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First experience of photodynamic diagnosis and laser spectroalanysis in surgery of

intracranial meningiomas

AA. POTAPOV!, A.G. GAVRILOV', V.A. OKHLOPKOV!, L.V. SHISHKINA'!, 5.A. GORYAINOWV!,
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Kussia

MAwopecUeHTHAR AHarHoCTHKA (PA) €TaAa AKTMBHO BHEAPSTLCA B HEHPOOHKOAOTHYECKYIO NPAKTHKY,
0CODEHHO B XMPYPIrHIO TAMOM MOAOBHOMO Mo3ra. AaHHas CTaTed OTPAXKAET NEPBLIA ONLIT ABTOPOB B
npumeHeHun QA B KOMDHHALKK C AQ3EPHBLIM CNEKTPOAHAAHIOM MPH BHYTPHYEPENHLIX MEHHHTHOMAX,
B aHaau3 kaloted 21 nauMeHT (8 myuuH M 13 KeHWHH B Bo3pacTe oT 37 A0 74 AeT, CPeAHHHA Bo3pacT
COCTABWA 58 AeT) C BHYTPHUEPENHBIMH MEHHHIHOMAMM, ONEPHPOBaHHLIX 3a 2008—2011 rr. 8 HUM
Hedapoxupypruv um. H.H. bypaeuko PAMH ¢ ucnoaszosannem @A, B 14 HaDAACHHMAX C UeALIO
ODLEKTHBH3AUWM  MHTEHCHBHOCTH  (PAOOpPECUEHUMM ONYX0AM DbIA  HMCNOAL3IOBAH  Ad3epHbLIA
cnekTpoaHaan3datop. MawopecueHuns onyxoam Bsiaa 3adukcHposana Bo Beex caydasnx (95%), kpome
0AHOT0. CNexkTpasbHbIA AHAAK3, NPOBEACHHbLIA B 14 HABAIDACHHUSX, NOKAIAA, 4TO NHKM (hAKOO pecLeHUHK
BAPLHPOBAAH OT 5 A0 46 (cpeAHuid yposeHs 18,5). 2T0 KoppeAHpYeT € AAHHBIMH BH3YAABHOH OUEHKH
thaloopecueHUMH, CBHARTEALCTEYIOWMMH O TOM, Y4TO MEHHHrHOMa — SpKo thawopecupyowasn
onyxoab. PasmkassHoe yaaaeHwe onyxoad (Simpson |—I1) Buiao sAocTuriyto B 10 HaDAKAEHMEAX, B
OCTaAbHBIX — cyDTOTaAbHOe. Mcnoaslosanue DA W AQ3EPHOMO CNEKTPAALHOMO AHAAH3A NO3BOARET
NOAY4HTE NOAHYID wHdropmaumio o cTeneHn HakonaeHust POTOCEHCMBMAKIATOPA B MCCABAYEMO#H
TKaHW. Ha Haw B3rasiA, METOA MOMKET ObITh 0COBEHHO NOAEIEH AASI ONPEACACHHS MPAHKL MHHALTPALMK
MEHHHTHOMOH MO3MOBLIX 0DOAOYEK H MOAAEKALWEH KOCTH, YTO NPAMO BAHACT HA TAKTHKY ONEPATHBHOTO
BMEWATEALCTBA M CTENEHb €ro PAAMKAALHOCTH. AAR OUEHKM BAWAHHA METOAMKH Ha YAYYWeHHe
Pe3YALTATOB XHPYPIHH MEHHHIHOM HEODXOAHMMBI AAABHEHILHE HCCACAOBAHHA.

Kakresble cAOBd; LPUTUJHHHMH'-!E‘L'HHH AMITHOCTHRA, x"I.EL'-iEfJHbFH CeKTROdHIARI, MEHHHTHOMd.

Photodynamic diagnosis (PDD) has been actively implemented into neurooncological practice, especially
in cerebral gliomas surgery. This paper describes our first experience of PDD combined with laser
spectroanalysis in intracranial meningiomas. The study included 21 patients (8 male and 13 female
patients, mean age was 58 years, range — between 37 and 74 years) with intracranial meningiomas
operated with PDD in Burdenko Neurosurgical Institute between 2008 and 2011. In 14 cases laser
spectroanalysis was used. Tumor fluorescence was present in all but one cases (95%). Spectroanalysis
demonstrated that peaks of fluorescence varied between 5 and 46 (mean level was 18.5). These data
correlated with visual impression of fluorescence and confirmed that meningioma is a tumor with bright
fluorescence. Radical removal (Simpson grade |—I1) was achieved in 10 cases, subtotal resection was
performed in the rest of the patients. Application of PDD and laser spectroanalysis allows gaining
complete information about accumulation of photosensibilizer in the tissue. To our opinion, these
methods may be the most useful for determination of the borders of dural and bony invasion which
directly affects the surgical tactics and degree of radical removal. Further studies are needed to evaluate
the influence of PDD and laser spectroanalysis on long-term surgical outcomes.

Key words: photodynamic diagnosis, laser spectroanalysis, meningioma.



[Tpumenenne proopecleHTHOM AHarHocTHKH (1) B XHPYPrUK ONyXoaci ro-
JOBHOTO MO3ra Brepebie ObU10 gokyMenTHporaHo G. Moore 1 coasr. [16] B 1948 1.
ABTOpPEI OITHCAITH 2(PPEKT HAKONIEHWA (UII00PECLEHHA B ONYXOIEBOH TKAHK, UTO
10 MOABIEHHA METOI0B HEHPOBH3VANH3ALNNA CHOCODCTROBAND DONEE TOUHOMY
ONPEaE/IEHHID TOKAIH3AIHH ONYX0JIH BO BPEMS ONEPATHRHOTO BMELIATE/ILCTEA.
Hakornnenue duioopecticnHa HRUIIO CBAZAHO ¢ HAPYIIEHHEM [TPOHULIAEMOCTH Ie-
MaToaHepanHieckoro dapecpa. [1pH ero BEeIeHHH OKPAIIHBANACH KAK OIYX0-
JERAS TKAHE, TAK 1 neputeprueckue crpykTypel. Kpose Toro, ator npenapar of-
JANAET NOKANLHOH H 0DIIeil TOKCHYHOCTHID, HEPEAKO BHI3BIBACT A/JICPTHYCCKHE
pPeaKMH H JJIHTEILHO BEIBOAWTCA M3 OpraHui3Ma. B cuiy 3Toro, HCIoab30BAHHE
(hoopecuerHa B JaJbHEHIIEM HE NMOAYYHIO IHPOKOTro pacnpocrpanenud. Mce-
CACIOBATHCH U APYTHE KPACAILNE areHTHl [UIA BH3YAIH3AIHH OIYX0JAeH roJI0BHO-
ro Moara | 3).

Crneayiummit 3Tan B pasBuTHH GOTOAMHAMHYECKHX TEXHONOTHI B HEHPOOHKO-
JIOTHH HACTYIIHA Ol1aroaaps NpHMEHEHHID (POTOCCHCHOMITHIATOPOB, B YACTHOCTH,
S-aMHHONEBYIHHOBOMH KucioTh (5-AJIK), Koropas ABIAETCA ECTECTBEHHBIM
npeamecTeeHHUKOM npotonophupuna IX (MnlX), obGnanawmero croiicTBOM
thmoopecuerun. Onucano Gonee nHTEHCHBHOE HakomneHue [MnolX B onyxone-
BBIX KIETKAX (KAK MPaBHI0, 310KAYECTBEHHEIX) MO CPABHEHHIO ¢ HOPMAaJIbHBIMH
TKAHAMHM. YCTAHORMEHE! CAEIVIONIHE NPHUMHE 3TOro aenenud |10, 19]: yrennue-
HUE MPOHHIIaeMOCTH TKaHH 11a S-AJIK, ycunenne 3axearta 5-AJ1K onyxonessiMu
KJIETKAMM, H3MEHEHHE AKTHBHOCTH (DEPMEHTOR IJ1a3Mbl, BOBICUEHHBIX B CHHTE?3
reMa, CHHKEHHE AKTHBHOCTH (ieppoxenaTtassl ((pepMeHTa, KAaTAITHIHPYIOIIErD
tparchopmanmio [MnlX B rem).

[leproit KpynHOH KIMHHYeCKOH paboToH, noceameHHol npuMenenuo @ s
XHPYPrHH OIIyXOIeH FOMOBHOTO MO3ME, ABWIOCH MYJILTHLIEHTPOBOE MCCIEA0BAHHE,
nposeneHHoe B 17 knuuukax 'epmanun. beuto npoapeMoHcTpupoBano, 4o dinaro-
aapsa npuMeHeHno @] yactora panHKATLHOIO YIANEHHA IMTHODIACTOM BO3POCIIA C
35 no 65%, a 6-MecauHad BEDKMBAaeMOCTh — ¢ 21 mo 41% (p<0,05) [24]. ITpu atom
CTATHCTHYECKH IOCTOBEPHOID BAMAHHWA HA ODIIVID NPOAOIKHTEIBHOCTL XKH3IHH
BREIABIEHO He ObUTO. TeM HEe MEHEe TeXHOJIOIHA NPHEJIEKIA NPHCTATBHOE BHHUMA-
HHE HEHPOXHPYPIOB RO BCEM MHPE, NOARIIHCE Mydynkatiny o Ml ve Tonsko npu
CTHOMAX, HO M TIPH IPYTHX OIMYXOQJIAX HEPRHOM cucTemnl [2, 20—22]. B TOM uncIe
CIMHWUYHBIE COODIIEHHA O NPUMEHEHHH 3TOI0 METOIA NPH BHYTPHYCPEITHBIX ME-
HuHrnoMax [8, 10, 11, 17]. Onuako B 1uTepartype OTCYTCTBYIOT JAHHBIE O COTTOCTAR-
JEHUH YYBCTBUTENBHOCTH M crieihuurocTi @1 npu BH3YATEHON Ka4eCTREHHOI
OLEHKE (PII00OPECHEHIIHH MEHHHTHOM Pa3HOM CTENEHH 3MOKAYECTBEHHOCTH C 1aH-
HEIMH KOJIHYECTBEHHOTO JIA3EPHOTO DHOCNIEKTPAILHOIO AHANN3A.

Lens HacTogniei paborkl — HW3VUUThE BOIMOXKHOCTH HHTPAOMNEpaltHoHHOH ]
B XHPYPIHH MEHMHIHOM C HCIIOIB30BAHHEM BU3VAILHOIO AHAINW3A B COMNOCTaARNE-
HHH C J1a3epHOH CHEKTPOCKOITHEH.



Taba.

MaTepHaa H MeTOALI

B ananns skmodeH 21 nammeHT (8 MyxdaiH 1 13 xKeHumiuH B Bo3pacte ot 37 1o
74 ner, cpenHuii Bo3pacT 58 J1eT) ¢ BHYTPHUYEPENTHEMH MeHHHTHOMAMH, OIEpH-
poBaHHBIH 3a nepuoa ¢ 2008 mo 2011 r. 8B HUH neitpoxupyprun mm. H.H. byp-
neHko PAMH ¢ ncnonssosanmnem @J1. Mecnenopanne npoBoauTed B paMKax Io-
ropopa Nel03/12-MC-M Ha BHIIOTHEHHE HAYYHO- HCCJIEIOBATE/TbCKOI paboThI MO
TeMe «MHKPOXMPYPIrHA 310KAYSCTBEHHBIX OIMYXONEH TOMOBHOTO M CHMHHOTO
MO3ra ¢ SHI0CKONHYECKOH accHceTeHIIHEH W UIIOOpECHIEHTHOH HaBHranMel c
npenapaToM AnaceHc». bOIBIIMHCTBO MAITHEHTOB OBUIH OTIEPHPOBAHE BIEPBHE,
3a HeKmodeHHeM 2 maigneHToB. PacnpeneneHiie onmyxoaei mo 1oKaIu3aliiy Os110
CHAEOYIOIMIHMM: KOHBEKCHTaNbHag — 4, nmapacarutranbHas — 10, TeHTOpHansHasA
— 2, bazanpHaa — 5. [logpoOHue cBeleHHUA O NAaLUEHTAX MPeACcTaBIeHEI B TADIN-
we. IMocne momyyeHus WHAOGOPMHPOBAHHOTO COTJIACHSA TALIMEHTH HPHHHMATH
BHYTPE pacTBop rHapoxmopuga 5-AJIK (nmpenapat AnaceHc, NpoOH3IBOIHTEb —
PI'Y «[HII «HHOIIuK») B pacuere 25 Mr Ha | Kr MaccH Tena 3a 4 4 1o Hagana
yaaneHusa oryxond. B 19 onepammax npuMeHAICH onepallMOHHBII MHUKPOCKOI
Carl Zeiss Pentero ¢ domoopectueHTHRIM MoayieM, B 2 — Mmukpockon Carl Zeiss
NC4 1 sHpockonudeckoe obopynopaHue «Karl Storze», ocHameHHoe dHABTpOM
nng . Kpome Toro, B 14 HaGmoaeHHAX C 1ENBI0 00BEKTHBH3AIIHH HHTEHCHB-
HocTH HakorneHHsa [InlX Owin mMcmonb3oBaH JasepHBI CHEKTpoaHaIH3aATOD
JI9CA-01-BMOCIIEK (mponzpogurent 3A0 «buocneks», Mockrea, Poccus).
[Ipu crnexkTpanrbHOM aHAMH3¢ KOJMYECTBEHHO OLEHHBaTAch (UIKOpPECIEHIINA
OTIYXOJMEBO TKAHH M JI0XKa yIaJleHHOI OnmyXolu B COMOCTABIEHNH ¢ HHTAKTHBIM
MOS3TOBBIM BELIECTBOM, TBEPAOH MO3roBOMH 000MIOYKOH, KOCTRIO H KCTpAKpaHH-
ANBHBEIMH MATKHMH TKaHAMH. DTO MO3BOJIAN0 H0IEE TOYHO OLEHHTL AHATHOCTH-
YECKYIO 3HAYHMMOCTh CIIEKTpaibHOTo aHaau3a. JomolHHTETEHO HCIOML30BATACh
MHTpaolepalHOHHAA ¥ 3-HaBUTAlLMA, a TIPH JIOKAJH3alMH OINyXo/eii BOIH3H
(PYHKIIMOHATEHO 3HAYHMBIX 30H — Helpodusnonorndyeckuii MoHaTOopHHT. CTe-
MeHb PaTHKATBHOCTH OLIEHHBANH Mo KilaccHdukamun D. Simpson [22]. 1o nan-
HBIM THCTOJIOTMYECKOTO HMCCIeI0BaHHA, OIMYXOIH KBaaTH(QHIIHPOBAIH COIJIacHO
knaccrudmkanmn BeemupHoit opranuzanum 3apapcoxpadesnnsa (WHO).

PesyAbTarbl

Bce nanmeHTH GLLTH OTIEPHPOBAaHEL B XOIE JTaHHOM TOCIMTATH3ALINH OTHOKpAT-
HO, TIOCIICOIIEpAllHOHHBIX OCIOXKHEHHMI W JeTanbHOoCTH He Obuto. OcoxHeHHI,
HEMoCpeNCTBEHHO CBA3aHHEIX ¢ BeReneHHeM 5-AJIK, Taxke He 3adHKcHpOBaHO.
dmroopeclieHIA ONYXOMH Habaonarack Bo Beex cayuasx (95%), kpoMe ogHOTO.
[Tpu 3T0M KOPPETALINE MEXIY CTENEHBIO hIioopecle HITMH, JIOKATH3alHeH omyxo-
T, HATHYHEM HJIH OTCYTCTBHEM MPENIIECTBYIONINX ONepalii oTMeYeHO He ObLIO.
[1o maHHBIM THCTOMOTHYECKHX HeonenopaHuil, MeHHHIMoME WHO grade 1 6umm
nuardHoctHpoBalsl v 14 maimmenTos, WHO grade 11 — y npyx, aHannacTHuecKHe
(WHO grade 111) MeHHHTHOMEBI — TakCKe B ABYX HaOmoneHHax. BaauMocea3H cre-
TEHH AHATUIA3MH, BUIHMOH (piiroopeclieHIIMK U MHTEHCHMBHOCTH HakoreHus [TnlX



Puc. 2

Puc. 3

Puc. 4

Puc. 7

Puc. 8

BHEIABICHO He ObLT0. CrieKTpanbHEIH aHaATH3, NpoBencHHHN B 14 HaGmoneHmax,
MOKA3a7, YTO IMHKH UII0OpECIICHIIMH BapbHUPOBaIH 0T 5 no 46 (cpenHuil ypOBEHD
18,5). Bro koppempyeT ¢ TAHHBIMM BH3YATHHOM OLIEHKH QUTI00pECIICHIINN, CBHIE-
TENBCTBYIONIHMH O TOM, YTO MEHHHTHOMA — APKO QII0OPESCIHPYIONIAA OIYXOIb.
PanukansHoe ynanexne omyxons (Simpson I—I1I) 610 nocturayTo B 8 HaGmone-
HMSX, B OCTAJIBHEIX — cyOToTansHOoe. [IpHanHaMKB HEPaIHKAILHOTO YVIAICHHS AB-
JANCH HHQWIBTPATHBHEIA POCT OMYXOIH 110 000JI0MKaM MO3Ta, TPOPacTaHHE KPVII-
HEIX COCYIOB, BK/IIOUas 1iepebpabHble ApTEPHH H BEHO3HEIE cHHYCHL. BuayankHag
OLIEHKA ¢ MCIONMB30BAHMEM (IIOOPECHIEHTHOTO MOMYIA ONEPAITHOHHOTO MHKPO-
CKOTIA H HI0CKOIA TI0OKAa3a1a, 9YTO 3TOT METO/ TMO3BOIAET MOMYYHTh TOTIOTHUTE Th-
HYI0 HMHbopMaiuio o Hebonbiux dpparMeHTax onyxoneil, HHOHIETPHPH DY IOLITHX
APAXHOMIANBHYIO0, MATKYIO H B MEHBIIEH CTENEHH TBEPAVIO MO3TOBYI0 O0OIOYKH.
Hpxaa dmoopeciieHInig 6bIa OTMedeHa B OBYX HaQMOMEeHHAX B ONMYXONAX, HH-
GIWIETPHPOBABIIHX KOCTHRIE ¢TPYKTYpEL. CHinkeHue dumioopecueHTHOrO 3diperTa
HAaOmoIanock Npu o0HUILHOM KPOBOTEUEHHH BO BPEMS OMEpAIIMH, a TAKKE B (hH-
6po3Hoi yacTH omyxond. OrcyrerBue dyunoopectieHTHOTO ddieKTa B 0ONTHOM Ha-
omroneHuH v mareHTa 42 net (em. Tadamuy) ¢ odMIbHO KpoBOCcHaDKaeMoil omyxo-
JbI0 napacaruTTaakHoil nokammzanun (WHO grade 1) o6racHa10CE HHTEHCHBHEIM
KPOBOTEYEHHEM, OIHAKO CMEKTPATLHBIH aHATH3 B TJaHHOM CIYYAS BRISBHI HE3HA-
YHTEJILHOE MOBBIIIEHHE YPOBHA CHIHANA — 10 3. [lonpoOHBe JaHHRIE O pe3yiLTa-
Tax conepxkates B Tabnune. Ha pue. 1. 2, 3, 4 npuBeneH KIMHWYECKHI TIPHMED —
NAIMEHT C MapacaruTTaJIbHOH MEHHHIHOMOM (TUCTONOTHYECKHIT THATHO3: MEHHH-
rHomMa pubpobnacriueckas, WHO grade 1). Eme oguH npuMep — mainHeHTKa C
THIIEPOCTOTHYECKOH KOHBEKCHTAIBHONH MEHHHIHOMOM (MEHHHIMOMAa CMEIIAHHO-
ro ctpoernss, WHO grade 1) — npencrasneH Ha puc. 5, 6. 7. 8.

Obcyxaenne

X0opomo H3IBECTHO, YTO K HE3ABHCHMBIM (pakTopaM, BIHAIONIHM Ha BEPOAT-
HOCThL PEelIMIMBa MEHHMHIHOM, OTHOCHATCH CIEAVIOIIHE: CTENeHb paIHKalbHOCTH
oTepalii, CTENEHb 3/I0KAYSCTBEHHOCTH, TIEPBHYHAA MM MOBTOPHAS OTIEPALIM,
dakT mocreonepallMoHHOMH AyueBoi Tepamuu u ap. [1, 4, 14]. B c¢Basu ¢ 3THM
MaKCHMaJlbHOE YIATeHHE MEHMHTHOMBI ABIAETCHA OJHOM H3 KJIIOYEBBIX 3a1a9 XH-
PYPrHYECKOTO JICUCHHA.

[To MHEHHMID pa3HBLIX HCCIEIOBATENCH, CTENIEHb pagHKATBHOCTH ONEpallK 3a-
BUCHT OT pana npuuHH: 1) onyxonbs HHOWIETPHPYET OKPYAKAIIIHE CTPYKTVDHL,
BKJIIOMAA TBEPAVIO MO3STOBYIO 00OI0UKY, MPHICKAIIYID KOCTh H MO3TOBYIO TKaHb,
MPH 3TOM TPYIHO OTJIHYHTE 30HY HHOWILTPALMKH 0T HHTAKTHOI TKaHH; 2) METKHE
¢ parMeHThI OIYX0JIH MOTYT OBITh CKPBITHI 338 KPYITHBIMH COCYIaMH HIH CHHYCAMH,
CKJIAIKaMH TBEPIoii Mo3ropoii obOIOYKH MM B DOpOo3Iax KOpsl Mo3ra; 3) pouep-
HHE VAIBI MOTYT pacrofiaraThed OTIeNbHO OT OCHOBHOM MaccH omyxonH |8, 11, 15].
DTO MOKET CIIVKHTE 000CHOBAaHHEM JLTH NMPHMEHEHIA HHTpaonepatmoHHoH D1,

Ins O1eHKH CTENEHH PagHKATBHOCTH XMPYPIHUSCKOTO VIATCHHA MEHHHIHOM
Hemonb3yeTea KnaccHbukaima D. Simpson [23]. B HacTofIee BpeMa He cyile-



CTBYET €IHHOTO MHEHHHA IO MOBOAY 00BEMA JOMOMHHTEILHOH PE3eKIHHA TBEPIOH
MO3TOBOI 00omouky. Tak, no MueHuio S. Nakasu v coast. [18], MUHUMANBHEIH pa-
JHYC PE3EKIIMA TBEPI0H MO3I0BOIH 0DOMOUKH J0/IKEH ObITh HE MeHee | oM, T, Kin-
jo ¥ coarr. [13] npemIoXKHUIH BEECTH CTENEHD PE3EKLIMH «()s , KOTOpas NOIpaIvMeBa-
€T HCCEUYEHHE TBEPAOH MO3TOBOKH 0D0I0UKH BOKPYT MATPHKCA ONYXOJIH — B IIpeae-
nax 2 cum, a B. Borovich, Y. Doron [6] — enie Gonee mmpoKoe HCCEHEHHE 0D0I0MKH,
B paguyce 4 cM. XOpOIIo H3BECTEH XAPAKTEPHBIH CHMITTOM MEHHMHTHOMEI ITPH MAr-
HHTHO-PE30HAHCHOH ToMorpapuu — «dural tails, KOTOpEIH, OIHAKO, HE ABIAETCH
CHEUH(PHUYHEIM W BCTPCYACTCH TAKKE TIPH XOPIOME, NEPBHYHOH JTHM(pPOME LICH-
TPAILHONH HEPBHONH CHCTEMBI, capkounose, HeepuHoMe VIII nepma, mertacTazax,
CHPMIMTHIECKHUX M'YMMAX M IPYTHX HOBOOOpazosaHuax |25]. YacTora BeTpeuaeMo-
CTH 3TOIO CUMIITOMA [IPH MEHMHTHOMAaX cocTasnsaer 60—72% [5, 9]. B bonsmmH-
CTBE Cay4aes oH o0VCI0BIeH BeHO3HEIM 3acToeM. Y. Kawahara u coagr. [12] mumb
B 33% cayuaer 0GHAPYKWIN NPHUIHAKH OIMYXOIEROH HH(WILTPALIMK ITPH HCCIIEI0-
BAHHH «M3IMECHEHHEIX» VUACTKOB TBEPAOH MO3rOBOH 0DOIOYKH, COOTBETCTRYIOMIHX
«dural tails, no nanneiM MPT. Takum obpaszoM, BBHIY OTCYTCTBHA ODIENPHHATRIX
PEKOMEHIALIHIL, CTENEHb PE3EKIIHH TBEPAOH MO3TOBOH 000IOUKH BOKPYT MATPHKCA
MEHHHIHOMBI JTOJDKHA OMNPEIeIsThCAd HHIMBHIYAILHO C YYETOM PA3HEIX (DAKTOPOB,
TAKHX KAK CTENEHB 30KAYECTBEHHOCTH, JTOKAIH3ALHA MEHHHIHOMEI M €€ MATPHEK-
Ca OTHOCHTEIBLHO KPVITHBIX COCYIOB, Ga3anbHBIX CTPYKTYP W ap. Hamu Habmoae-
HUS W JaHHEIE IPYTHX aBTOPOB |8, 1 1] CBUOETENLCTBYIOT O TOM, YTO HCIIO/IB30BAHHE
(IIOOPECLIEHTHOTD METOA TTO3BOMAET MOIYUHTL JOMOAHATENBHYIO HHpOPMATIHIO
0 PACITPOCTPAHEHHOCTH OIYXONEBOH HHMABTPALIAA U B TO e BpeMs H30eXKaTh H3-
THITHEH PE3CKIINK TKAHEH, TOCKONbKY MHTAKTHRIE TKAHH HE HAKATUTHRAKT [TnlX.

Hanbonee KpynHbie CEPHH MEHHMHTHOM, OTIEPHPOBAHHLIX ¢ TpUMeHeHHeM /1,
onyonukosanel D, Collucia u coasr. [8] u Y. Kajimoto u coasr. [11]. Marepuan
BEJIIOMAI KOHBEKCHTATBHLIE, NApacariTTATbHLIE W Da3albHBIE MEHHHIHOMEBI pa3-
THYHOMH CTENEHH 3710KAYeCTReHHOCTH. M3yuenne pnuanusa M/ Ha BEEKUBAEMOCTh
M CPABHEHHWE C KOHTPOIBHOH IPYIIIOMA, ONIEPUPOBAHHOMN 110 CTAHIAPTHOH MUKPO-
XHPYPrUYecKol METOIHKE, B 00eHX paboTax HE NPOBOAHIIOCE.

B nuTeparype MEl HE BCTPETHIH JaHHEIX 00 MCIONL30BAHHH Na3€PHOIO CIIEK-
TPANBHOIO AHANN3A NPH MeHHHrHoMax. HebGonkiioe KonuuecTrO HAIKUY HADI0-
aeHui (14) ¢ npUMEHEHHEM CIEKTPAIBHOTD AHAIM3A CEUIACTENLCTBYET O HIMPO-
KOM JHAMA30HE CINEKTPAILHEIX XAPAKTEPUCTHE MEHHHTHOM PA3HOMH CTENEHH 3/10-
KAYECTBEHHOCTH, MPHYEM BBICOKHE 3HAYEHMHA CHEKTPOB BCTPEYHAIUCH BO BCEX
TPEX THNAX MEHWHTHOM 10 Knaccupukauun WHO. Dru nanueie TpebyioT nanb-
HEIero HaKoONJIEH A MaTepHana 1 bonee IeTATBHOIO AHAMH3a THCTONOTHYECKHX
XAPAKTEPHCTHK M pelyabTaToR GHocnekTpockonui. C yueToM MAIOro KoJHue-
CTBA ONYOIHMKOBAHHBIX JaHHEIX |8, 11, 17] u cobcTBeHHBIX HADMIOICHMIH 110 MC-
nonb3oBaHu M/ B XUpYprum MEHHHIHOM MOXKHO CAETATH CAEIVIOIINE TPeIBa-
PHTENBHBIE BEIBO/EI.

. YyrcteurensHocTs @1 npu MeHmHrHomax cocrarnger 94%. cnenndmu-
HOCTL — 100%.



Lh

2. Ucnonb3opanue ®J1 MOKET VIVUIINTE BU3YVATH3AIIAKD TPAHUII OMYXOIH H
MENKHX (DparMeHTOR, HH(UILETPHPYIOIINX 000I0UYKH MO3ra, a TAKKe IDaHHIl
ONYXOJIEBOH HHPHIBTPALLMH KOCTHBIX CTPYKTYP.

3. [lna BRIABICHHUA CBAZH MEXIY CTENEHBID WOKAYECTEBEHHOCTH MEHHHTHOM H
CcTeneHb0 QUIOOPECIEHIIME HEODXOIUME! TalLHEHIIHE HCCIEIOBAHMA H HAKO-
MICHUE KIHHUYECKNX HAOI0NeHWi.

JakawueHue

[MonyueHHbIe TaHHBIE O TpUMeHeHHH M1 TpH MEHMHTHOMAX OAI0T OCHOBAHNA
MOAAraTh, YTO METO/IMKA B CHITY BRICOKOH CIIEITMGUIHOCTH M YVBCTBHTETBHOCTH 110-
JBOITAST JIVUIIE OLEHHTE MPAHMIEL OITYXOIH M, BOIMOMKHO, T0CTHYL GOILIIEH paTi-
KATBHOCTH W M30EXKATh HATHLITHEH PEICKIHN OKPVKAIOIINAX TKAHEH, KOTOPAS MOXET
ODYCIORTHRATL PHCK MOCIEONEPALIHOHHEIX ocnoxieHnit. Menonsiopaime HHTpao-
NEPAIHOHHOND JIA3EPHOTO CHEKTPAIBHOTD AHATH3A 0GECIEUHBACT MOTHYI0 HHGOP-
MAITHIO O CTENEHH HAKOMACHKA (OTOCEHCHOMAM3ATOPA B HeoaenyeMoid Tkanu. Ha
HALI B3TIAN, METOA MOXKET OLITH OCOOEHHO MONE3EH 1A ONPEISIeHNA TPAHALL HH-
(HUABTPALIMH OMYXOILI) MO3TOREIX 0DOIOUEK H MPHIEKAIIEH KOCTH, YTO HENOCPe-
CTBEHHO BIMACT HA TAKTHKY ONEPATHRHOTO BMELIATENBCTRA M CTENEHE €10 PATHKA b-
HOCTH.

Takum 0bpazoM, METOI NPOIEMOHCTPHPOBRAI ONPeacIcHHYI0 HPPeKTHRHOCTE
B XHPYPruv MeHMHTHOM. CoRpeMeHHAS MeTADOMMYESCKAS «HABUTALIMS» TTPEIO-
CTABIAET XHPYPrY BO3ZMOMXHOCTh OBICTPOI OonTHUecKoit audipepeHiinaling TKa-
HEH B OTePALMOHHON paHE, BHIARIEHHSE 30H MOBLIIEHHOTO HAKOIIEHH MTPOTO-
nopdupuna X, 4T0 B CROW0 OUepeahb MO3IBROMALT MPH HEODXOIUMOCTH GBICTPO ME-
HATEH OMEPAITHOHHYI0 TAKTHKY.

Hna oueHKH BIMAHUE HHETpaonepaunonHoi M]] va yayuileHue pe3yibTATOR
XHUPYPIUH MEHHHIHOM HEoOXOOHMO TPOBEICHHUE JANBHEHINErQ KIMHHYECKOIO
HCCIEN0RAHMA.

© Koanektue astopos, 2072; e-mail: denis.golbin®@ gmail.com
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Puc. 1. Mpumep 1. MPT c KOHTpPacTHBIM YCHMAEHHEM AO onepauMy (BeepXy) W Yepel 1 mec nocae
onepauMu (BHU3y).




Puc. 2. Tlpumep 1. BMA KOCTHOIO AOCKYTa € 3HAOCTO30M NMOCAE KPAaHHOTOMHH.
3neck M Ha pHC. 3: cleBa — OCMOTP B OelloM CBeTe, CIIpaka — BO (PIIDOPECIEHTHOM peXHMe
(HHTpaolepalHOHHLIE (POTOrPaMMEI).



Puc. 3. lNpumep 1. @arwwopecueHUna oNyXoAH NOCAE BCKPLITHA TBepAOH MO3roeol oboAoUKN.
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Puc. 5. lNpumep 2. lNpesonepaunonnan MPT ¢ KoHTpacTHBEIM ycHAEHHEM.



Puc. 6. Mpumep 2. FIHAOCTO3 KOCTHOrO AOCKYTA.

a— OCMOTp B Oe/10M cBeTe, 0 — BO UIOpPeClieHTHOM peHMe (MHTpaolepalHoHHLIE (OoTorpaMMEr ). OOpaiiaeT
BHHMAHHe ApKasd proopecleHIHS IOPAKSHHON KOCTH, B — MHCTO/IOTHYeCKHH IperapaT MopakeHHOoH KOCTHOH
TKAHH: KAHALI OCTEOHOB 3AM0IHEHE! ONMyXOJIeBRIMH KIeTKAMH (OKPACKa re MATOKCHIHHOM H 203HHOM. ¥B. 200).



Puc. 7. lNpumep 2. @awopecueHUHs Y3Aa MEHHHIHOMBI.
Cliepa — oCMOTp B OeJIOM CBeTe, CIIPABRA — BO (UII0OPECLieHTHOM peXiMe (MHTpaonepalHOHHEE (DOTOrPaMMEL).
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Puc. 8. Npumep 2. CnekTpel OT pa3aHUHBIX TKaHeH, H3MepeHHEIe B X0A€ ONepalikM.
Crnipapa — MHUKH quiroopeclieHIIHA (A — MeHHHTHOMA, b — ranepoctos, B — HHTAaKTHEIA MO2T).
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