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TIPOABIEHMS OTOTOKCUYHOCTH, U3SMEHEHUA
BUODIEKTPHYECKO AKTUBHOCTH T'OJIOBHOI'O
MO3TA ¥ IHEPEBPAJIBHOM T'EMOJAWHAMMKN

YV BOJBHBIX PAKOM SAMYHUKOB B IIPOIIECCE
XUMUWOTEPAIIUY UUCIUIATHHOM

HUH xaunuuecroif onxono2uy

B Hactosiiee BpeMsd B JICICHWHM OHKOJNOTHYECKHX OONBHEIX
OoIpIIIoe 3HaUeHHEe YOEIIeTCs XuMuoTepanuy. biaronaps Jiekap-
CTBEHHBIM METOIAM JIeUeHHT, OHKOIOTM IIONYIIA BO3MOXHOCTE
OKa3hIBATH TIOMOII OOJIBHBIM C JUCCEMAHHUPOBAHHBIMU (hopMaMu
3JI0KAYECTBEHHBIX OIyxoJell, ToOUBAasICh IPU HEKOTOPHX U3 HHX
CTOMKOM PEMUCCHY MM IAKe W3ICICHUSL.

OnuauM 13 MIPOKO ¥ YCIEIIHO IPUMEHSEMEIX IUTOCTATHKOB B
TocyeHee NeCATIICTHE ABAeTCS NUCIUIATUH. Ero CHHEPIU3M ¢
OPYTMMH XUMUOIpenaparaMii, B 9aCTHOCTH ¢ IuKIodochaHoM,
DACIIHPUIL BO3MOXHOCTYA XUMUOTEPAITAHN IIPH JIEYCHUHY 37I0KaYeCT-
BEHHBIX OITyxoJielt suunukon [4, 11].

JlocTiKeHre MakCHMansHOTo adhdexTa XuMuoTepanuy pelia-
eTcst 3a cUeT UHTeHCH(HKAIIN U CHCTEMHBIX KypCOB, UTO B CBOIO
ouepeIs BEI3HIBAET PSI HEXKENATENbHBIX, 4 3a9aCTYI0 TSDKEIBIX T10-
Gogusx 2¢ddexToB, 3HATE 06 OTHANESHHBIX NOCIEACTBUAK KOTOPBIX
kpafiHe BaxHo. ONHUM U3 YaCTO BO3HUKAIOILYX OCIOXHEHU Ipy
IMTOCTATUYIECKOM JICUCHHMY ITNCIUIATHHOM GBIACTCS HEUPOTOK-
cryHOoCTh. 3yyenue IpOXOXASHI [IpeliapaTa yepes reMaToHIIe-
(pamrueckuit 6apbep [3, 7, 9] moxaszano, 4YTo JO3HI IIpenapata, oo-
HapyXuBaeMble B IepeOpalbHON XUOKOCTH, CIAMINKOM HUSKUE.
TeM He MEHee YacToTa IIPOSBICHISI HEHPOTOKCHIHOCTH KaK C W30~
JIMPOBAHHEIM, TaX ¥ CO CMEIIaHHBIM BO3ECTBHEM Ha epradepu-
YecKyIO ¥ IICHTPAIbHYIO HEPBHYIO CHCTeMy JocTuraer 50%. Oqunm
U3 IPOABIICHUH HeHPOTOKCUIHOCTH SABIIIETCS MOpaKeHUe CIyX0-
BOTO aHAIM3ATOPA.

Xorsl OHOXUMUYECKHIT MEXaHHU3M STOH TOKCHIHOCTH IO CHX
TIOp Pa3HOPEUMB M HESICeH, MMeeTcs Psfi TUCTOMATOJOTMICCKIX
JAHHBIX O ACCTPYKTHBHOM BO3ISHCTBUY LMCIUIATHHA Ha CTPYKTY-
PpHI CIIYX0BOTO penenTopa B 001acTH OCHOBHOM MeMOpaHB! YIHTKH,
e PAcIIONOXeH KOPTHUEB OPraH, BKIIIOYAIOIIUN BHYTPEHHNE H Ha-
PpyXHbIE BOTOCKOBEIE KIISTKH [6, 8].
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Chemotherapy plays an important role in the treatment of
cancer treatment. Chemotherapy may result in stable response or
cure even in some types of advanced disease.

Cisplatin is a cytostatic that was widely and effectively used
over the last decade. its synergism with other drugs in particluar
with cyclophosphamide increased capacity of polychemotherapy
in the treatment of ovarian cancer {4,11].

Mazximal chemotherapy effect is achieved by dose intensifi-
cation and cycling which leads to serious or in some cases
severe adverse events. Study of late toxicity is very important for
successful treatment. Neurotoxicity is a common cisplatin tox-
icity. Study of the drug overcoming the blood-brain barrier
[5,7,91 demonstrated too low concentrations in cerebral fluid.
However, rate of neurotoxicity with both isolated and mixed
effects on peripheral and central nernous systems reahes 50%.
hearing impairment is one of neurotoxicity menifestations.

Although biochemical mechanism of this impairment is
unclear there is histopathological evidence of cisplatin effects on
ear receptor structures in the area of the cochlar main membrane
in which spiral organ with internal and externalauditory receptor
cells is located [6,8].

The first report of severe hearing impairment in a patient
receiving cisplatin at 4 mg/kg was published in 1971. After that
several studies were performed to demonstrate that the ototoxic-
ity was dose-dependent. However, the data on the ototxicity fre-
quency, reversibility and dynamics in foreign literature (cisplatin
ototoxicity was not studied in Russia) are equivocal. There are
few reports of cisplatin ototoxicity in combination with other
toxicities. There were no reports of complex study of cisplatin
ototoxicity and brain bioelectric activity, functional status of
cerebral vessels in patients receiving cisplatin chemotherapy.
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Kaunuuecrue uccredoBarua

Brieperie COOOMEHHS O PE3KOM CHIDKCHUM CIyXa y HalldeH-
Ta, IIONYYAaBIIETO HMCIUIATHH B J03¢ 4 MI/KI, IOABUIUCH B
1971 & B pansueiimem GBI IPOBEACH DS UCCIETOBAHEM, KOTO~
PHIEe TIOKAa3add, 9TO OTOTOKCHIHOCTD SIBIAETCA JO303aBHCUMOMN.
OmHako B 3apy0exXHOM uTeparype (B POCCHE OTOTOKCHYHOCTH
UHCIUIATUHA ¥ GONBHBIX HE MCCIECIOBANN) PA3HOPEUHBEL CBEIC-
HUS 0 9aCTOTE BOZHUKHOBECHHUS, OTOTOKCYHOCTH, €€ 00paTuMo-
CTH 1 fuHaMuKe. VIMeloTcs equHMIHEe HCCIET0BAHNI OTOTOK-
CHYHOCTH B COYCTAHMH € IPYIAMH BUIAMU TOKCUIHOCTU
nucmiaTiHa. B mocTymHOM HaMm nuTeparype HeT COoGImeHHUH o
KOMIUIEKCHOM U3YYCHUH IIPOABICHUH OTOTOKCAYHOCTH 1 ITOKa-
3aTedeil GMORIEKTPUIECKON aKTHBHOCTH TOJOBHOIO MO3ra,
GYHKIIMOHATBHOTO COCTOSHUS MO3TOBEIX COCYIOB IPH XUMUO-
TePANU NUCTUIATHHOM.

Tlenpio Hamiero MCCAeaOBAHMA ABIEIOCH OIPEENeHUE YaCcTO-
TBI, BpeMEHH 1 TSDKeCTH BO3HUKHOBEHHS OTOTOKCHYHOCTH B 3a-
BHCHMOCTH OT HEIMBHAYAILHOM W KyMYISTHBHOM HO3HI IIMCIUIa-
THHA., Taxke MBI IIOCTABHIM 3aJadd: COIOCTABUThH IIPOSBICHUST
OTOTOKCHYHOCTH € U3MEHCHMAMH 3IeKTpodHUeharorpadun
(D8TI') 1 uepebparsbHOi TeMOIWHAMHUKY, IIPOCIEANTH OTHANCH-
HEIE TTOCTEHCTBUSA BO3HUKIIECH HEHPOIATHI CIYXOBOTO aHaNu3a-
TOpa ¥ ee OOPATIMOCTD.

Marepuanx 1 MeTonsl. OGcnenosany 14 60IbHEIX pakoM audaukos 1116 cra-
IMH B Bo3pacTe 0T 25 0 66 Jret (cpeamuii Bospacr 48,4 £ 2,6 ropa), paHee orme-
PUPOBAHHEIX, ITONYIABIINX JeUeHIE B OTACNCHIIX XUMHOTEPATTHH M KITHHIIC-
cko¥i dpapmaxorormy POHI, mm. H. H. Broxuua PAMH. Bee oun nonygamu
IACIUIATHH B KoMOuHanuy ¢ nukinodocharmoM. IucnnaTud BBOIMINA KaXobie
3 gex B pasoBoii mose 100 Mr/m? BHyTpuBeHHO 30—40 MUH IO 0TPaGOTAHHOU
craugapTHOit MeToauke. Luknodocdan, KOTOPHIA, KaK M3BECTHO, HE SIBIACT-
€1 OTOTOKCHYHBIM TIPeNapaToM, BROIMIM 110 1,0 r BHYFPHBEHHO KanelbHo B 1-if
IeHb JICUSHH.

Jlo Hayana XMMHUOTEPAME TIIATEIBHO IIPOBOAWIN COOp aHAMHECTHIECKIX
nannpy, Ocoboe BHUMaH#e 00palalil Ha Bo3pacT, podeccuio 60IsHOTO, Xa-
06K, CBA3aHHBIE C HAPYIIEHWEM CIIyXa, YCJIOBUs PabOTH, Hanaue 1myma, BiuG-
panay, KoJeGaHuii NaBIeHIsI, COITYTCTBYIOUIHNE COMATIYECKIE GONe3HH.

Bce 6ompHEIe GBI OCMOTPEHE! BPAYOM-OTONAPHHTONIOIOM, KOTOPHIHA TIpo-
BOIMI OTOCKOIIMIO ¥ TOHAJIBHYIO IIOPOTYOBYIO aymHoMeTpuio. McciaemoBaHusa
TPOBOAVUIM B CHEUHANBHOM NOMemeHny Ha aymuoMmerpe MA-31 dupmml
«Pracitronic»> (Tepmanus) Iro craHmaprHoil Meromuke. Ilopor ciyxoBoro Boc-
TIPYATHS ONPEAETSIIH M BO3AYLUIHON M KOCTHOM TIPOBOTMMOCTH, OTHENBHO IS
KaXNOro yxa B guanaszose dacror 0,125; 0,25; 0,5; 1,0; 2,0; 4,0 u 8,0 xTi1. Ta-
JKECTH OTOTOKCHYIHOCTH oleHuBary 1o mxare NCI Version 2,0.

OnHOBpeMEHHO I OOBLEKTURHOIO HCCASROBaHUA (GYHKUHOHANEHOIO CO-
crostausi THC GonprsM mposomun DOT u peoasnnedanorpadmo (POI). DOT
perucTpuposany Ha 17-xanansHoMm snexrposuuedarorpade «Nihon Kohden»
(SAnomms) o MEXTYHaPOIHOM cXeMe HAIOXeHMT 3TeKTponos «10—20» ¢ mc-
TIOJIE30BAHUEM MOHOHOJIPHEIX M OUITOJISIPHEIX OTBEICHUH ¢ HHANDOEepEHTHHIM
3MEKTPOJOM Ha MOUKe yxa. B kagecTBe HyHKIIMOBANBHBIX HaTPY30K NPUMEHSIIN
PUTMUYECKYIO (DOTOCTHMYIISINIO M rruepBerTrsnuo. Ouerky 9OT nposoay-
JI BUBYaIIbHO 110 Knaccuburanuy E. A, 2Kupmysckoii [2]. PBI-uccnenoBasust
ocyiuecTeasay Ha amnapare 4PT-2M Bo (pOHTO-MaCTOUNANIBHBIX OTBEACHUSIX
[3]. 3amucs npoBOAMIM o HaYana AeYeHWS ¥ Tocie KAKAOTO Kypca XMMHOTepa-
YNV Ha MPOTSHKEHNH 6 KYPCOB.

Heppororuyeckemii KOHTPOIS 33 COCTOSTHIEM OOJNBHEIX OCYHIECTRIII HEBPO-
TIaToJNIOT A0 Hayaya JIeYeHUs ¥ HEOXHOKPATHO B Ipolecce XMMuoTepamyu. Jns
OTIpeie/eHs CTeIIeH HEBPOJIOTHIECKOIO COCTOSIHIIT ACTIONB30BAMN KITIHITIe-
cKyIo Knaccuduxanmo A. O. Boitrapesny [1].

CrariucTryeckyio 06paboTKy NaHHBIX IPOBOAIUIM Ha NEPCOHAIBHOM KOM-
mBIOTEpE IO IporpaMMe «Ministats.

PesynesraTs! 1 o0cyxkaenue. Beero npoaHanusupoBaHo 43 aynuo-
rpaMmel. CpelEsIa KyMyNATHBHAsg 033 LUCIUIATHHA COCTAaBMIIA
514,2 (100—800) Mr/M2. BpeMs AUHAMUYECKOTO HaGMIONEHIS CO-
crasuno 5,8 mec [1—10].

Ha 1myM B yIIax J0 XMMIOTEPAINH XKaIOBATACH OfHA GOJIBHAS.
WicxomHoe cHIDKeHuE ciayxa sadhuxcuposami ¥y 7 (50%) GombHEBIX.
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The purpose of this study was to determine frqeuncy, time of
onset and severity of cisplatin ototoxicity with respect to indi-
vidual and cumulative doses. We also attempted a complex study
of ototoxicity with changes in EEG and cerebral hemodynam-
ics as well as follow-up outcomes and reversibiity of the ear nen-
ropathy.

Materials and Methods. The study was performed in 14 patients with stage
IIIb ovaian cancer aged 25 to 66 years (mean age 48.2+2.6 years) managed at
the chemotherapy and clinical pharmacology department of the N,N.Blokhin
CRC after surgical treatment. All the patients received cisplatin in combina-
tion with cyclophosphamide. Cisplatin was administered every 3 weeks at a
single dose 100 mg/m? intravenously for 30-40 min by standard schedules.
Cyclophosphamide that is not ototoxic was administered at 1.0 g by intra-
venous drip on day 1 of treatment cycles.

Carefull patient history collection was made before polychemotherapy
with particular attention to age, occupation, complaints related to hearing,
working conditions, exposure to noise, vibration, pressure variation, con-
comitant somatic diseases.

All the patients had ENT assessment including otoscopy and pure-tone
audiometry. The assessment was performed in a special room using an MA-31
(Pracitronic, Germany) audimeter by standard procedure. Threshold of hear-
ing for pure tones was measured for air and bone conduction individually for
each ear in a frequency range 0.125, 0.25, 0.5, 1.0, 2.0, 4.0 and 8.0 kHz.
Ototoxicity severity was assessed by the NCI version 2.0 scale.

The patients also underwent electroencephalography (EEG) and
rheoencephalography (REG) to make objective assessment of the CNS
functional status. EEG was performed using a 17-channel electroen-
cephalograph (Nihon Kohden, Japan) by the 10—20 international electrode
layout with monopolar and bipolar leads and an indifferent electrode on the
ear lobe. rrthythmic photostimulation and hyperventilation were used as
functional load. EEG was assessed visually by E.A.Zhirmunskaya classifica-
tion [2]. REG was recorded using a 4RG-2M unit in frontomastoidal leads
[3]. The recording was made at baseline and after every chemotherapy cycle
for 6 cycles.

Neurological assessment was performed at baseline and several times on
therapy. neurological status was assessed by the A.O.Voinarevich classifica-
tion [1]. .

Statistical analysis was performed using a Ministat program for personal
comuters.

Results and Discussion. A total of 43 audiograms were ana-
lyzed. Mean cumulative dose of cisplatin was 514.2 (100-800)
mg/m?2. Time of follow-up was 5.8 months (range 1-10 months).

One patient complained of ear noise before treatment.
Baseline hearing loss was detected in 7 (50%) patients including
6 with neurosensory hearing loss. One patient used a hearing aid
after uneffective stapedoplasty. There was a marked bone-air
break within 20-50 dB along the whole frequency range. There
was a bilateral hearing break at 4.0-8.0 kHz.

Hearing decrease 15 dB or more at least in a single ear ora 10
dB unilateral or bilateral decrease from baseline at 3 or more fre-
quencies was considered a considerable hearing loss (see tha
table). As seen int eh table 3 patients presented with ototoxicity
symptoms already after the first chemotherapy cycle. Tinnitus
was continuous in 3 (21%) patients and disappeared sponta-
neously in 1 (7%) patient. 2 (14%) of patients with baseline hear-
ing loss had further deterioration without other ototoxicity
symptoms after two cycles of cytostatic therapy and another 2
(14%) after four cycles. Increased sound perception was bilater-
al in 4 and unilateral in 1 patients and involved medium and high
frequencies in all the cases. Hearing loss was 10 to 25 dB from
baseline. Hearing impairment was increasing with every further
cycle in 1 of these patients only, the hearing loss reaching 40 dB
from baseline at 4.0-8.0 kHz and varying within 10-15 dB at
other frequencies at a cisplatin cumulative dose 800 mg/m2.




Clinical Investigations

¥V 6 w3 gux cHICKeHMe clyxa GBUIO IT0 HelipoceHcopHOMY THILY. Of-
Ha 60IBHAST T0JIB30BAIACH CIIYXOBEIM AITIapaToM mocie Heabdbex-
TUBHOY CTanemormacTiky. Ha ee MCXONHOI ayruorpaMMe MMeTcs
BBIPAKSHHBI KOCTHO-BO3NYIIHELNM pa3phiB B mipenenax 20—50 me-
uuben (nB) 1o BceMy Imanasouy vactoT. Ha wacrote 4,0—8,0 xIit
MMeJIcs 0OpEIB 3ByKa ¢ 00€HUX CTOPOH.

CHuzkenue ciyxa, 3aQUKCHPOBAHHOE IIOCIIC XUMUOTEPAIIHH,
MBI CYMTANH 3HAYUTEIBHEIM, €CITY NPOXCXONIIIO EI0 HaJCHNE Ha
15 b u 6oee XOTA OBl Ha OTHO YX0 MU cHinKenue Ha 10 1B oT
MCXONHOTO 3HAYeHVsL Ha 3 v 6oJiee JaCTOTHL ¢ OJHOM IV O0EHX
cTopoH. CUMIITOMBI OTOTOKCHYHOCTH ¥ 3 G0NBHBIX IPOSBIITHCH
yXe mocie 1-ro Xypca XUMHOTepany. 3BOH B YIIaX HOCHI II0-
CTOSHHEIA xapakTep ¥ 3 (21%) u ucues caMmocrogrensuo y 1 (7%)
6onsHo#. VI3 gucna GOAbHEIX ¢ HCXOMHBIM CHIDKSHHEM CIyXa y 2
(14%) npousonuro ero ganbHeinIee yXyIueHne mocne 2-ro Kyp-
ca MUTOCTATIYECKOi Teparnuu, rmocie 4-ro Kypca eme y 2 (14%)
GonbHBIX Ge3 MOTONHMTENBHEIX CHMITOMOB OTOTOKCHYHOCTH.
Tloprimenvie BOCIPUUMIMBOCTH 3BYKa HOCHIIO JBYCTOPOHHUIM
Xapaxrep y 4 GONBHEBIX, 2y 1 — OMHOCTOPOHHWY, ¥ BCEX C BOBIE-
YEHHEM CPETHMX 1 BBICOKUX YacToT. Ilafgenue cnyxa coCTaBIsLIo
ot 10 mo 25 ub oT mcxomHOro 3HaueHNd. B nanpHelneM TOTBKO
y 1 manwenTKy ¢ KaXIHIM TIOCISHYIOIUMM KYPCOM XHMMOTepa-
UYL HapacTaja IOTeps CliyXa, U TIPU KyMYJIATUBHOM N036 IHC-
wiatuHa 800 Mr/M2 cHIDKeHHe ciyxXa cocTasmio 40 1B oT ucxon-
Horo yposua Ha 4,0—8,0 xTu, Ha ocTajbHbIE YaCTOTH
xonebanme Owo B mpemenax 10—15 gB. Tlocne 6-ro xypca y
3TO¥ OONBHON BO3ZHHUKIX 3BOH M 3aJOXEHHOCTH B YIIaX, KOTO-
phle UMENY TTOCTOSHHBIN XapakTep. TakKke Mpu KyMYJIITUBHOMU
mose muctIataHa 600 Mr/M2 y Hee NPOSBIIACE HEHPOTOKCHY -
HOCTh B BHUIe HonuHeliponatuu III cremeHn W Hapymmiach
byHKUM T09eK (OJUIYPHUS) C IOBHIICHYEM COREPXaHUs Kpea-
TUHWHA 00 145 MKMOJNb/JI.

V GonsHOi, cTpagaBiieil OTOCKIEPO3OM, IIOCIE 2-r0 Kypca
XEMUOTePanuy NPOX30ILIO NanbHelliee CHIDKEHNE CIyXa Kax
0 KOCTHO¥, TaK M IO BO3AYIIHOM IIPOBOSUMOCTH TIOYTH Ha BCe
YyacTOTHL. Juama3on CHIXKeHu coctapiin 10—25 nub. Beero ma-
LMEeHTKA MOIYyYmia 6 KypcoB XUMHOTEPANNY, HO HalbHelniero
CHIIKSHUS CIyXa TIPY TPOBEIEHUN KOHTPONBHEIX ayTUOMETPHi
He oTMedeHo. Y 3Toil GonsHoM npu DO -uccreqoBaHuy A0 Ha~
gaIa JeueHHs Tmpeodiajany HusKoaMIUmTyIuee (mo 25 mMxB)
xonebaHus ¢ npeobiafaHueM TeTa- M HENbIa-aKTUBHOCTH —
WHOTIA B Bume OuwnaTepaibHeIX Benmeiniek. ITocme 2-ro Kypea Xu-
MHUOTEpalui OTMEYAM HApACTAHWE KONHMYECTBa Ounarepasib-
HBIX BCOBIMEK BOJH dacToToi 6—7 IiI, 9YTO CBHOETENbCTBOBAIIO
0 HAPACTAHWH TPHUZHAKOB AUCHYHKINN ME30MUIHITeDATIHLHBIX
cTpykTyp Mosra. Ilpu POY-mccinenosaduy BHISBICHBH 3HAYH-
TeAbHOE TIOBHIIICHUE TOHYCA COCYOOB U IPH3HAKH 3aTPYIHEH-
HOT'O BEHO3HOTO OTTOKA, KOTOpPHIE HAPACTANM yXKe mocie 1-ro
Kypca XUMHOTepaIui.

V 4 (28%) GONBHBIX OTOTOKCHYHOCTh COYETANACh C BBIPAKEH-
"ot momuHelponardeil. ¥V 2 TAUHEHTOK HeHpoToxcHIHOCTs 11
cTelleHH TPOIBHIIACH ITocHe IBYX KypcoB, v 1 6ompHoi (ITT cre-
IIeHb) — TIoce 8 KypcoB XuMuoTepanui. ¥ 1 60I6HOH mMoce 2-To
Kypca BO3HMKIIA LIGHTPANFHAS HEHPOTOKCHYHOCTE B BUAE IICUXO-
MOTODHOYI'O BO30YKACHISA ¥ O0IIET0 CYIOPOXHOI0 IPUIIaIKa, IO~
TBEPXIEHHAL faHHIMU DT,

Axanu3 D3OI moxasaji, 4To JO Havaia JiedeHus y OOIbUINH-
crBa nanueHTox (10) Oxry yMepeHHEEe H3MeHEHNS ¢ HATHIHEeM

After cycle 6 the patient complained of continuous tinnitis. This
patient also presented with neurotoxicity as grade 3 polyneu-
ropathy and renal impairment (oliguria) with a creatinine rise to
145 memol/k.

The patient with otosclerosis at baseline had progressive hear-
ing loss after chemotherapy cycle 2 by both bone and air conduc-
tion almost at all frequencies. The hearing decrease was 10-25 dB.
This patient received a total of 6 cycles with no further hearing
loss as determined at check audiometries. There was a prepon-
derance of low-amplitude (up to 25 mcV) oscillations with dom-
inating teta- and delta-activity, sometimes as bilateral bursts at
the patient's baseline EEG. After cycle 2 there was an increase in
the number of 6-7 Hz bursts which was evidence of increasing
mesodiencephalic dysfunction. REG discovered a considerable
increase in vascular tonus and signs of deterioration of venous
blood flow already after chemotherapy cycle 1.

Ototxicity in combination with marked polyneuropathy was
detected in 4 (28%) patients. 2 patients presented with grade I1
neurotoxicity after 2 cycles, another patient had grade III neuro-
toxicity after 8 chemotherapy cycles. 1 patient presented with
central neurotoxicity after cycle 2 as psychomotor agitation and
general siezure which were confirmed by EEG.

Analysis of the patients' EEG demonstrated that most of them
(10) had at baseline moderate changes with bilateral groups of
alpha- and theta-waves of a 100 mcV amplitude which was evi-
dence of mesodiencephalic activation. 3 patients had mild
changes with inconstant interhemispheric asymmetry in the
temporal area. The patients with hearing loss demonstrated pre-
ponderance of low and mid amplitude oscillations with acute
waves in occipital leads on the background record. 1 patient with
severe hearing loss had considerable changes with signs of stem
and diencephalic dysfinction.

Thus, baseline EEG demonstrated subcortical involvement in
most patients and the EEG of patients with a considerable hear-~
ing loss were characterized by suppression of cortical activity.

Most patients developed negative changes after chemother-
apy as frequent beta-wave disorganization (5), decrease in
alpha-wave amplitude (3) and increase in bilateral bursts of
alpha-~ and theta-waves (7). The patients with baseline hearing
loss demonstrated increasing frequent acute beta-oscillations
and bilaterla bursts of theta- and delta-waves, i.e. increasing
cortical irritation with subcortical activation. In 1 patient
hyperventilation before cycle 2 induced bilateral bursts of
sharp-slow waves of a 130 mcV amplitude and developed
seizures after cycle 4. EEGs of 2 patients with considerable
hearing loss had signs of cortical activity depression with pre-
ponderance of theta- and delta-waves, sometimes as bilateral
groups. Under functional load the patients with baseline hear-
ing loss presented with sharp waves in temporal and parieto-
occipital regions. These changes were evidence of increasing
irritability of deep mesodiencephalic structures and subcortical
irritation related to cisplatin effects on the CNS.

Baseline REGs of 6 patients with considerable and moder-
ate hearing loss demonstrated internal carotid artery abnormal-
ities as decreased pulse flow (A=0.09+0.01 Ohm), increase
peripheral vascular resistance (B/A=97.5£7.93%), poor venous
flow (BOA=35.67+3.3%). Cisplatin chemotherapy lead to
increase in peripheral resistance and venous dysfunction in
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Kraununecxue uccaedobarus

GumaTepaibHEIX Tpymnn ansda- 1 TeTa-BOMH aMIpiuTygoi 100
MKB, cBHIETENbCTBYIOMMX 00 aKTHBAIUM Me30DMIHUedaIs-
HBIX CTPYKTYP Mo3ra. Y 3 60IBHBIX OBUIM JIETKUE H3MCHEHHUA C
HEIOCTOSHHOM MeXNIONyINapHO# acuMmMeTpuedl B BUCOYHBIX
obnacTtax. Y GONBHEIX CO CHIKEHHBIM CIYXOM B (DOHOBOI 3a-
nycy rpeobiagaiy KonebaHus HU3KOM M CpefHeH aMIIATYAEL
C OCTIpHIMH BOJHAMU B 3aTBUIOYHEIX OTBEACHHUAX. Y ONHOH
GONBHOM ¢ TAXKENBIM CHIDKEHUEM CIyxa ObLIM 3HAYUTEIHHBIC
U3MeHeHus ¢ UPH3HaKaMu TUCOYHKIMH CTBONOBOXUIHIIE-
dhansHBIX CTPYKTYD.

TaxnMm oOpasoM, NMpoBeZEHHEIE IO Hadala JeyeHua DOI-
HCCISNOBAHMS YKa3EBAIH HA 3aHTEPECOBAHHOCTD ITOTKOPKOBEIX
CTPYKTYD MO3Ta Y GOMpImecTBa OONBHEIX, TpudeM DO 6ombHEIX
TIpH 3HAYUTEINBHOM CHIDKGHWH ClIyXa OTIMYa/MCh YIHCTCHUEM
3MIEKTPOaKTHBHOCTH KOPHI IOJIOBHOTO MO3Ia.

ocne XMMHOTEPANU ¥ OONBLUIAHCTBA OONBHBIX OTMEYaIU
OTPUIATENHHYIO THHAMMKY 3a CUET He30pTaHM3aliul YACTHIMH
GeTa-xonebanuaMy (5), CHMKEHMA aMILIATYHEl anbha-putMa (3)
W HapacTasust GraTepaibHBIX BCIBIIIEK ambda- 1 TeTa~-pomH (7).
V GONBHEBIX ¢ MCXOIHO CHIDKEHHBIM CIIyXOM OTMEYAI HApACTAHUE
YaCTHIX 3a0CTPEHHEX GeTa-KoNeGaHwii i OwIaTepaNbHEIX BCIIHI-
e TeTa- ¥ AEABTa-BOIH, T. €. HapacTana UPPUTAs KOpHl ¢ aK-~
TUBALMEN TTOTKOPKOBBIX CTPYKTYP MO3ra 00HapyXeHBI NPU3HAKA
uX BO36YOUMOCTH. ¥V ofHoH 60JBHON 0 Hadana 2-TO Kypca BO
BpeMs THIIePBEHTIWISALNY IOSBUIMCH GUIaTepaabHEIe BCIIBIIIKY
KOMIUIEKCOB «OCTpas — MeIJICHHAs BOTHay aMInuTynoi 130 MxB,
amiociie 4-ro Xypca pa3sBIINCh CyIopory. Y 2 00IbHEIX IIpH 3HaY-
TeJIHHOM CHIDKEHHH ciryxa B DI oTMevaau yrHeTeHUe SICKTPO-
AKTUBHOCTH KODHI TOJIOBHOTO MO3Ta, NpWIeM C IpeobiafaHueM
MeUICHHBIX BONH TeTa- U AeETa-IHalla30H0B, HepeaKo B BUIe O1-
JarepanbHBX Tpymir. IIpy QyHKIMOHANEHEX Harpyskax y OOIb-
HBIX TIPY CHYCKEHN CliyXa PETHCTPUPOBATK OCTPHIC BOJHEL B OTBE-
JIEHUIX OT BUCOYHEIX M TEMEHHO-3aTHUIOUHBIX obnacreli. JJaHHEe
M3MEHEHUA CBUICTEILCTBOBANN O HAPACTAHUM IIPU3HAKOB BO30Y-
IHAMOCTY TIYOMHHBIX Me30IusHLedanbHbX CTPYKTYP TONOBHOTO
MO3ra ¥ HppUTAlUY KOPHI, YTO OBLIO CBA33HO C BIMSAHNEM LHC-
tnarusa zHa ITHC.

Tlo mapasM PBT, mo Havana jgedenns y 6 GOIBHEIX CO 3Ha-
YUTENPHEIM M YMEPEeHHBIM CHIDKEHHEM CIYXOBOU GyHKUWNA
BBIABJICHBL HAPYIIeHU: B GacceiiHax BHYTPEHHUX COHHEIX apTe-
pWif: CHIDKeHWE TIYIBCOBOTO KpoBeHamoiaHeHus (A = 0,09 *
0,01 OM), nopsrieHne MepudhepUIecKoro COCYAUCTOr0 CONpo-
tupienus (B/A = 97,5 + 7,93%), 3arpynHeHHEe BEHO3HOTO OT-
Toka (BOA = 35,67 = 3,3%). Ilpu maneHeHIOeM CHICKCHUH
CIyXa BO BpPeMS XUMHUOTEPallMH LIMCIIATMHOM 3HAYUTEIBHO
MOBHIIATOCH MepHbepHIeckoe COMPOTUBICHIe U HapacTana
BeHo3Had UChHYHKIMA. Y 8 CONBHEBIX ¢ HOPMaNbHEIM CIYXOM
TI0KAa3aTe i TMYNHCOBOrO KPOBEHAIIONHECHUS OBUIN B IIpeAenax
HopMHIL (A = 0,13 £ 0,02 Om), He3HAYUTENLHO IIOBBIECHO e~
pudepugeckoe cocymmcroe comporusiaesue (B/A = 85,71 =
5,71%) u 3aTpynHeH BeHO3HEI1 0TTOK (BOA = 29,86 + 1,52%).
B nporecce xuMuoTepanyy MOKa3aTeNy CYIECTBEHHO HE Me-

HSUIHACH, CHIKEHHUE CIIyXa IPOU30II0 Yy OXHOM 13 3TuxX 60Jb-

HEIX TIOCHe 2-TO Kypea.

V Bcex GOMPHBIX CO CHIDKEHHEBIM CIIyXOM COCYIUCTHIE HapyIne-
HHUg OBUIM elle IO Havaia JICYCHUS M HapacTajld BMECTe ¢ Hajlb-
HEHIMIM CHIDKEHMEM CiIyxa Ha GoNee Hu3RIX KyMYAATUBHBIX JO-
3aX, 9ero He HabMoxami y 60IBHEIX C HOPMATBEHBIM CITYXOM.

20

parallel with hearing loss. 8 patients with normal hearing
demonstrated normal pulse flow (A=0.13+0.02 Ohm), a mild
increase in preipheral vascular resistance (B/A=85.71+5.71%)
and decreased venous flow (BOA=29.86+1.52). These parame-
ters did not change considerably during chemotherapy and
only 1 of these patients presented with decrease in hearing loss
after cycle 2.

All patients with hearing loss had vascular abnormalities at
baseline that increased in parallel with hearing impairment at
lower cumulative doses than in patients with normal hearing.

Conclusion. Cisplatin ototoxicity was detected in 10 (71.4%)
of 14 patients including 5 (35.7%) as tinnitus and ear stuffiness
which were the only evidence of ototoxicity, the remaining 35
(35.7%) patients had hearing loss. Decrease in hearing for high
frequency tones was common for all patients. Our findings coni-
cide with the report by R.Reddel et al. (1982) of cisplatin main-
ly affecting high-frequency tone hearing. Ototoxicity was
increasing and involved medium and low frequencies as cis-
platin cumulative dose was growing. Patients with baseline hear-
ing loss presented with progressive hearing impairment at lower
cumulative doses of cisplatin than patients with baseline normal
hearing. In parallel with ototoxicity signs these patients had
increased peripheral vascular resistance, decreased pulse flow
and poor venous flux in the cerebral circulation system which
was evidence of vascular contribution to the hearing loss. 10
(71.4%) patients presented with cortical irritation and subcorti-
cal activation which might be due to cisplatin direct effect on
CNS. Ototoxicity as hearing loss remained unchanged during
the whole follow-up period.

3agmoyenne. TakuM 0GpPA30M, OTOTOKCWIHOCT IMCIIHA~
THHa TiposiBriach y 10 (71,4%) manwenrox u3 14: v 5 (35,7%)
— B BH[IE 3BOHA W 3aJI0XEHHOCTH B VIIaX, KOTOPEIE GEUTH
eTMHCTBEHHBIM IPHU3HAKOM OTOTOKCUYIHOCTH, ¥ OCTAIBHEIX 5
(35,7%) — B BuZe cHICKeHWUT CTyxa. OGuM U1 HUX SBUIOCH
HAYano CHIDKCHUA CIyXa ¢ BEICOKUX JacToY. ClenoBarensHo,
Halll JaHHEE coracyioresa ¢ coobmennem R. Reddel u co-
aBT. O TOM, YTO IIPH JICYSHUU LUCIVIATMHOM B IIEPBYIO OYe-
pesib crpanaloT Beicokue gacToThl [1]. TIo Mepe yBemmaeHus
KYMYIATUBHON HO3KI TUCIUIATHHA IPOMCXONIIIO HapacTaHue
TOKCUIHOCTH ¥ PACTIPOCTPaHEHHE €€ Ha CpeIHMe M HUBKHE
YacTOTEL. Y OONBHBIX C IPENIIECTBYIONIEH MOTepeH ciyxa
JaNbHelHInee ero CHICKEHHe NPOUCXOIIIIO IIPH 6076 HUBKUX
KYMYJISITHBHEIX H03aX, UeM Y TALNEHTOK ¢ HOPMaNbHEIM HC-
XOMHEIM cayxoM. Hapsny ¢ IpH3HaKaMy OTOTOXCHIHOCTH
Habmomama BEI3BaHHOE XMMHUOTEpaIlueil MOBBILIeHNE TIepy-
depudeckoro cocyaucTOTO COIPOTHUBICHUS, CHIKCHIS
IYICOBOTO KPOBSHAIIOIHEHHS U 3aTpyAHCHHE BEHO3HOIO
OTTOKa B CHCTEME MO3IOBOTO KpPOBOOOpAINEHHUS, 9TO IOK-
TBePXAAET yIacTHe COCYAUCTOTO (PakTopa B BOSHUKHOBEHHHI
HapyIOEeHHII CAYXOBOTO BOCHPHATHSA. OTMEYEHHYIO TaKke ¥
10 (71,4%) GOMBHBIX UPPUTALIMIO KOPHI M aKTHBALHIO IOJ-
KOPKOBHIX CTPYKTYP TOTOBHOI'O MO3Ta MOXXHO OOBSICHUTD HE-
TocpencTBeHHBIM BaustaneM nuciwratura Ha ITHC. TIposs-
JIEHUSA OTOTOKCUYIHOCTH B BHS CHIDKEHMS CIyXa OCTaBamucCh
0e3 M3MEHECHMIA Ha BCEM NMPOTSLKCHAN AHHAMIIECKOTO KOH-
TpoIs 3a GONBHBIMH.
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TUIOCKOKJIETOYHEINA PAK JIETKOT'O: MMMVYHOIHIC-
TOXVMHUYECKOE BBIABJIEHUE MUKPOMETACTA3OB
B PETHOHAPHBIX JIUM®@PATITYECKIX Y3JIAX

HHUH raunuueckoil onrosoeuy

B nacTosiiee BpeMsl 3HATUTENBHO PACIIMPIIIHCEH BO3MOKHOCTH
JHATHOCTHKY ¥ NIeYeHUs paKa JIeTKOro, OOMHAKO MHOTHIE aCTIeKTHI
IPOTHO3MPOBAHMS PE3YJBTATOB JICYeHUs TPeOyIoT HanbHeHiero
ycoBepllleHcTBoBaHyA [1, 5].

Pan xnmaauko-Mophonorryeckux GakTOpOB OUpeessaeT TPOrHo3
HEMENKOKIIETOYHOTO Paka JIETKOTo TIOCHE IIPOBSIEHHOTO PATUKAIb-
HOIO XUPYPIUYECKOro JieueHHs [2, 6]. OCHOBHEIM MHTEIPAIRHBIM
KIMHMYECKIM TIPOTHOCTIYECKUM TIPH3HAKOM SIBIISIETCS PACcTIpOCTpa-
HEHHOCTb OIyXOJIH, oupenensgemas o TINM, u, mpexme Bcero, Mera-
CTA3MPOBAHYUE B PETMOHAPHEIC BHYTPUIpYRHEIC TuMboyansl. Hamm-
que MeTacTa3oB B TuMdboyaax CpeocTeHnst OTHOCUTCS K Hanbomee
3HAYUMBIM HEOIaroIpuaTHeM dakropam IporHosa {1]. Tak, o Ha-
IIVM AAHHERM, YIOCHe PATUKANEHOM ONEPAIIY 5-TeTHST BEDKMBac-
MOCTE GOJIBHEIX TVIOCKOKIIETOUHRIM PAKOM JIETKOro COCTABIIIA B 34-
BHCMMOCTH OT HATMYUS WX OTCYTCTBHUSA METACTA30B B PETHOHAPHBIX
mmmdoysnax 56% (NO), 44% (N1) i 20% (N2) coorBeTcTBeHHO. ITo-
3TOMY COBPEMCHHBIC IIOMXONE K PANMKANBGHOMY XUPYPTHISCKOMY
JICYEHMIO PaKa JIETKOTO TIPEMIIONAraioT 00s3aTelIbHOe BHIOIHEHES
CHCTEMATHIECKOM MeIHacTHHAIGHOM JmmMbonuccekimn.

TaxuyM 06pazoM, 0COOYIO POJh B OIIeHKe IIPOTHO3a 3a00eBanust
TiproGperaeT BEIIBIEHME METacTa30B B YNANCHHEIX BHYTDHIDYI-
HEIX TMOOY3TaX M NOCTOBEPHOE ONPENENSHNE MUHUMANLHEIX
METACTATUIECKYX TIOPXeHNH, WM TaK Ha3BIBAaEMEBIX MUKPOMETA~
cT1a30B. BMecTe ¢ TeM npu PYTHHHOM THUCTOJOTMISCKOM HCCISIO-
BaHWU B CBETOBOM MUKPOCKOIIE 9acTh HEOOJMBILHX 110 pasMepy Me-
TAaCTA30B PaKOBHIX onyxoleil He ymaeTcs OGHAPYXUTL 6es
IpUMeHe NS cTielHanbHEX MeTonuk [3]. Bonee Toro, o gaHHEM
psAfa aBTopoB [4], IIPH ITOCKOXIIETOYHOM pake Jierkoro Gomnee 60%
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SQUAMOUS-CELL LUNG CARCINOMA:
IMMUNOHISTOCHEMICAL IDENTIFICATION
OF REGIONAL LYMPH NODE METASTASES
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There was a significant improvement in the diagnosis and
treatment of lung cancer, however, many aspects of disease prog-
nosis are still unclear [1,5].

There are several clinical and morphological factors of prog-
nostic significance for the course of non-small cell lung cancer
after radical surgical treatment [2,6]. The main integral clinical
prognostic factor is disease advance by pTINM classification and,
first of all, regional thoracic lymph node metastasis. Mediastinal
lymph node metastases are most important factors of poor prog-
nosis [1]. For instance, the 5-year survival in squamous-cell lung
cancer after radical surgery is 56% for NO, 44% for N1 and 20%
for N2. Therefore, modern approaches to radical surgical treat-
ment for lung cancer always include systemic mediastinal lymph
node dissection.

In view of the above-said detection of distant intrathoracic
lymph node involvement and reliable identification of minimal
metastatic lesions or so called micrometastases is of much
prognostic importance. However, routine histological study
using light microscopy fails to detect a part of small metastases
of cancer without special methods [3]. Some authors also
believe [4] that more than 60% of micrometastases of squa-
mous-cell lung carcinoma are not detected by standard mor-
phological study.

The purpose of this study was to evaluate the role of immuno-
histochemical analysis for careful examination of lymph nodes
dissected during radical operations and discovery of micrometas~
tases of squamous-cell lung carcinoma using epithelial cell dif-
ferentiation markers. ‘
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