOCNPUHUMAIOWEe20 anna-
pama 3Hauenue PAT ne omauuanoce om mopmel. Ycma-
HOBEHO, YMO y OONbHLIX C JOKATLHLIMU NOPAMHCEHUAMU
2on06noz20 mosea OBA pesko 6o3pacmana npu nopasicenuu
CMBOIA 2071086HO20 MO32a U OUIHYEDATLHBIX CIMPYKMYD, A
makdice 8 CAy4asnx, Ko20a umeroujeecs nopadceHue Mouo
sampazugams  SmMu  CMPYKmMypbl  (MOCMOMO3UCEUKOGHI
yeon). Omom mecm npeonazaemcs Ucnoib308ams 8 oouem
KOMNJIeKce OMOHE8POI0SULECKOU OUASHOCTUKY TOKATbHbIX
NOpAdICeHUl 201061020 MO32q.

Kniouegvie cnosa: mneiipocencopnas myzoyxocmeo,
ayouomempus, OudsHyeatvbHvie CIMPYKMypbl, MOCIMOMO3-
JHCEYKOBDILL Y2Ol.
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