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YPECKOXHAS IMYHKLIMOHHASA
TPEIMTAHOBMOTICUS TIPM OTPAHMYEHHbIX
AECTPYKTUMBHDBIX TTOPAKEH M X
[TO3BOHOYHMKA Y AETEM

A.J0. Mywxunl, A.B. Manamawunl, 1.A. KpacumHukoea?
ICanxm-Tlemepbypeckutt HUU pmusuonynvmoronozuu
2ZHUM onronoeuu um. H.H. Ilemposa, Canxm-Ilemepbype

ITenb mccneposanmsi. OLeHNTH MH(POPMATVBHOCTD 3aKPLITON
(4pecKO>KHON ) TYHKIIMOHHOM OMOTICHI Y A€TEV AAST AMATHOC-
TUKN AeCprKTMBHbIX l‘[Opa)I(eHl/ﬂ;[ IMO3BOHKOB, OI'DAHMYEHHDIX
OAHVM ITO3BOHOYHO-ABUTI'aTEABHBIM CEI'ME€HTOM.

Martepnan 1 metoabt. O6¢cnepoBano 50 peTert ¢ AeCTPYKTUB-
HDbIM ITOpa>keHMeM ITO3BOHKOB. HapﬂAy CO CTaHAAPTHBIMM Ay-
4yeBbIiMU (peHTreHorpamma, KT, MPT, paanonsororHoe cka-
HUPOBaHME ) 1 AA6OPaTOPHBIMU ( KOCTHO-MO3TOBasl ITYHKIIMSI )
MICCAeAOBAHMSIMIM BBITTONHEHA PEHTTEHKOHTPOAMPYEMASsT Ypec-
KO>KHas TPEMaHOOMOIICHSI C IIUTONAOIMYECKMUM UCCAeAOBAHUEM
roay4yeHHoro marepuana. Mauurmyasiiust mpoBeaena 26 nam-
eHTaM B Bo3pacTte oT 5 po 16 ner.

Pezynbrarsl. [lnTonormnyueckne 3aknroyeHmst 1o Matepyanam
YPECKOSKHOM OMOIICHM TTOAYUYEHDI 110 23 Ma3KaM-OTIedaTKaM,
B TPEX CAYYAsIX OHM OKa3aAUCh HeMH(POPMATVBHbI AAST UCCAE-
AOBaHMSI. HPV[ COIMoCTaBAECHUM UUTONOT'MYIECKMX U TUCTONOTI' N~
YeCKMX AAHHBIX pe3yAbTaThl coBriaau y 19 us 26 nanmeHTos,
qT0o coctaBuno 73,0 %, a npu UCKAIOYEeHUU HeMHPOPMATUB-
HBIX Ma3KOB-0TIeyaTkoB — y 19 u3 23 (82,6 %).
3aknrogenne. YpeckoskHas 3aKpbiTas TPENAHOOMOIICHUSI TeA
TIO3BOHKOB — Ma]\OMHBaBMBHb]];[ Bb]COI(OV[Hq)OpMaTV!BHbH;I me-
TOA, 0D€CIIeYUBAIOIINIA TIOBBIIIEHVE BO3MOXXHOCTU AOOTEpa-
I_IV]OHHOI;] AMArHOCTUKM OIr'paHMYE€HHDIX AeCprKTV[BHbIX rnopa-
SKEHWVT IO3BOHKOB Y AeTeN A0 YPOBHsI, 6anskoro k 80,0 %.
KnroyeBbie cnroBa: CIIOHAMAMT, OMYXOAU NTO3BOHKOB, AETH,
OGUOrICYsl, AMATHOCTHKA, [JMTOAOTMSI, TUCTOAOTMSI, TPelaHa-
OVMOHHDbI€ KOCTHDbIE€ UT'ADI.

TRANSCUTANEOUS NEEDLE TREPANOBIOPSY
IN CIRCUMSCRIBED DESTRUCTIVE LESIONS
OF THE PEDIATRIC SPINE

A.Yu. Mushkin, D.B. Malamashin, L.A. Krasilnikova

Objective. To assess the informative value of transcutaneous
needle trepanobiopsy in children for diagnostics of destructive
vertebral lesions restricted to a single spinal motion segment.
Material and Methods. Fifty children with destructive verte-
bral lesions were examined. Standard radiologic (X-ray, CT,
MRI, and radioisotope scanning) and laboratory (bone mar-
row puncture) tests were supplemented by radiologically con-
trolled transcutaneous trepanobiopsy with a consequent cyto-
logical analysis of aspirated material. Procedure was performed
in 26 children aged 5 to 16 years.

Results. Cytological conclusions based on transcutaneous
biopsy findings were obtained for 23 impression smears,
while 3 smears were not informative for analysis. Compari-
son of cytological and histologic findings revealed their agree-
ment in 19 out of 26 patients (73.0 %), and after exclusion
of non-informative impression smears — in 19 out of 23 pa-
tients (82.6 %).

Conclusion. Transcutaneous needle trepanobiopsy of vertebral
bodies is a less invasive and highly informative technique in-
creasing the possibility of preoperative diagnostics of circum-
scribed destructive vertebral lesions in children up to the level
close to 80.0 %.

Key Words: spondylitis, vertebral tumors, children, biopsy,
diagnostics, cytology, histology, bone biopsy needles.
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JleCTPYKTHBHBIE N3MEHEHNUSA TO3BOHOY-
HUKA y JIeTell, He CBA3aHHBIC C MEXAHU-
YECKOI TPABMOH ¥ OTPAHNYECHHbIC OfJHUM
TI03BOHOYHO-/IBUTATEIbHBIM CEI'MEH-
TOM, TIPECTAB/AIOT OCOOYIO IMATHOCTH-

YECKYIO U JIEYEOHYIO CJI0KHOCTD, IPEXKIE
BCETO B CHJIY UX PEAKOCTH, OTCYTCTBUA
CHENU(PUUHON KIMHAYECKON KAPTUHBI
1 HEZIOCTATOUHOM OCBEOMICHHOCTH Bpa-
geit 06 0COOEHHOCTAX MATONOTHY.

B ominuue ot B3POCIBIX, Y KOTOPBIX
HpCO6H2.IIH.IOT MCTACTATUYCCKUC T10Pa-
JKCHUA ITO3BOHKOB, Y JIeTeil OJJ0OHBIE
OpaXCHUA 4ame BCCTO BCTPCYAIOT-
CA NMpY BOCHATIUTCIbHBIX MPOIECCAX

AFO.Mywixun, 0-p meo. Hayx, npogp, pyk. omoena 6Hene20uHoz0 mybeprynesa u omoeneHus oupPeperyuansHoti OUazHOCIUKY U XUpypeul KOChIH020 mybepK)esa
y 0emetl; /1B Manamauium, spayu-xupype, acnupanm; JIA. KpacunsHuxoea, kamo. meo. HayK, yumosoz 0moeneHus uumono2uu 0moeid namomopPponroeui.
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— TYOEPKYJIE3HOM U HeClenupuuec-
KOM OCTEOMHENUTE MO3BOHKOB, PEXKE
— TIpU JOOPOKAYECTBEHHBIX ONYXOJIAX
U ONYXOJIETIOZOOHBIX NIPOLECCAX (TUC-
THOLIUTO3€ U3 KIETOK JlaHrepranca
Y TUTAHTOKJIETOYHBIX ONYXOJIAX), Kpay-
HE PEIKO — IPH IEPBUYHBIX U META-
CTATUYECKUX 3JI0KAYECTBECHHBIX NIPO-
1eCcax. JIMTeNbHbIN TATEHTHBIA [Iepy-
Ofl, CKyAHAA KIMHUKA C OTCYTCTBUEM
MATOTHOMOHUYHBIX CUMITOMOB IIPU-
BOJAT K PACTATUBAHMIO JUATHOCTH-
YECKOTO MPOLeCCd HA MHOTHE MECALIbI
IpU BBEICOKOM (6071ee 80 %) ypOBHE Jiiar-
HOCTHYECKUX OMMUOOK, K HA3HAYEHUIO
HEAJICKBATHOTO JIEYCHUS, B PAAE CIIyda-
€B 46COMIOTHO NPOTUBOIIOKA34HHOTO
(Hanpumep, (PU3HOTEPAIIUSA IIPU OIYXO-
J9X). B pesynbrare 601e3Hb OCTIOKHACT-
€A MATOJIOTUYECKUM TIEPETIOMOM, HECTa-
OMJIBHOCTBIO MO3BOHOYHUKA, KOMIIPEC-
CHEN CIIMHHOTO MO3TA U T.JL. [2, 3, 7).
OCHOBHBIM CIIOCOOOM BBIABIECHUA
MATOJNIOTUYECKOTO TIPOILECCa B MO3-
BOHOYHHKE OCTAETCA KOMIUIEKC JIyde-
BBIX UCCIEAOBAHUN — PEHITEHOIPA-

¢us, KT, MPT [6, 7]. OnHako B ciyyae
OIPAHUYEHHBIX MO NPOTAKEHHOCTH
JECTPYKIMI KIMHUKO-PEHTTEHONOTIEC-
KY€ IIPU3HAKHU TT03BOJIAIOT JIMIIb OPUEH-
TUPOBOYHO TIPEATIONOKUTD ITHONO-
THIO IIPOLECCA — HACTONBKO CXOXKH
U300PLKEHUS TIPU PA3HBIX 3400J1€BA-
HUAX (puc. 1). OCHOBHBIM KpUTEPUEM
A7 BEPU(DUKAUY JUATHO3d ABJIAIOT-
€A PE3YIbTATHL HAKTEPUOIOTUUECKOTO
U MOP()OJIOTUYECKOTO MCCIEJOBAHUIN
IATOJIOTUYECKOTO MATEPHUANIA, KOTOPBIN
TIOMYYAIOT, KAK IIPABAIO, B XOJIE JIEYEOHO-
JUATHOCTUYECKOM onepanud. [Ipu 3roM
CJIEAYET YIUTBIBATD, YTO YACTOTA OAKTE-
]PHOJIOTMYECKOTO TOATBEPKCHIA BOCIIA-
JIUTEBHBIX 3a00/1EBAHMNI TI03BOHOYHUKA
B 4—>5 pa3 HIDKE MOP(OTIOTMIECKO.
BBICOKOMY 4HMCITy JUATHOCTUYECKUX
OmuUOOK COCOOCTBYIOT ele /1Ba (PaK-
TOPA: C OAHON CTOPOHBI, 3HAYUTEIIb-
HasA 9ACTb TAKUX OONBHBIX HA JTANAX
JUATHOCTUKY TIOMAJAET B TIONE 3PEHUA
(bTH3MATPOB, KOTOPHIE HE BIIOJIHE 000C-
HOBAHHO MCKJIIOYAIOT AUATHO3 TyOep-

KYJIC3HOTO IOPAKCHUA ITO3BOHKOB Ha

OCHOBaHUH OTCYTCTBUS I'MIIEPEPIUYEC-
KUX PEAKLUI 110 JJAHHBIM TyOEPKY/IU-
HOJMATHOCTHKHU, HE NpUbEras K Jpy-
TUM, TIPEKIE BCEIO LONOMHUTEIbHBIM
JIy4EBBIM 1 MOP(OTIOTUIECKUM HCCIIE0-
BAHSM; C PYTOii CTOPOHB, CIIELUAIIC-
TBI (OPTOIEAB U HEUPOXUPYPIH), CUU-
Taomue cedd BeEpTeOPONOraMHy, B IIOC-
JIEHUE IOfibl, 0JIAr0Aapst JOCTYIIHOCTH
UHCTPYMEHTAJIBHBIX TEXHOJIOTUH, B IMIar-
HOCTUYECKUX CIYYasX CTAIM OTKA3bIBATb-
€ OT MaJIOUHBA3UBHBIX MAHUITYJIALNIH
(6uorcuit) B 103y OOMIMPHBIX OlEPa-
LW, B PE3YALTATE KOTOPBIX IIOCTIE MOP-
(hOJIOrMYECKOr0 UCCIEAOBAHUS OllEpa-
[IMOHHOI'O MATepUa/a OOJIbHbIE BbIHYK-
JIEHBI TIO/IBEPIaThCs IOBTOPHBIM, HHBIM
IO TAKTHUKE U OOBEMY BMENIATETBCTBAM
HA TI03BOHOYHHUKE.

BbICOKHI ypOBEHDb HH(POPMATHBHOC-
TU IIYHKLUOHHO! OGHOIICUHU [T03BOHKOB
Y B3POCTIBIX NTALUEHTOB C I10/J03PEHUEM
Ha OIyXONEBBIE NOpaxkeHud [7, 9] mos-
BOJIVUI TIPEATIONOKUTD, YTO UCIIOIb30BA-
HUE 3TOT0 MAIOTPABMATUYHOIO METO/A
TIOJy4EHUs MATEPUAIA JUI MOP(OIOIU-

Puc. 1

OJHOTUIIHOCTB JIyYEBBIX PEHTICHOIOINYECKUX U MPT-NPOABIEHNI PA3IMYHBIX OIPAHUYECHHBIX JICCTPYKTHBHBIX IPOLIECCOB Y AETEH:
2, 0 — OrPAHUYCHHBIC ICCTPYKIMU [I03BOHKOB; B—J§ — CYOTOTAIbHBIC PA3PYIICHHS TE TIO3BOHKOB C OIPAHUYCHHBIMU STH/TYPATLHBIMU
1 TIPEBEPTEOPATBHBIMI 00PA30BAHUAME, OKOHIATEBHBIE JUATHO3BI Y MAI[UEHTOB: TYOEPKY/IC3HBIN CIIOH/IWIUT (4, B), TUCTHOIUTO3 U3
Ki1eTok JIanrepranca (0, 1), THraHTOKICTOYHAS OIyXO0Jb (T)
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YECKOTO UCCIENOBAHUA MOKET OKA3aTh
CYIIECTBEHHYIO NTOMOIIb B U depeH-
[APOBAHUY JIECTPYKTUBHBIX TOPAKEHUI
TIO3BOHOYHUKA 1 Y JIETel. B oTeyecTsen-
HOU TUTEPATYPE MBI HE OOHAPYKUIN
COOOIIEHNI O BO3MOXKHOCTH €TO NIPHU-
MEHEHNUA U IUATHOCTUYECKON IIEHHOCTH
Y ALUEHTOB STOH BO3PACTHOU I'PYIIIILL

Lenp uccnegoBaHusg — OILEHKA
UH(POPMATUBHOCTH 3AKPHITON (Ypec-
KOXHOH) NYHKIMOHHOW OMONCHU
Y JETEH VI JUATHOCTUKY IECTPYKTUB-
HBIX NOPAKEHUI [TO3BOHKOB, OTPAHHU-
YEHHBIX OJIHUM NTO3BOHOYHO-/IBUTATENb-
HBIM CETMEHTOM.

Marepuaa 1 MEeTOAbI

B ornenenny gudhepeHIuanbHON juar-
HOCTHKH 1 XUPYPIUU KOCTHO-CYCTABHO-
IO TyOEpKy/Ie3a Y fieTelt 32 ocepnue 10
JIET HAXOAUJIOCH Honee 50 aereit ¢ orpa-
HUYEHHBIM JIECTPYKLHUEN OZHOTO CET-
MEHTA ATUIIWYHBIM (U1 ACTEH, B OT/IH-
Y€ OT B3POC/IBIX, THIINYHBIM ABIACTCA
IIEPBUYHO PACIPOCTPAHEHHOE TYOEPKY-
JIE3HOE MOPAKEHUE TIO3BOHKOB) TyOEp-
KYJIE3HBIM CIIOH/WIUTOM, HeCTenupu-
YECKUM OCTEOMHUEUTOM, OITyXOJIBIO HIIH
OIyXOJIETIOAOOHBIM TIOPAKEHUEM 103~
BOHKA. CPE/IHUI CPOK OT TOSIBIEHN 11Ep-
BBIX JKAJI00 /IO BEPUPUKALNHN UATHO3d
cocrasu1 OKono 12 mec. B 70% ciydaes
IO MOBOZY IPEATIONATABIINXCA 32001€-
BAHUI [IO3BOHOYHMKA (4YaIl€ BCEIO —
YIIUOOB) GOJIBHBIM IPOBOAWINCH KYPChI
(PM3UOTEPATIEBTIYECKOTO JIeyeHus. [1oc-
JI€ BBITOJIHEHUA PEHTTEHOIPAMM 320071¢-
BAHME PACLEHUBAIOCH KAK (PUOPO3HAS
OCTEOAUCTIIA3UA, XPOHUYECKHIT OCTEO-
MHUEJIUT, IEPBUYHAA 3T0KAYECTBEHHAA
OIYXOJIb WX METACTA3 U T.A. OfHUM
U3 IMATHO30B HA TANAX 00CIEI0BAHUA
IPEATIONATAIC TYOEPKYJIE3 TO3BOHOY-
HUKA, IM(DPePEHUATBHAS JUATHOCTUKA
C KOTOPBIM U ABJIAIACH IPHMYUHON TOC-
MIATATU3ALMHN B HAITY KIMHUKY.

B xoMmiexkc obcaenoBaHus geTei
C OIPAHUYEHHBIMHA JAECTPYKIUAMH 1103-
BOHKOB, HAPAAY CO CTAHAAPTHBIM JIyde-
BbIM (penTreHorpamma, KT, MPT, paguo-
U30TONTHOE CKAHUPOBAHUE) U JTAO0Pa-
TOPHBIM (KOCTHO-MO3I0BAs MYHKIINA)
UCCIIEJOBAHNAMY, BKIIOYEHA PEHTTEHO-
KOHTPOJIMPYEMAs YPECKOKHAAL TPEIAHO-

OHMONCHA € IUTOIOTMIECKIM UCCTIE/I0BA-
HUEM IOJIYYEHHOTO MATEpHaId. MaHu-
NyJIAIUs TpoBeicHa 26 MANUEHTAM
B BO3pacTe OT 5 710 16 jet. V ofHOro
peOEHKA TPENAHOOUOIICHUS BBIIIOTHEHA
HA TIEHHBIX TO3BOHKAX, Y 14 — Ha IpyJ-
HblX, y 11 — Ha nosgcunynelx. Mccne-
JOBAHUA MA3KOB-OTIIEYATKOB OUOIICHH-
HOT'O MATEpHANd IPOBOAUINACH OFHUM
U TEM K€ CHIEIUAIUCTOM IIUTONOTH-
4ecKol Jaboparopun HUM oHKonornu
uM. H.H. ITerposa, KoTOpOMY HE IIPELO-
CTABJIANACH MHPOPMALIUA O KIMHUKO-
AHAMHECTUYECKUX U JTYYEBBIX OCOOEH-
HOCTAX ITATONOTHH.

B nocnezyromem 25 607IbHBIX ONEPH-
POBAHBI, KK IIPABUIIO, B 0ObEME PA/IU-
KAJIbHO-PEKOHCTPYKTUBHBIX OIEpa-
IIWI, YYUTHIBAIOMUX [[UTOTOINIECKUE
Janubie. OH peGEHOK MOCTYIIWI B Tep-
MUHAILHON CTAUK I€HEPATIU30BAHHOIO
37I0KA9ECTBEHHOTO TIPOLIECCA U BCKOPE
yMep. [HCTONOTMYIECKOE UCCIEA0BAHNE
TIOTYYEHHOTO TIPY ONEPALIUN MATEPHA-
JTA IPOBOJWI B TATOMOP(OIOTUYECKON
na6oparopuu CIIGHUU®, a ipu nep-
BUYHOM LIUTOJIOTUYECKOM TTOJ03PEHUN
H4 OIIYXOJIEBBII NIPOIIECC — OJAHOBPE-
MEHHO B TUCTONOTMYECKOM OTACICHUN
oraena naromopgonorun HUU onHkKo-
norun uM. H.H. [Terposa; Tam xe nepe-
CMATPUBAIN THCTOIPENIAPATE B TOM CITy-
9a€, €CIIH PE3YILTATHL IIUTOTOTUYECKOTO
UCCIIE0BAHNUA HE COBIIAANH C PE3Y/Ib-
TATAMH TUCTOJIOTMIECKOTO UCCIEA0BA-
Hust, IpoBezieHHOTo B CIIOHUN®. Takum
00pa30M, COOMIOAAIICH HE TOBKO NIPU-
HIWIIBI TAK HA3BIBAEMBIX CJICTIBIX HAYY-
HBIX UCCIENOBAHNIN (B HAIIPABICHUAX
HE YKA3BIBATUCh PE3YIBTATHI UCCTIEN0-
BAHUI, IPOBEJECHHBIX APYTUMU CIIEIIU-
AJIUCTAMH), HO U 0OECIIEYUBATIOCh TPE-
60BaHUE 00A34TENBHOIO IEPECMOTPA
TIOJIO3PUTENBHBIX HA OIYXONEBBIA MPO-
IIECC NIPENAPATOB KAK MUHUMYM JIBYMs
HE3dBUCUMBIMH MOP(OIOTAMIL

Ha ocHOBaHMM THCTONOTUYECKOTO
UCCIIEJ0BAHNA ONEPAIUOHHOTO MATE-
puaa, MONYYEHHOTO B PE3YAbTATE 25
OllePALUIL, TYOEPKYNE3HBIA CIIOH/UINAT
BEPUPUINIPOBAH B 8 CJIy4asx, HECIIEIIU-
(bMYECKMIT CTIOHAWIUT (OCTEOMUENT TET
II03BOHKOB) — B 3, TUCTUOIUTO3 U3 KIIE-
TOK JIAHrepranca — B 5, ITMIaHTOKIECTOY-
Hasl OIyXOJb — B 3, OCTEOXOH/IPOMA —
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B 1, AHAIUIACTUYECKAS KPYIIHOK/IETOUHAS
muMpoma — B 1. B cirydae setanpbHOro
UCXO/Id Y HEOIIEPUPOBAHHONM JIEBOUKU
Ha BCKPBITUU MArHOCTUPOBAH T'eHepa-
JIM30BAHHBIN 3JI0KAYECTBEHHBIN I'MCTH-
OLUTO3. B yeTpipex HAOMOAEHUSX, 110
JTAHHBIM THCTOJIOTHYECKOTO MCCIEI0BA-
HUS, IMATHO3 MOP(OIOTNYECKU BEPU-
(bULIIPOBATD HE YAAIOCh — U3MEHEHUS
COOTBETCTBOBAIM PA3IMYHBIM BAPUAH-
TaM KOCTHO! IIEPECTPOHKY 6€3 IIPU3HA-
KOB BOCHJINTEJIBHOT'O WX OIyXOJIEBOTO
HOPAKEHNS, B CBA3U C UEM CHH/IPOMHBIN
JIUATHO3 IIPY BBITUCKE C(POPMYIUPOBAH
KaK I1aTOJIOTUYECKHI TIEPEJIOM TENA T103-
BOHK2, 3TO MO3BOJIMJIO UCKIIOYNUTh BOC-
HAIATE/IBHBIE WU OIYXOJIEBBIE T1ATOJIO-
TUYECKHE IIPOIIECCHL

Pe3ynabrarst

Buorncun (Kpome 1eNHON) NPOBOAU-
JIU B ONEPALMOHHON U3 3dIHEOOKOBBIX
JOCTYIIOB T10J] PEHTT€HOJIOTUUECKUM
KOHTPOJIEM MOOWUJIBHOTO PEHTTEHOB-
CKOTO ammapata «ApMaH» C IPeBApH-
TEIBHON MAPKUPOBKOI YPOBHA ITYHKLN
uriaamu (20 éuoncwmit); ¢ 2008 1. mocue
YCTAHOBKH 3JIEKTPOHHO-OINTUYECKOTO
npeodpaszosaress «C-yra» MAHUIYLLHS
(5 buoIICHit) IPOBOAUTCA IIOJ PEHTIE-
HOJIOTMYECKNAM ((DIIFOOPOCKOITUYECKHIM)
KOHTDPOJIEM B PEXUME PEATBHOTO BpE-
MEHHU (PUC. 2). 3aHEOOKOBBIE JOCTYIIbI
y Tl BBIOPAHBI KaK 6osee 6e301ac-
HBIE, YUUTBIBASA MAJIBIA Pa3Mep KOpHEN
JIyT IIO3BOHKOB. BCe MAHUITYIAIINN TIPO-
BOJHW/IU NOJ OOIIUM HAPKO30M C LIENIBIO
UCKITIOYEHUA NICUX03MOIUOHAILHOTO
JUCKOM(OPTA ¥ HEKETATENBHBIX JIBUATA-
TEJbHBIX PEAKLIUIL.

Bo Bcex Cny4asx i MyHKINUY 03-
BOHKOB MCIIOJIb30BAIY UIVIB [KAMIIV/M
JULL KOCTHBIX OUOIICHIA, PA3MEP KOTOPBIX
HO/OUPAIN C YYETOM BO3PACTA MAlU-
enra. UCrnosb30Ban TpU TUIIOPA3MEP
UIJL, PA3IMYAIOIMXCA JUAMETPOM U JUIH-
HOI. OCOOEHHOCTAMHU OUOTICUHOI UITIbL
JbxaMmmauy AB/geTca CIeyIomee:

— HaJIU4YMe OCTPOKOHEYHOT'O MAHJ-
peHa, 00JEervalomero BBejjcHue

B KOCTb Ha HEOOXOAUMYIO [TyOUHY

JI0 YIIOpa B HEE HEMOCPEACTBCHHO

CAMOM UIJIb;
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— TIONEPEYHBIH CPE3 3aTOUEHHOTO OCT-
pus, IPENATCTBYIOMMI €TI0 Je(op-
Maljuy, YTO HEPEAKO BO3HUKAET
IPY UCIOJb30BAHUU UIJI C KOCBIM
WK ACUMMETPUYHO 310CTPEHHBIM
CpesoM;

— HAINYKMe MACCUBHOI IONEPEYHON
PYKOATKH, YIOOHOM /ISl PACTIONOKE-
HUA B PyKE XUPYpra U NO3BOJLAIOIEH
CO3JaTh JOCTATOYHOE OCEBOE U POTA-
[JMOHHOE YCUJINE;

—  3AyKCHHBIN HA IPOTDKEHUN 7—10 MM
OT OCTPYs UIVIBI €€ BHYTPEHHUN T1PO-

Puc. 2

YpeckokHas MyHKIMOHHAS TPENAHOOMOICHA TEJ TI03BOHKOB Y JIETEN € OIHOYPOBHE-
BBIM TYOCPKY/IC3HbIM CIIOHMIATOM L, 1 KDYMHOKICTOUHOM IMM(pOMOI L

Puc. 3

2 — BHENIHUI BIJ] UIJIBI B COOPE;
0 — KOHIIEBAs YaCTh

Wrna [HKaMIIiIn Jjist KOCTHOU OUOTICHT:
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CBET; IIPU MOCTYIATENBHOM MPOXOXK-

JIEHVH UITIB YePE3 KOCTD 3AONHAIO-

IUI ee MaTEPUAT PACIPOCTPAHACTCA

BBIIIE 3yKCHHOI 30HbI, 3AaHIMA4 BECh

MOIEPEYHUK UITIBL IIPH 0OPATHOM

JBIKCHUY B MOMEHT YIQJICHUA UITIBI

PACTIONOKEHHBIE B €€ TIPOCBETE TKA-

HY 3AKIMHUBAIOTCA HA YPOBHE CyKe-

HUf, UTO OOECIIEUNBAET UX COXPAHE-

HYE BHYTPH UIIBL
— HAINYKE BBITAIKUBATENA, OOCCIICUN-

BAIOIETO BBIIABINBAHNEC OMOIICHII-

HOT'O MAaTEPHUAJIA U3 UITIBL

Kpome Toro, B urnax Jxammu-
JU TOCJIEAHETO MOKOJIEHUA B KOHUU-
K€ WIVIBl IMEIOTCA CKBO3HBIE GOKOBBIE
OTBEPCTHA, NO3BOJIAIONINE, C OfJHOM CTO-
POHEL, 6071€e NPOYHO 3AKINHUTD OUO-
ICUHMHBINA MaTepUasl MpU MaHUIYIA-
1M, 4 C IPYrofl — IPU €rO BBITAIKU-
BAHUY YACTUYHO OT/ENUTD (BBIABUTD)
MATKOTKAHHBIA KOMIIOHEHT COZ\EPKHU-
MOTO (puc. 3).

[IpaBrIIBHOCTD HOIOKEHUS OUOIICHIL-
HOI UIVIBI B 30HE MHTEPECA KOHTPOIIPO-
BAJIU PEHTTEHONOTMYECKH BBIIOMHEHAEM
PULIEIBHON PEHTTEHOIPAMMBIL

[IpoBeaeHye MAHUITYIIAINN IO KOH-
TposneM C-Ayru MO3BOIUNO COKPATUTD
€€ NIUTENBLHOCTD 10 7—10 MUH B CPaB-
HEHUH ¢ 25—30 MUH OPH UCTIONH30BA-
HHUHU PYTUHHOTO PEHTTEHOIOTUYECKOTO
KOHTPOJIAL

Mbl HE CTIKMBAIACD B HAIIEH IPAK-
THKE C U3BECTHBIMU OCIOKHECHUAMU
JAAHHOM MaHUNYIALMU (TOBPEKACHNE
COCYJIOB, CIIMHHO-MO3TOBBIX KOpEI-
KOB), 32 UCKJIIOYCHUEM OZJHOT'O CJIy4as
IIHEBMOTOPAKCA IIPY MYHKIIAY IPYAHO-
T'0 MO3BOHKA. OCIOKHEHHE PACTIOZHAHO
HEMOCPEACTBEHHO B MOMEHT MAHHUIIY-
JALIUY U KYIMPOBAHO NMYHKIUEH IIJIEB-
PAIBHO MOJIOCTH U YJAJIEHUEM BO3/lyXd
TIOCJIE €€ 3ABEPIICHMUS.

L[UTONOTNYECKUE 3AKTIOYEHHA 110 Md-
TEPUAIAM UPECKOKHON OUOIICUH TIONy-
YEHBI 110 23 MA3KaM-OTIIEYaTKAM, B TPEX
CIy4aaX OHM OK43IMCh HEMH(OPMA-
THBHBI U1 UCCIeA0BaHud. [Ipu conoc-
TABNEHUU IIUTOJIOTUYECKUX U TUCTONIO-
TMYECKUX JAHHBIX PE3YIBTATHL COBIIAIN
y 19 U3 26 MANMEHTOB, YTO COCTABUIO
73,0 %, a Ipy UCKII0YEHNH HEUHMOP-
MATUBHBIX Ma3KOB-OTIEYATKOB — y 19
13 23 (82,6%).
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00cy:KIeHue

B KauecTBe NOKA3aHUI JYI1 UPECKOKHON
IYHKIMOHHO! OMOICUHU TeJl TI03BOHKOB
Herkowitz et al. (1993) Bbieniu Ham-
4ye oyara JECTPYKLUY [IPU HEU3BECT-
HOI1 3THOJIOTMY IIPOLIECCA, OTCYTCTBUE
a¢dexra Ha (POHE KOHCEPBATUBHOT'O
JIEYEHUs] ¥ [IEPCUCTUPYIOIIMIL WK YCH-
JIUBAIOMIUIACA GOJIEBOI CUH/IPOM B KOM-
IIPUMHUPOBAHHOM I03BOHKE. OJJHAKO
BIIEPBbIE OO YCHEMHON OTKPHITON
OMOIICHU MO3BOHOUYHMKA COOOIIH-
au eme B 19301, Martin u Ellis, a yxe
B 1932—19351T. Robertson u Ball npu-
MEHWIN YPECKOKHYIO OMOIICUIO B JIHar-
HOCTHKE OIYXOJIEBOTO MOPAKEHNUS 1103~
BOHOYHMKA y 15 60ompHbIX (LuT. 110:
MJI. Anues u aip., 2004).

B 1941r. moABUINCDH NYONUKALIUK
0 TPENAHOOUOIICUH [IO3BOHOUHYKA 1I0]]
KOHTpOJIeM pertreHockonu [1]. upo-
KO€ [IPUMEHEHUE OUOIICHS IO3BOHOYHHU-
Ka ntonyuria ¢ nossnenveM KT, mpu arom
€€ TI0JIOKUTETIbHBIE PE3Y/IBTAThI CTAIN
coctasath ot 50 10 95 %, 9T0 NpubU-
KAETCSL K PE3YIBTATAM, I10Jy9AEMbIM
TPU OTKPBITOH GHOTICHH [5, 7].

Pe3ynbraThl UpeCKOKHON OUOIICUI
II03BOHOYHUKA 3aBUCAT OT XapPaKTe-
pa KOCTHO-ZIECTPYKTUBHOI'O IIpOIeC-
C2: IIPU OCTEOONACTUYECKUX IOPAKEHU-
SIX OTPULIATE/IbHbIE PE3Y/IBTATHI OTMEYa-
I0TCA Y 35 % NALMEHTOB, IIPU JIMTHYECKUX
METACTa3aX — Y 15%. DTi pasnuuus
OOBIUHO OOBACHAIOTCA CIOKHOCTBIO
IIOJIYYEHUS! 4/IEKBATHOI'O MaTepuaa
IPY CKJIEPOTUYECKOM TIporiecce (1, 8].

CrefryeT OTMETHUTD, 4TO IPAKTUYECKA
BCE ITyOJIMKALAY OIUCHIBAIOT UCIIONB30-
BaHUE OMOIICUH Y B3POC/BIX OONBHBIX
C OIYXOJIEBBIMU NOPakEHUAMHU. I1y6-

Jureparypa

JUKANUU O MYHKIUY O3BOHOYHUKA
y AeTel B OCHOBHOM KACAIOTCA OAKTEPHO-
JIOTUIECKOTO TIOATBEPAICHIUA INATHO32
npu croupunoauctute [4]. K coxane-
HUIO, METOZIBI JOONIEPALTMOHHON BEPHU-
(pMKAMK ONyXOJEN ¥ BOCHIAIATENBHBIX
3400/1€BAHUI IO3BOHOYHUKA Y JIETEN
IPAKTUYECKU HE NIPUMEHAIOTCSA, 4TO
Y OTIPEENAET BBICOKHI NIPOLICHT JUAT-
HOCTUYECKUX OIMHMOOK.

[lonmyyeHHble HAMY JAHHBIC TTOKA3bI-
BAIOT, YTO YPECKOKHAA NYHKIIMOHHAA
TPENAHOOHOIICHA TEN MTO3BOHKOB C MOC-
JIEAYVIOMMM IIUTOTOTUUECKAM UCCITIE-
JOBAHUEM OIEPAMOHHOIO MATEPHATIA
BBICOKO MH(POpMATHBHA 11 AUPdepeH-
[UAIBHON JUATHOCTUKU JOCTATOUHO
PEIKUX OTPAHUYEHHBIX AECTPYKTHBHBIX
IOPAKEHUI TTO3BOHKOB y AeTel. Cun-
TaeM OOA3ATENBHBIM IIPU €€ BBINIONHE-
HIY COOMIONATD MEPEUNCICHHDIC HIDKE
YCIIOBUS:

1. Yerxoe npepcrasieHue 06 0ObeM-
HOM CTPOCHHUU UCCIIEAYEMOTO OTAENA
TI0O3BOHOYHHKA, €10 BO3PACTHBIX OCO-
OEHHOCTAX U COOTHOMIEHHUHU C OKPY-
KAIOMUMH OPTaHAMU U COCYAUCTO-
HEPBHBIMHU OOPA30BAHUAMH.

2. MICconb30BaHuUE JIy4EBOTO KOHTPOIIA
TIONIOKEHUSA UITIBL B [IO3BOHKE.

3. Hamnuue cnenuanpHO NpeJHA3HA-
YEHHBIX KOCTHBIX UIT /I MONyYe-
HUsA MATEPUANIA U3 TIIYOOKO 3AJIETAI0-
IIUX CTPYKTYP. TaKue UITIBI JOJLKHbI
UMETb JOCTATOYHYIO JJIMHY, 00/14/1aTh
BBICOKOI IIPOYHOCTBIO U IO CBOEMY
CTPOEHUIO OOECTIEYNBATH [IONYYEHUE
JOCTATOYHOTO MATEPUANA U3 KOCTH
UL IPOBE/IEHUS MOP(POIOINYECKOTO
UCCIIEJOBAHN.

[lepBoe yCIoBUE ABIAETCA CYOBEK-
TUBHBIM Y IPEJYCMATPUBAECT 3HAHUE

XUPYProM TONOrpachdecKoit U BO3pac-
THOU aHATOMUH TTO3BOHOYHHKA. Bropoe
U TPETHE YCIOBUA JICTAI0T TPOBEICHUE
U JIOKYMEHTUPOBAHUE MaHUMYIAIUN
OOBEKTUBHO BO3MOKHBIMI.

3aKaroueHue

YpecKoKHAA 3AKPBITAS TPENAHOOHO-
TICHUA TEJ MO3BOHKOB — MAJIIOMHBA3HUB-
HBI BBICOKOMH(DOPMATUBHBIN METO/,
006€CTIEYNBAIOIINN OBBIIECHUE BO3MOXK-
HOCTH JJOOTIEPALIOHHON JUATHOCTUKH
OIPAHUYCHHBIX JECTPYKTUBHBIX MIOPA-
JKEHUI IIO3BOHKOB Y ACTEU JJO YPOBHA,
6mm3Koro x 80 %.

[IpoBeneHne YPeCKOKHON 3AKPLITON
TPENAHOOUOIICHHY TeJ TIO3BOHKOB TPedy-
€T COOMIOIEHUS KAK CYObEKTUBHBIX, TAK
U OOBEKTUBHBIX YCJI0BUH. K 1epBHIM
OTHOCUTCA YETKOE IIPEACTABIEHNE O IIPO-
CTPAHCTBEHHOM CTPOEHUH PA3HBIX OTJiC-
JIOB TIO3BOHOYHUKA, TOCTATOUHBIH OIIBIT
Y IPOBOJANIETO MAHUIYJIALMAIO UCCIIE-
JIOBATENA, 4 TAKKE BO3SMOKXHOCTb KOH-
CY/IBTAIMHN C OIBITHBIMUA MOP(OIOTAMH
— LHTOJIOTOM U TUCTOJOrOM. OO'bEKTHB-
HBIM YCJIOBAEM OOECTIEUEHHSA TIPOLIEAYPDI
ABJACTCA HAIMYKE CTICIUATIBHO IPEIHA-
3HAYEHHBIX JUIA 3TOTO OMOICUIHBIX UITI
U METOJIOB JIY4EBOTO KOHTPOJIAL.

MaHunyIauo MOXHO IPOBOJUTD
0/l PEHTTEHOJIOTUYECKUM KOHTPOJIEM
C UCIIOJIb30BAHUEM KAK PYTUHHOI PEHT-
TeHOrpA(UH, TAK X HUKOZO3HOTO ATEK-
TPOHHO-OITHYECKOTO IIPEOOPA30BATE-
14 (C-pyra). [locnegnnit Bapuast donee
IPEANOYTUTENEH, TAK KAK MO3BOJIACT
3HAYUTEIBHO COKPATHTD BPEMS UCCIEIO-
BAHUSA U, KOHEYHO, JIYYEBYIO HATPY3KY.
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