42019

OcobeHoctn Ha VEMP TecT B AeTcka Bb3pacT
Peculiarities of the VEMP test in children
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Pe3tome: M3cnenBaneto Ha BecTHOyJIapHHTE EBOKHPAHUTE MHO-
renHn noteHimanu (VEMP) e nombiHUTENEH TeCT 3a M3CieABaHE
OTOJIMTOBUS anapar Ha BecTuOyiapHara cuctema. VEMP nzcnenga-
HETO € CPaBHHUTEIHO JIECHO 32 M3M'BbJIHEHHE M J0Ope ce MoHacs OT
MalMeHTUTe BbB BCHUUKH Bb3pacTu. VEMP e nobpe npoyuden mnpu
BB3PACTHH XOpa, HO IMPOYYBAHUATA IIPU JA€Ha Ca HEIOCTATHYHH.
cVEMP e ycnemHo perucTpupal U 3amucaH IpU HOBOPOACHH Ha
BB3pacT OT Tpu a0 et auu. o VEMP ca unentuduipany npu aena
HaJl JBE TOJWHHU.

KimouoBu nymu:cVEMP, oVEMP, nena, otonutoB anapat

VEMP TecT € HOB IOITBIHATEIECH METO/, 32 U3CIIE-
BaHE Ha OTOJHMTOBUS amapar Ha BeCTHOynIapHara
cucteMa. ToBa H3clieIBaHe HABIM3a B MOCIICIHUTE
HSIKOJIKO TOJMHU B KJIMHWYHATA TPaKTUKA 3a Juar-
HOCTHKa, Tu(epeHIINaIHa JUarHo3a U MpHu OICHKa
Pa3BUTHETO HA OTOHEBPOJIOTUYHUTE CHCTOSHUA.
VEMP tect o0ekTUBH3HMpa Yy4acTHETO Ha OTOJH-
TUTE€ B OTOJIUTOBHUTE CHHIPOMHU U B U30JUPAHU
HapylIeHUs Ha otoiuToBata (QyHKIHs. /lnarHoc-
TUYHHTE BB3MOXKHOCTH Ha VEMP ce u3mnoinssar u
3a oleHKa (PYyHKIMATA Ha IICHTPAITHUTE OTOJINTOBH
mpTUIA. To3M METOm ce H3IoJ3Ba HE caMoO 3a
yTOUHsIBaHE Ha BecTHOyJIapHaTa TUCHYHKITHS, HO
U 3a mpociensBaHe Ha YCTaHOBEHATa MaTOJOTHSL.
PazauuaBatr ce cVEMP u oVEMP Tect.

YoBemIKUAT JJAOUPUHT JIOCTHTA pa3Mepa 3a Bb3-
pactau ot 17- go 19-recranmuoHHara ceaMuIa.
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Abstract: Vestibular evoked myogenic potential (VEMP) is an addi-
tional test for the otolith organs of the vestibular system. The VEMP
test is relatively easy to perform and well-tolerated by patients of all
ages. VEMP has been studied well for adults but studies involving
children are insufficient. cVEMP has been successfully registered
and reported for newborns aged between three and five days. oVEMP
have been noted for children over the age of two.
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The VEMP test is a new additional test of the
otolith organs of the vestibular system. In recent
years, this test has become part of clinical practice
for diagnosis, differential diagnosis and assessment
of the course of otoneurological conditions. The
VEMP test shows the objective status of otoliths
in otolithic syndromes and isolated disorders of
otolithic function. The diagnostic capabilities of
VEMP are used to ases the function of central
otolith pathways. This method is used not only
to evaluate the vestibular dysfunction but also to
monitor any detected pathology. There are two
types: cVEMP and oVEMP tests.

The labyrinth in humans reaches its adult size by
17 to 19 gestation week. The vestibular system
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Bectubymnapausr amapar, BKIIOYBAIL TTOJYOKPBXK-
HU KaHaJd W OTOJMTOB amapar, ca CTPYKTYypHO
nobpe mudepeHnupann ¢ paxnaneTo. Cakymoko-
JUYHUAT pedrexc ce pa3BuBa B HAYAJIOTO HA JKHUBO-
Ta. Upe3 cTuMynnpane cbC cuiicH 3Byk CVEMP e
YCHEIIHO PETUCTPUpaH M 3alKMCcaH MPU HOBOPO-
JICHW Ha BB3PAcCT OT TpH 10 nieT nHu (2), (6). [Ipu
HOBOPOJICHH HA METHS JIEH OT Pa)KAAHETO ChIIECT-
ByBa BHMCOK IIPOLIEHT Ha OTIOBOp M IOCIEN0Ba-
tenHocT Ha cVEMP narentnoct (6). YobikaBaHe
Ha cVEMP nareHTHOCTTA TIpM Jena MoXe Ja ce
JBJKHM Ha yBEJIMYEHHE JbJDKMHATA HA MUCTTMHHU3U-
panus oeT. [Ipenmounta ce cVEMP nscieasanero
Jla ce W3BBbPILBA Npu aena Haja 3 mecena. Heo6xo-
MO € BpEME J1a C€ pa3BHUAT MYCKYJIUTE Ha LIUATA,
3a J1a MOXKe JIeTETO J1a IbPKU IJIaBaTa CU U3IpaBe-
Ha. c(VEMP TecThT nipu nenara ce u3BbpIIBa YPE3
METOZla Ha pOoTalus Ha IlaBara M 4ype3 HEeHHOTO
nopaurae. MeroabT Ha 3aBbpTAaHE Ha IVIaBara €
MPEeINOYUTaH P MHOTO MAJIKH Jela Mopajay Imo-
JIECHOTO MOJIbpKaHe Ha Ta3u mo3unus. (1)

[Ipu uzcnensanero Ha cVEMP nipu nena Ha Bb3-
pacT OT TpH [0 JBaHA/IECET TOJUHU CE€ YCTAHOBSBA,
Yye JIATeHTHOCTUTE Ca MO-KbCH M aMIUIUTYIUTE
MO-HUCKHM OT HaOmiomaBaHuTe npH Bb3pacTHU. C
HapacTBaHE Ha Bb3PACTTa C€ YBEJIMYaBaT JIATEHT-
HOCTTa Ha BbhyiHaTa N23 ¥ aMIUIUTyUTe Ha BbIHU-
te p13 u n23 npu cVEMP tect (3). C Bb3pactTa ce
npomMeHsa aMruintyaata Ha cVEMP BeaHUTE, TOBa
BEPOSTHO C€ CBbP3Ba C MpOMsHA Ha Ae0ennHaTa Ha
musculus sternocleidomastoideus u noBumaBaneTo
Ha MycKyJaHus ToHyc. [lena Ha BB3pact 11 — 12
TOJIMHU NTOKa3BaT JIATEHTHOCT, CPaBHUMA C Ta3H Ha
Bb3pacTHu (El- Danasoury et al. 2014)

[Ipn gema ¢ koxyieapHM HMIUIAHTH Ca OTKPUTH
abnopmuu cVEMP (munca na cVEMP, noBumienu
nparoBe HacVEMP u namanena ammiutyna) npu
35 ot 40 cnyugas. Camo 25% oT nenara c oriaksa-
HUS OT CBETOBBPTEXK ca nMann abnopmeHn cVEMP.
[Ipubnu3urenHo ABe TpeTH OT JAelara ¢ BPOACHA
3aryba Ha ciayxa ca uManu abHopmeH cVEMP,
KOETO MOKa3Ba BBh3MOXKHA KOXJieapHa BecCTHOYIO-
natusi ¢ Hem3BecTHa eTronorus. (Guangwei Zhou,
MD,ScD, Jenna Dargie, BS et al. 2014).

OVEMP ce wusnomssa 3a OLEHKa OTOJIATOBOOY-
Husl peduekc. Upe3 HU3MON3BAHETO Ha BB3AYLI-
HO TPOBEICHH CTHMYJIM WJIM KOCTHAa BHOpamus
oVEMP wmorar na 6paaT perucTpupaHu mpu jAena
Ha BB3pAacCT HaJ TP TOJIMHU U Bb3pacTHU Nuna (6).
oVEMP He e u3cienBaH ¥ NMpOydyeH MpHU Jela Ha
Bb3pacT nox Tpu roauHu. oVEMP He mpuchscTBa

includes semicircular canals and otolith organs,
which are structurally well-defined at birth. The
sacculocolic reflex develops early in life. Through
stimulation by loud sound, cVEMP has been suc-
cessfully registered and recorded in newborns aged
three to five days (2), (6). For newborns, on their
firth day after birth, there is a high percentage of
response and consistency of cVEMP latency (6).
The extended cVEMP latency in children may
be due to the increasing length of the myelinated
pathway. It is preferable to perform the cVEMP
test in children over the age of 3 months. It takes
time to develop the neck muscles so that the child
can support the head. The cVEMP test in children
is performed by turning and lifting the head. The
method of turning the head is preferable for very
young children because it is easily supported in this
position (1).

When examining children aged between three and
twelve years using cVEMP, it has been found that
latencies are shorter and amplitudes are lower than
those in adults. The latency of the N23 wave and
the amplitudes of p13 and n23 increase with age for
the cVEMP test (3). ). With age the wave amplitude
of the cVEMP test changes, which is probably
related to the changes in the thickness of the mus-
culus sternocleidomastoideus and increased muscle
tone. Children aged 11-12 years demonstrate laten-
cy comparable to that of adults (El- Danasoury et
al. 2014)

In children with cochlear implants, abnormal
cVEMP (lack of cVEMP, increased cVEMP thresh-
olds and reduced amplitude) have been found in 35
of 40 cases. Only 25% of children complaining of
vertigo had an abnormal ¢cVEMP. Approximately
two thirds of children with congenital deafness
have had abnormal cVEMP, which indicates possi-
ble vestibulopathy of unknown etiology (Guangwei
Zhou, MD, ScD, Jenna Dargie, BS et al. 2014).

oVEMP is used to assess the otolith-ocular reflex.
Using stimuli transfered via air and bone vibra-
tion, oVEMP can be registered in children over
the age of three and adults (6). oVEMP has not
been studied and researched in children under
three years old. oVEMP is not present in new-
borns. The maturation of the otolith-ocular reflex
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IIp1 HOBOPOAEHOTO. To TpyAHO momabpka morie-
Ja CH. Y3psIBaHETO Ha OTOJUTOBOOYHHS pedrexc
€ HeoOXOIMMO 3a TOCTHraHe Ha CaMOCTOSATENIHA
noxozka npu Majkute nena. Huang et al.(5), (6) ca
BeBen Moaudummpad oVEMP Ttect, m3nons3sai
METOJI ChC 3aTBOPEHH OYU, KOWTO MOXe J1a Obie
MIPWJIOXKEH NPU MAJIKU JAela 1o Bpeme Ha CbH. []o
BpEME Ha ChbH OYMTE CE 3aBbPTBAT HArope, Koraro
ca 3atBopeHHU — (peHoMeH Ha ben. deHOMEHBT Ha
ben Moxe ga e He3psu1 MpU HOBOPOAEHH, 3aIOTO
BecTHOYII0O0OUHAaTa cucTeMa e Hezopas3BuTa. deHo-
MeHbT Ha ben ceuiectByBa camo mpu 36% ot
JIOHOCEHUTE HOBOPOJEHM IpPE3 I'bPBUTE TPU ITHU
OT JKMBOTa UM U 1pH 97% npe3 4eTBbPTUSL MECEIl.
Jlunicara Ha ¢eHOMEeH Ha bem He e OTroBOpeH 3a
nurncara Ha oVEMP npu HOBOpoOIEeHHW U Jiella Ha
BBb3pacT OT e€qHa A0 ABe roguHu. llpu mpocnens-
BAaHETO Ha JIATEHTHOCTTAa Ha peructpupanure nl
u pl BbiHU U uHTEpBana nl-pl or oVEMP Ttecra,
M3BBPILEH ChC 3aTBOPEHU OUH, CE YCTAHOBSIBA 3HA-
YUTEJHO yABJDKABAHE B CPABHEHHE C PE3YNITATUTE
MOJTyYeHU TPU TECTa, U3BBPIIECH C OTBOPEHU OYH,
mienamnm Harope. (6)

oVEMP ca peructpupanu npu BCUYKH JeLa Ha
BB3pacT Haj 25 (47) mecena, HO HE U Ha Bb3PacT
mox 24 wmecena. BectuOynooyHusaTr peduiekc e
HEJI0pa3BUT 1o ABe roguHu. (6). [Ipu cpaBHsiBaHe-
TO Ha pesyararure oT oVEMP Tecta npu nena Ha
BB3pacT OT €1Ha 1O TPU T'OJMHU C TE3U Ha Bb3pacT
OT YETHUPH JI0 TPUHA/IECET TOIMHU Ca YCTAaHOBEHU
pasnuku B pl narentHoct u nl-pl uHaTEpBaI, HO HE
u B nl narentHoct u nl-pl ammuryna. Hama 3Ha-
YWTENIHA pa3nuka B nmapamerpure Ha oVEMP npu
Jlella Ha Bh3pacT HaJl 3 TOAUHU U Bh3pacTHU. He ce
YCTaHOBSIBA 3HAYMTEIHA BpPB3KAa MEXIy (akTopa
BB3pacT u napamerpure Ha 0VEMP- nareHTHOCT 1
ammumatyna nl-pl (3),(6).

cVEMP morar na 0b1aT perucTpupanu npu HOBO-
polleHu (Haz MeT JHU), KOETO MOKa3Ba, e CaKyso-
KOJTMYHUAT pedrekc (yHKIMOHUpA BEAHAra cliel
paxnanero. oVEMP He ce peructpupar mpes
CHILUS MEPUO, BECTUOYI00YHATa pedaeKcHa cHc-
Tema ome He € y3psa. (Shou-Jen Wang MD, Wu-
Shiun Hhiun Hsieh MD et al.) (6).

IIpoyuBanusTa mpu nena ca HenocTarbyHU. 1IBp-
BOTO IIPOYyYBaHE Ha MO-TOJsIMA rpyna Jena € chboo-
mero ot Sheykholeslami et al. mpe3 2005 roguHa.
[Ipu TectBane Ha 6ebeta u gena cVEMP e nanex-
JIeH, YyBCTBUTEJICH U JIECEH METO/] 33 eNeKTPOdH-
3MOJIOTUYHO oOleHsBaHe. M3cnenBaHeTo Moxe jaa
ce MmpoBeJie MPH JAela ChC CIIyXOBU M BeCTHOymap-
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is needed to achieve an independent gait in young
children. They have difficulty maintaining their
gaze. Huang et al.(5), (6) introduced modified
an oVEMP test using a method with closed eyes,
which can be applied in young children dur-
ing sleep. During sleep, eyes turn upward when
closed — Bell’s phenomenon. Bell’s phenomenon
can be immature in newborns as their vestibulo-
occular system is underdeveloped. Bell’s phenom-
enon is present in only 36% of full-term newborns
during the first three days of life and in 97% in the
fourth month. The lack of Bell’s phenomenon is
not the reason for the lack of oVEMP in newborns
and children between one and two years of age.
When tracing the latency of registered N1 and P1
waves and the N1-P1 interval of the oVEMP test
performed with closed eyes, significant extension
was found compared to the results obtained when
the test is performed with open eyes looking up

(6)

oVEMP have been registered in all children aged
over 25 (47) months but not in those under 24
months of age. The vestibulo-occular reflex is
underdeveloped under the age of two years (6).
When comparing the results of the oVEMP test in
children aged between one and three years against
those aged four and thirteen years, differences were
found in the P1 latency and the N1-P1 interval but
not in the N1 latency and the N1-P1 amplitude.
There is no significant difference in the param-
eters of oOVEMP in children over 3 years of age
and those in adults. No significant connection is
found between the age factor and the parameters of
oVEMP latency and amplitude N1-P1 (3), (6).
cVEMP can be registered in newborns (over five
days of age), which indicates that the sacculocolic
reflex functions immediately after birth. oVEMP
are not registered during the same period, the
vestibulo-occular reflex system is still underde-
veloped. (Shou-Jen Wang MD, Wu-Shiun Hhiun
Hsieh MD et al.) (6).

Research for children is insufficient. The first
investigation of a large group of children was
reported by Sheykholeslami et al. in 2005. When
testing babies and children, cVEMP is a reliable,
sensitive and easy-to-use method for electrophysio-
logical assessment. The exam can be performed on
children with auditory and vestibular complaints.
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HU OIulakBaHUs. UyBCTBHTEIHOCTTa MY 3aBHCH
OT CBHCTOSIHUETO Ha CPEIHOTO YXO, MaTOJIOTUYHHU
CBbCTOSHUSI Ha TPBOHAYHUS CTHIO, HaIM4YUe Ha
c1aboCT Ha MYCKYJaTypara, Bb3pacTra, TeJIECHOTO
terio (GuangweiShou MD SCD et al.).

B xiMHMYHATA TpaKTHKA TO3M TECT 3all0YHA J1a Ce
H3M0JI3Ba B mocneanute ronuau. VEMP ca pesyn-
TaT OT CTUMYJIUPAHETO HAa CEH30PHHUTE KJICTKH Ha
utriculus u sacculus. To3n HEBpOHEH OTrOBOp €
peduiekcHa bra ¢ TPH HEBPOHA BBTPEIIHO YXO,
MPOABITOBAT MO3BK, BECTHOYIOCTIMHANICH (BECTH-
OyJIOOKYJISIpeH) MbT. T0O3W METOA € CPaBHUTEITHO
HOB M C€ H3MOJ3Ba HE CaMO 3a YTOYHSBAaHE Ha
BecTuOynapHaTa AMCPYHKIUS, HO U 3a MPOCIEs-
BaHe Ha HeWHara martojorus. Ilpe3 mocnennure
roguat VEMP u3cnenBaHero cblllo ce mpuiiara u
3a TepaneBTUYEH KOHTPOIL.
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Its sensitivity varies depending on the condition of
the middle ear, pathological conditions of the spine,
presence of muscle weakness, age, body weight.
(Guangewei Shou MD SCD et al.

This test has become part of clinical practice in
recent years. VEMP are the result of stimulating the
sensory cells of utriculus and sacculus. This neuron
response is a reflex arc with three neurons — inner
ear, medulla oblongata, vestibulospinal (vestibulo-
occular) pathway. This is a relatively new method
used not only to evaluate the vestibular dysfunction
but also to monitor its pathology. In recent years,
the VEMP test is also performed for therapeutic
control.
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