CAPKOMAMH, Y KOTOPBHIX TPUMEHIOCH NYUIEBOC JICUCHHE
B 03¢ 50 I'p. IIaTh steT 6¢3 mpu3HAKOB 3a00JieBaHUS KUBYT
ot 50 o 70% GONBHLIX ¢ 0OIIEel S-IeTHEH BRIKHBAEMOCTBIO
B npemenax 60—77% {2, 3, §].

OCHOBBIBasICH Ha IIOJIYYCHHBIX JIAHHBIX, CIEAYeT HOX-
YEPKHYTh, YTO OCHOBHBIM METOMOM JICUEHHUST OOJIBHBIX
C MECTHO-PACIIPOCTPAHEHHBIMU CAPDKOMAMHM MSTKHX TKaHeit
SBJISICTCS PAJUKANBHOE ONECPATUBHOC BMEIMIATEIBCTBO, UTO
MO3BOJISICT YIYUYIINTh IIOKA3aTeNM KadecTBa XM3HM O0JIb-
HbIX. IlpoBeneHue NIPeRONEPALMOHHON JIY4€BOM M TEpMO-
JIyueBOM TepamuH HAIpPaBICHO HA JOCTMXKEHHE TaKoH per-
peccuM  OMYXOINIM, IIPH KOTOPOM OBUIO OBl  BO3MOXHO
BBITIOJIHEHUE COXPAHHOM OItepaliui B abIaCTUUHBIX YCITOBHSIX.

ITocne KOMOWHHUPOBAHHOTO IICUEHUS MECTHBIE pEIU-
nuBbl BRIABNIECHBL ¥ 9 (14%) w3 63 GonbHbIX 1-if rpynmel
uy 2 (12%) uz 17 GOonbHBIX 2-H T'PYIIILL

Tlocne TepmonydeBoro neueHus GONBHBIX ¢ MATKOTKAH-
HBIMH capKoMaMHM 5 ner npoxwms 37 + 6,7% nalueHTos,
a 1ociie oJHoM nydyeBol Tepanun — 23 + 8%. B 1-11 rpynne
OOJILHBIX YHCIIO TIEPEKUBIINX YKA3AHHEIH CPOK IOCTOBEPHO
BBHIINIE, YeM BO 2-ii. AHATOTWYHEIC pE3yNbTAThl JIYIEBOMH
Tepanuu OOJNIBHBIX ¢ MITKOTKAHHBIMH CapKOMaMH ObLIx
TIONYYEHB! U APYIUMH aBTopamu [6, 9].

TakuM 06pazoM, MOXKHO OTMETHTH, UTO DPE3YIBTATHI
KOHCEPBATHBHOTO JICUCHUS 3aMETHO HMXKE, YeM KOMOHHU-
pOBaHHOM Tepamuy, HO OHH JIEMOHCTPUPYIOT BO3MOXXHOCTB
JiedeHuss OONBHBIX, OIYXOJbh KOTOPBIX OKAa3allach Hepesek-
tabenpHOH. CotueTaHue JIOKaIbHON THIEPTEPMUH ¢ JTyIeBOH
Tepallel BEAET K YAYUIICHUIO HPPEKTUBHOCTH MOCHEIHEH.

CoueraHue JTOKaNbHOI 'HIepTEPMHH ¢ KOMOUHHPOBAH-
HBIM JleueHHeM OONBHBIX ¢ CApKOMaMH MATKHX TKaHEH He
NOBIMSJIO HA YACTOTY M XapaKTep OTHANCHHBIX METACTA30B.

Tak, y 88 6onpHbIX 1-H Ipynmel, NpOCHEKEHHBIX Goliee
1 roj1a, oTAaJIGHHBIE METACTA3KI BEIABICHH ¥ 38 (43 + 5,3%),
a Bo 2-ii—y 23 (551 7,6%) uz 42 6onpupix (p > 0,05).
ITpu aTOM MeracTrassl B JISTKHE BCTpeYanuch B 1-i rpymne
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ITAIlbI PABBUTHA XUMHUOTEPAITUA
OCTEOT'EHHOH CAPKOMBI

HHH knunuueckoll onkono2uu

XumuoTtepamnus sBisieTcst 06s13aTeAbHBIM KOMITOHEHTOM
JICUEHH OCTEOTeHHOM capkoMbl. Ee pa3BuUTHe ¥ BHEJpCHUE
B OOMH INaH JIEYCHHS HAYHHAIIOCh IOCTENCHHO ¢ 06-
HapyXeHUs! 3(PQPEKTUBHOCTH H JTO30BOH 3aBHCHMOCTH He-
KOTOPBIX IIUTOCTATUKOB TIpU JIEUCHUH METACTA30B, 3aTeM
aZBIOBAHTHOTO M, HAKOHEI[, HEOATBIOBAHTHOrO 00sA3aTEINb-
HOT'O IPUMEHEHHS IpH JIOKAIM30BAHHOM IIpoIecce.

W3HavanbHO OCTEOTEHHAs capKoMa CUYMTallach pesMc-
TEHTHOM K XMUMHOTEpAnHH ONyXoNblo. D(pdekT mnpu Ha-
JINYHMHU JIETOYHBIX METACTa30B yJaBAIOCh ONYYUTH KpalHe
penxo. Tem He MeHee B 1961 rI. HOSBMIOCH cOODIEHUE
00 a(pexTusHocTH MuTOoMHIMHA C. J[o3pl mpemnapata B
Tex paHHuX nybaumkanusx ObUIM Bbie (30 Mr/m?), uem
HCIIONB3YIOTCA ceifyac [3].

AIpHAMUIIMII CTAJI OJJHUM H3 MEPBBIX IPEapaTosn, Io-
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y 27 (71 +4,8%), a Bo 2-it y 17 (74 £ 5,3%) uenoBek.
B o06enx rpymmax Meracrasbl BRISIBISIIUCE B OCHOBHOM
B TeUCHUE TIEPBBIX ABYX JieT. Takue e TAaHHBIE O JacTOTe
M NOKATM3AIMH OTJAJICHHBIX MeTAcTa3oB IOCIEe KOMOHHU-
POBAHHOTO JIEYCHUST IIPUBOAUT PSIT APYTHX aBTOpoB [3, §].

B 3akimioueHHe cllenyeT OTMETHTh, YTO JIOKaJdbHas
JMEKTPOMATHUTHAS THIICPTEPMUSl YCHIIUBAET IIPOTHBO-
ONYXOJICBOE JICHCTBHE MOHM3UPYIOHMIMX H3IyYeHHH, HO-
CTOBEPHO YBENWUMBACT YACTOTY ITOJNHBIX M YAaCTHUYHBIX
perpeccuii mocie cymmapueix go3 30—32 I'p (66—70
en. BA®D), npuBOUT K YBEJIMYCHUIO UHCIA COXPAHHBIX
OHCpALMH U YBETUUECHHUIO YHCiIa OOJIBHBIX, IEPEAKUBIIHX
5 JeT Mocle KOHCEPBATHUBHOTO JIEUSHMSL.
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ADVANCE OF CHEMOTHERAPY
FOR OSTEOGENIC SARCOMA

Research Institute of Clinical Oncology

Chemotherapy is an obligatory modality of treatment
for osteogenic sarcoma. Its development and incorpo-
ration in general treatment regimens was gradual and
began with discovery of antitumor effect of some cy-
tostatics with dose-effect dependence in treatment for
metastases to continue through adjuvant therapy to
neoadjuvant treatment of local disease.

Osteogenic sarcoma was considered resistant to tumor
chemotherapy from the very start. Effect in cases with
lung metastases was very small. Nevertheless the first
report of mitomycin C effect was published in 1961. The
drug doses described in the publications at that time
(30 mg/m?) were higher than those used previously [5].

Adriamycin was one of the first drugs demonstrating
considerable effect at a rather high dose 90 mg/m? and




Ka3aBIINX 3HAYUTENPHYIO 3(D(PEKTUBHOCTE IpPH JOBONBHO
BBICOKO# Jto3e — 90 Mr/m? u BhIe [4]. 3aTeM IOSIBHIOCH
coobmenne N. Jaffe [7] o6 addexTe MOBBINIEHHBIX 103
metorpexcara (200—300 mr/kr) y 4 u3 13 GonpHBIX C Me-
TACTA3aMH OCTEOTEHHOU capKOMBI. BBICOKHE J[03BI METO-
TPEKCATA C JICHKOBOPUHOM B KAUECTBE aHTHJIOTA JUIS TIpefi-
VIPEXKACHUS  [OYEYHOH  TOKCHUIHOCTH  IIPUMEHSIIUCH
¢ "Hauasa 70-x rojoB. YKe B 3TO BpeMs OBLIO NOKa3aHo,
gyro jgo3a 8—12 r/M? HeobxomuMma MMl HOCTIDKCHMS (-
(¢exra. Ilpu Gofee HU3KHX A03aX TPYAHO IOJIYYHTH XKe-
JIACMBIl pe3yibTaT. MeToTpekcaT BBOIAT 4-4acoBOM MH-
(by3ueit, neiiKOBOPHH HauMWHAIOT BBOAWUTH B 1o3e 10 mr
yepe3 24 v mocne crapra MH(GY3MH METOTpekcaTa M IIpo-
JOJDKAIOT Kaxaple 6 4 npubmusutensHo 10 mo3 go cHU-
WEHUS CHIBOPOTOUHOrO MeToTpekcata o 0,1 MKMons u
MeHee [§]. B TakoM pexuMe M C oIlellauMBaHMEM MOYH
B TEUCHHE TEPBBIX 36 U ¢ IENBIO NMPEAYNpexIeHUs IIpe-
IMITUTAIIME METOTPEKCATa B MOYETHBIX KAHANBIAX BBEC-
HHE BBICOKMX J[03 MeToTpeKcaTa ObiBaer GezonmacHbM. Of-
Hako okojio 10% OGonbHBIX B Bo3pacte crapme 60 ser
MOLYT HMMETh CKPBITYIO IIOUEUHYIO HEJOCTATOUHOCTD, B
CBS3M C YEM YPE3BBIYANHO BaXXHBI MOHHTOPHHI NTOYECYHOH
(YyHKIUH, YpOBHE# CBIBOPOTOUHOrO MeTOTpeKcaTa M Io-
CTOSIHHAS Tuaparanus. IIpH IpoBeIeHHH XHMHOTEPAIUy
BBLICOKMMH JI0O3aMH METOTpeKcaTa C JICMKOBOPHHOM Ype3-
BBIUAMHO BaXXHBIM SIBIJIOCH MCCIEMOBaHHE (papMaKoKUHE-
TUKU METOTpeKcaTa M JIcHKoBopuHA. (PapMakoKHHETHUEC-
KU nmpoduiib, MOKa3pIBAIOIMI HOPMAIBHYIO 3KCKPEIHIO
METOTpEKcaTa, UMeeT uepe3 48 4 SKBUMOIISIPHYIO KOHIEHT-
PAIMIO CBIBOPOTOYHOTO METOTPEKCATA M S-METHIATETparu-
podonmreBoil KUCIOTHI, YTO YKa3bIBaeT Ha Oe30MacHOCTH
nposoaumoro Jeuenus [9, 10, 13].

Lucmratue B BBICOKOI moze (120 mr/m?) ¢ THUIIEPTUI-
paTarueil ¥ MAHUTOTHHAYLIPYEMBIM TUYPE30M JUIS Ipe[-
YIPEKACHUS MOUCTHON TOKCHYHOCTH TaKXe SBUIICSI OJHUM
13 OCHOBHBIX arcHToB [11, 12]. Jlo3oBas 3aBHCHMOCTE 3(-
(dexta Obuta MoxazaHa W I udochamMuna — aTKUIHPY-
IOIIETO arcHra, u3BecTHOro ¢ 1968 r. OxHako 3¢ (peKTHB-
HocTh B 20—30% ObLa QOCTUTHYTA JIMIIb IIPH 033X OT
6 10 10 T/M> IpH JIEUEHUH METACTa30B OCTEOT€HHOM CapKOMBI
[1—3, 6]. ¢ pexTHBHBIC TIpH JIEUCHUN METACTATHUECKOH CTa-
IUK OOJIE3HH TIpenapaTthl TPEACTABIeHH B Tabi. 1.

Eme no obuapyxkenus 3((peKTHBHOCTH IUCIIaTHHA U
npochamMuga 6EUIO MOJIOKEHO HAHAIO KOMOHHUPOBaHHON
xuMuoTeparii. M nepBoif KOMOMHAIMEN CTANl PEXUM, CO-
Jepxamuii GieomunvH, muKiIodocdhan M TaKTHHOMULIMH
(BCD). Hozauee ObLIM U3YUCHBI W ApYrue KOMOMHAIIMMN
(Tabn. 2), a pe3ynbpTaThl 3THX HCCIECNOBAHUN CTalH OC-
HOBaHHEM JUISI HEOABIOBAHTHON XUMHOTEPAIIMH OCTEOTEH-
HOI CapKOMEI.

IlepBrIe HccnemoBaHus MO MPEIONEPAIMOHHON XNMHO-
TEpAallMH C TENBbI0 MOCIEAYIOMNX COXPaHAIOUNX KOHEU-
HOCTB ollepaifiif (TaK Ha3bIBA¢MBIC COXpAHHBIE OIIEPAllUu),
a Takke OOOCHOBAHHOH ITOC/IEONEPAIIHOHHON TAKTHUKH
ot mpeanpusstTel G. Rosen u coaBr. B 1973 1. OHn
BKJIOUANM BBICOKHE JIO3BI METOTpeKcaTa, NuKIodochan n
agpuaMUIiH. Peseniupyemble yUacTKy OIyXOJM KOCTH TIIa-
TENBHO U3ydaly MOP(HOIOTHUCCKH C TIpUTOTOBNCHUEM 30—
75 cpe3oB. ABTOpPBl OOHAPYXWIM, YTO IIPUOIM3HTENHHO
y HOIOBHUHLI GOJIBHBIX HE ONPENCILUIHCH KIETOUHBIC 3JIc-
MEHTBI OIYXOJIM B yIaJeHHOU KocTH. [To3mHee Npu3HaKamMu
xopormero 3¢pexra cTany IMONHBIM HEKpO3 OIMYyXOJH HIH

Tatnuya 1 Table 1

3dheKTUBHOCTL OTAENBLHBLIX LUTOCTAaTUKOB
NPy OCTEOTeHHOW capkome
Response to several cytostatics in osteogenic sarcoma

MpenapaTt Ho3sa anCpeKI/':BHOCTb’
MuTtomuuun C 0,5—1 mr/kr / 0,5—1 mg/kg 20
Mitomycin C
[LOKCOpYBULIMH 90 mr/m? / 90 mg/m? 30
Doxorubicin
MeToTpekcat 8—12r/m? | 8—12 g/m? 50
Methotrexate
LiucnnatuH 120 Mr/m? / 120 mg/m2 20
Cisplatin
WNdbocdamng 6—14 rim? | 6—14 g/m? 20—67
Ifosfamide

Drug Dose Response, %

greater [4]. Then followed a report by N. Jaffe [7] of
the effect of high-dose (200-300 mg/kg) methotrexate
in 4 of 13 patients with metastases of osteogenic sarcoma.
High-dose methotrexate with leucovorin as an antidote
to prevent renal toxicity were used beginning from the
early seventies. Already at that time it was shown that
the dose 8-12 g/m? was needed to achieve response while
lower doses could hardly be effective. Methotrexate is
administered by 4-hour infusion, leucovorin is given at
an initial dose 10 mg at 24 hours after methotrexate
infusion start, the administration being repeated every
6 hours upto about 10 doses until serum methotrexate
concentration reduces to 0.1 mol and less [8]. This regi-
men involving urine alkalization during the first 36 hours
to prevent methotrexate precipitation in renal tubules

Ta6nuya 2 Table 2

Kom6GuHMpOBaHHas XMMMOTEpPaNuA NpyM MeTacTasax
OCTEOreHHO! CapKOMbI

Combined chemotherapy for metastases of osteogenic
sarcoma

Mpenapat Hosza aq)q)exrglsuoc:'rb,
BCD /BCD:
BneomuLnH 30—40 mr/m? / 30-40 mg/m?
bleomycin
yuknodgocdaH 1200 mr/m? / 1200 mg/m2 Ho 55
cyclophosphamide less than 55%
OaKTUHOMULUMH 1,2 mrm2 / 1,2 mg/m2
dactinomycin
AnpramuuuH 60 mr/m? / 60 mg/m?
Adriamycin
Unennatuu 120 mr/m? / 120 mg/m? 40—60
Cisplatin
Wdbocdamug, 18 r/m? / 18 g/m?
Ifosfamide
BneoMuyuH 40 mr/m? / 40 mg/m? Bonee 75
Bleomycin more than 75%
G-CSF /G-CSF 480 mr/cyT / 480 mg/day
Drug combinations Dose Response, %
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Ta6nuya 3

Pexumbl HeoablOBaHTHOW XUMMOTEpPANUU OCTEOFreHHOW CapKOMbI
Neoadjuvant chemotherapy regimens for osteogenic sarcoma

Table 3

Bua nevenus Ynero 5-neTtHAn
OO EB 00
pen | e | comwx | Sbelmmen )| P :
onepauvioHHbIA | onepaunoHKbli
T-4 sx/Mix B.g./Boke./UP - + 23 48
T-4 Vc/Mtx h.d./Dox/CP
T-5 Bk/Mtx B. a./Ookc./Li® + + 31 48
T-5 Ve/Mtx h.d./Dox/CP
T-7 sk/Mtx B. a./Ookc./BCD + + 75 75 75 83 (15 ner)
T-7 Vce/Mtx h.d./Dox/BCD
T-10 ek/Mtx B. a./Ooxkc./BCD/OAN + + 153 78 49 80 (12 neT)
T-10 Vc/Mtx h.d./Dox/BCD/DDP
T-12 Bk/Mtx B. a./Ookc./BCD/AAN/Mtx B. 4. + + 78 67 44 67 (15 neT)
T-12 Vc/Mtx h.d./Dox/BCD/Mtx h.d.
T-14 sx/Mtx B. a./Ookc./OAMN/Mtx B. 4. + + 60 71 (4 ropa)
T-14 Vc/Mtx h.d./Dox/DDP/Mtx h.d.
T-19 Mix B. a./Ooxc./0AM/Wdo B. 4. + + 75 75 (2 ropa)
T-19 Mtx h.d./Dox/DDP/Ifo h.d.
T-20 Mtx 8. a./Wdo B. a. + 6neo/Joke./AAMN + fokc.
T-20 Mtx h.d./Ifo h.d. + Bleo/Dox/DDP + Dox
ti t ti .
Regimen preoperative pos’operaive No. of cases 5'%;2? scnjjlrsvei\?asle_ CR, % DFS, %
Treatment

NMpumMmeuaHne: BK— BMHKPUCTUH, Mix — meToTpekcaT, [okc. — AokcopyBuumuH, WUdo — udocdamng, KON — yucnnatvH, BB —— GespeunanBHan BbDKUBAEMOCTb.

Note.

HaJWYHE JIMIIb W30JUPOBAHHBIX YYaCTKOB, INMOXOXHUX HA
OIyXOJIEBBIE KIETKM B OJHOM HIH JABYX oOpasiax, 4ro
paccmaTtpuBanu kak Gonee 95% Hekposza omyxonn. B To
)K€ BpeMsl BHJIMMEIC YYAacTKU OIYyXOJIM TOKa3hbIBAIOT Ha-
IUTHME PE3HCTEHTHBIX K XUMHUOTEPAIUH KIOHOB K TpeGyror
JanbHeHmIel akTHBHON xuMuoTeparuu. Ha ocHOBaHuH I10-
JIy9eHHBIX JaHHBIX NepBoHauanbHo B CIIA co3maBamnck
MpOorpaMMBl  HEOAABIOBAHTHOW  (TIpefonepalluOHHON U
TIOCIICONIEPAIIMOHHON XMMHOTEPAIINH) sl JIeUeHus! GOJb-
HEIX ¢ JOKAJIIM30BaHHBIMU (hopMaMU OCTEOTEHHOM CapKOMEL

ITepsoii adypexTuBHON NMporpaMmoii (IpoOTOKOIIOM), BHI-
3BaBIllCH IIONIHYIO PETPECCUIo OMYXONH y 75% GONbHEIX,
6bu1 mpotokon T-7. 83% wm3 31Ol Ipynnbl GONBHBIX OC-
TAIOTCA 3MOPOBBIMH B TCUCHHEC MUHHUMAIILHOIO IEpHOKA
Habmogenus B 15 ner. Crmenyrommit nportokon — T-10 —
JaBaj CTONL ke 3(ipeKTUBHBIE pe3ynbTaThl — 80% 10-1eT-
Hell 0e3peluIUBHON BBEDKHBACMOCTH.

B 1981 r. BeICOKME mO3B! (B. I.) METOTpeKcaTa OLIIM
BBEJICHEI B IOCIEONICPAIMOHHYIO XUMHOTEPATIHIO OOJIBHBIX,
He uMeBIIMX moyiHOM perpeccun (ITP) oT mpemoneparu-
oHHOH xumuotepanuu (T-12). st GONBHBIX ¢ XOPOIIMM
a¢dexToM XMMHOTEpAIIMIO 3aKaHYMBaJIH Iocle 15 Hel, uc-
none3yst 8 KypcoB B. JI. MeToTpekcaTa M 3 xypca BCD.
VYV OGOonbHEIX ¢ TIOXUM 3(EKTOM MPOBOAMIM 6 KYpCOB
nuciiatTiHa M agpuamununHa. Iloznnee cxema BCD 6bura
3aMeHeHa Ha aJpHaMMIMH M Iucinatua (T-14), a B. I
METOTpeKCaTa HCIONIB30BAIM B MOCHCONCPALIMOHHOM Jle-
YCHHU TeX OOIBHBIX, KOTOPBIE HE WUMEIH TOCTATOUHOIO
abdexra mo onepanym.

B nportokon T-19 Bomumn B. a. udochamuma jo ole-
pamuy. O(OQEKT B. J. MCTOTPEKCATa OIEHUBAIU IIOCIE
2 KypcoB ¢ MOMOMILIO CKAHMPOBAHMS C MEUYeHHBIM 2Tl
M IIpH HEOOCTATOYHOM 3(PQPEKTe METOTPEKCAT OTMEHSIIH.
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Ve, vincristing; Mtx, methotrexate; Dox, doxorubicin; Ifo, ifosfamide; DDP, cisplatinum; DFS, disease-free survival.

makes safe high-dose methotrexate administration. How-
ever there are 10% of patients over 60 years of age
who may have subclinical renal failure, therefore moni-
toring of renal function, serum methotrexate and con-
tinuous hydration are required. It is of much importance
to study methotrexate and leucovorin pharmacokinetics
when giving high dose methotrexate and leucovorin che-
motherapy. Pharmacokinetic profile with normal methotr-
exate excretion demonstrates equimolar serum methotrexate
and S5-methyl-tetra-hydrofolic acid concentrations which
is evidence of treatment safety [9, 10, 13].

High-dose cisplatin (120 mg/m?) with hydration and
manitol-induced diuresis to prevent renal toxicity is also
commonly used in chemotherapy for the pathology [11,
12]. Dose-effect dependence was also shown for ifos-
famide, an alkylating agent known from 1968. However,
a 20-30% response was achieved only at doses 6 to
10 g/m? in treatment of metastases of osteosarcoma
[1-3, 6]. Table 1 lists cytostatics efficient in osteogenic
sarcoma.

Development of combined chemotherapy was started
even before discovery of efficiency of cisplatin and ifos-
famide. The first combination was a regimen containing
bleomycin, cyclophosphamide and dactinomycin (BCD).
Other combinations were studied later (table 2), and
the results of these studies became a basis for devel-
opment of neoadjuvant chemotherapy for osteosarcoma.

First studies in preoperative chemotherapy performed
to provide further limb preservation surgery and rea-
sonable postoperative treatment were attempted by
G.Rosen et al. in 1973. The first regimens included
high-dose methatrexate, cyclophosphamide and adriamy-




Pa3pa60TaHbee B TCUCHHC MHOI'UX JIET PCXKUMBI HCO-

aIbIOBAHTHON TepallUM Ipe/CTaBIeHb B Tadu. 3.

Ha ocHopanuu anammsa 287 OOJBHBIX, JICYCHHBIX IIO

nporokonam T-7; 10; 12; 14; 19, OCHOBHLIMHM IIPOTHOC-
TUYECKMMH (PaKTOPAMH ABTOPHI COWIN BO3pacT OONBHEIX,
3 PEKT NpeoNepaHOHHON XUMHOTEpallMi H OTCYTCTBUC
JTOKaNBHBIX PEUUANUBOB. B Bo3pacTHOM rpymme po 11 jer
10-1meTHAS BEDKUBAEMOCTE cocrasuia 89%, a B rpymie 60b-
upix craprie 30 jer — 64%. ABTOpPBI CBS3BIBAIOT 3TO C
HENOCTATOYHOM I030M METOTpeKcaTa B cTapuieil TpyIIIe.
Tak, B rpymme geTeil Bce MONYYHIIM METOTPEKCAT B JI03C
12 r/™M*%, B TO BpeMsl KaK y B3pOCIBIX /I03a CHIDKANach
10 8 /M2 m3-3a HeanaekBaTHOM (yHkiuM mouek. Iloswimenne
Xo3bl 10 12—15 1/M? aBTOPBI CYUTAIOT HEOOXOIUMBIM YC-
JOBHEM B JOCTIDKEHMM INepBoHadalbHOTro a(dexrta [14].
BaxxupiM (pakTOpOM IS [UIMTETBEHOH Oe3peliMAMBHON BEHI-
KHUBaeMoCTH sBisiercss [IP 1mpu IpeloNepalliOHHON XH-
muoTepanuy. 10-IeTHsas Oe3pelAMBHAS BLDKMBAEMOCTD
y Bceit rpymnbl cocrasuia 73%, y OOINBHBIX € TIOJIHBIM
sppextoM — 92%, upu orcyrerBun P — 61%.

Tlocnemumit mporokon T-20 paccuuTaH Ha AalnbHEHIEe

yIyulleHHe OTHAJCHHBIX pe3ylbraToB. OH  BKIIOYAeT
2 mMKIa B. [ MeToTpekcata — 12 r/m?, B. 1. udochamuia,
18 r/M%, B Teuenue 9-mHEBHOTO Kypea (2 r/mM> — 4-uacoBoi
un}y3ueii u 3aTem 2 r/M>/cyT 24-uacoBoit nHQy3uUeit 8 HEH).
MecHa gaerca B JKBHMONSIPHOI 103, U BCEM OOJIBHBIM
BBosAT GukapGonar HaTpus B gosze 200 MEJl B genp B
Bute 3—4- yacoBoil HH(QY3UH U ITepopalpHO Kayui. bie-
OMHUIMH BBOAST B mo3¢ 20 mr/mM*cyT B 2 TOCIHCOHUX OHS
seegenns upochamuna, G-CSF — B TeueHue 7 THEH BO BpeMs
neuenus udochamuiom, aokcopyouumH, 50 Mr/mcyrt, —
Ha 9-if Hegene JeueHus — B TeueHume 2 gHedr ¢ G-CSF
noce gokcopybununa. Ha 14-if Heferne BBOAAT HUCIUIATHH,
120 mMr/m2, u pokcopyburmnn, 75 mr/m> 3a 48 u. Ilpu or-
cyreteun IIP B MOCIEONEpallMOHHOM IIEPHOAE H03a Me-
TOTpeKCcaTa MOBBImaeTes g0 15 1/M%

Taxum 06pa30M, COBpPCMCHHAasI XUMUOTEpanunsa OCTCO-

TEHHOM CapKOMBI — 3TO HHTEHCHBHAsl BBLICOKOJO3HAS Te-
panus. Bee wucnonbsyemble 3(QeKTUBHBIE PEXHUMBI HEO-
a'bIOBAHTHOM XMMUOTEPAIIUU COJEPKAT BBICOKHE O3Bl
[IpenaparoB U TpeOyioT aKTUBHON MOJIEPKUBAIOLIEH Te-
pamuu ¢ TpUMEHEHHeM aHTHIOTOB, KOJIOHHMECTHMYINDY-
101UX (PAKTOPOB, pACTBOPOB, AHTUONOTHKOB, METOZOB KOH-
Tpons 3a (papMAKOKMHETUKOH, MIITEHCHMBHOTO YXO#a H
HabmarogeHus 3a OOJBHLIMH, YTO BO3MOXXHO JMIIL B yC-
JOBUSAX CHEIMATU3UPOBAHHBIX CTAlHOHAPOB.
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cin. About 30 to 75 resected bone sections were carefully
studied by morphology. The investigators failed to find
tumor cell elements in half the patients. Later complete
tumor necrosis or the presence of isolated areas re-
sembling tumor cells in one or two specimens considered
a 95% of tumor necrosis were chosen as criterion for
evaluation of disease response. At the same time no-
ticeable tumor regions are evidence of resistant
clones and require further chemotherapy. First
neoadjuvant (pre- and postoperative) chemotherapy
programs for treatment of local osteogenic sarcoma
were developed in the USA and based on previously
obtained results.

T-7 was the first efficient protocol resulting in a
75% complete response. 83% of patients from this group
are alive for 15 years and more. The next protocol,
T-10, was not less encouraging: 80% 10-year survival.

In 1981 high dose (h.d.)) methotrexate was incor-
porated in postoperative chemotherapy of patients failing
to demonstrate complete response (CR) to preoperative
chemotherapy (T-12). Responding patients finished che-
motherapy after 15 weeks having received 8 h.d. methotr-
exate cycles and 3 BCD cycles. Poor responders received
6 cycles of cisplatin and adriamycin therapy. Later the
BCD was replaced by adriamycin and cisplatin (T-14),
while h.d. methotrexate was administered in postop-
erative chemotherapy in patients with poor preoperative
response.

Protocol T-19 included preoperative administration
of h.d. ifosfamide. Response to h.d. methotrexate was
evaluated after 2 cycles by 2Tl scanning, and the therapy
was withdrawn in cases with poor response.

Table 3 summarizes neoadjuvant chemotherapy
regimens.

Basing on analysis of 287 cases receiving treatment
by protocols T-7-10-12-14-19 the authors believed pa-
tient’s age, response to previous chemotherapy and ab-
sence of local recurrence to be main prognostic factors.
Ten-year survival of patients under 11 years of age
was 89% versus 64% in patients over 30. The authors
related this phenomenon to insufficient methotrexate
dosage in the older group. All the children received
methotrexate at 12 g/m? while in the adults the dose
was reduced to 8 g/m? due to renal dysfunction. The
authors thought dose escalation to 12-15 g/m> to be
a requisite condition to achieve primary response [14].
CR to preoperative chemotherapy is an important
prognostic factor for long lasting disease-free survival.
10-year disease-free survival was 73% for the whole
group against 92% for complete responders and 61%
for non-complete responders.

The last protocol, T-20 is thought to improve fol-
low-up results. It consists of 2 cycles of h.d. methotrexate
12 g/m?, h.d. ifosfamide 18 g/m? for 9 days (2 g/m’
by a 4-hour infusion and then 2 g/m*day by a 24-hour
infusion for 8 days). Mesna is given at equimolar dosage,
all patients receive sodium bicarbonate at 200 mU daily
by a 3-4-hour infusion and potassium. Bleomycin is
administered at 20 mg/m?¥day during the last two days
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OTAIBI PA3BBUTUS AHECTE3UOJOI'UA
B XUPYPTUU 3JIOKAUYECTBEHHBIX
HOBOOBPA30BAHUI
OITIOPHO-IBUTATEJILHOT'O ATIIIAPATA

HHH raunuueckoil onkoaoeuu

PazpaGoTka HOBBIX METOJOB XMPYpPIHUECKOTO H KOM-
OMHUPOBAHHOT'O JIEUCHUS GONBHBEIX CO 3I0KAYCCTBEHHBIMH
HOBOOOPa30BaHMUAMH OIIOPHO-/IBHTATEILHOTO alNAPATa Ha-
gajgach ¢ OpraHU3alUH CHENHATM3UPOBAHHOIO OTHCIICHHS
B MHCTHTYTE 3KCHEPHMEHTANBHOM M KIMHMYECKOI OHKO-
norun (M3KO) AMH CCCP, tak Ha3pIBA6MOro OTACNICHUS
o0mell OHKOJIOTHUH.

TakTvka BBHICOKHMX aMIyTauuil KOHEYHOCTEH IIpu IIO-
PaXEHUH MX OCTCOTeHHOM capKOMOW Oblia mepecMOTpeHa
M TPEUIOKCH METOJM PErMOHAPHON XMMHOTeparuu [6, 7,
9]. Uist xaTeTepusalny apTepuil KOHEUHOCTEH MpeuMyIIe-
CTBEHHO HCIIONIB30BAIM MECTHYIO HIH IIPOBOJHUKOBYIO
anecresnto 1% pacTBOpOM HOBOKAaMHA WAM CIHHHHOMO3-
ropyrwo anecresuto 0,5% pacTBopoM coBKauHa.

IIpn meymauax perHOHApHON XMMHOTEPATIMH METOIOM
nepdy3sHu XUPYPrd BBUIONHSUIM aMIIyTALUIO KOHEYHOCTH
ITOJT MECTHOM aHecTe3Hel MM Hapko3oM. B kadecTse aHec-
TETHKA OOBITHO HUCIOIB30BaNd 3(DUp, KOTOPHIH I10OAABATH
BonbHOMY uYepe3 MacKy HapKO3HOTO anmapara.

IMorpysxenne GOIBHOTO B XHPYPrHUUECKyIo CTaIHIO IIpO-
HCXOIHUIIO Uepe3 CTaHIO BO30YKICHUSA, IBIDKECHUS NIPU KO-
TOpOH OBLIM HEXENATENBHBI IPH IATOJIOTMYECKHX IIepe-
JIOMax U JIPYTHX IIATOJIIOFMYECKHUX MPOIIECCAX KOHEYHOCTENH.
Oco6eHHO TKENO MACOUHBIE 3GUpPHBIE HAPKO3BI MPOTE-
KalnM y OOJNBHBIX C TSDKETOH CONyTCTBYIOIIEH MATOIOTHEE
KU3HCHHO BaXKHBIX OPraHOB M CHCTEM H y OGONLHBIX C
HMHTOKCHUKAIWMEN BCIEACTBUE HEKPOTHYECKHX IIPOIECCOB,
Pa3BUBIIHXCSI B PE3YJIBLTATE [IPOBOANMOM PETHOHAPHOM XH-
MHOTEpaIiH.

Pa3paGoTka HOBBIX METOIOB XHPYprHUeCKOr0 M KOM-
OHHUPOBAHHOTO JIEYEHUsT HOJBHBIX CO 3I0KAYECTBEHHBIMI
HOBOOODPA30BAHUAMH  OHOPHO-IBUTATENLHOTO  alapaTa
IMHUKTOBaNa HEOOXOAUMOCTE HCIIONB30BAHUA COBPEMEHHBIX
METOJIOB 06€360IMBAHIA — SHAOTPAXCATBHOTO HAPKO3a C
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of ifosfamide therapy, G-CSF is given for 7 days during
ifosfamide therapy, doxorubicin at 50 mg/m?day from
week 2 for 2 days with G-CSF after doxorubicin. Cis-
platin at 120 mg/m®> and doxorubicin at 75 mg/m? for
48 hours are administered in week 14. In cases failing
to demonstrate CR methotrexate doses is escalated to
15 mg/m>.

Thus, today chemotherapy for osteogenic sarcoma
is high-dose therapy. All efficient regimens of neoad-
juvant chemotherapy contain high doses of drugs and
require active supporting therapy with antidotes, colony
stimulating factors, solutions, antibiotics, monitoring of
pharmacokinetics, intense care which can be provided
only at inpatient centers.

N. F. Mistakopulo, N. P. Goloskov, V. V. Rylov

ADVANCE OF ANESTHESIOLOGY
IN LOCOMOTOR CANCER SURGERY

Research Institute of Clinical Oncology

Development of new regimens of surgical and com-
bined modality treatment for locomotor cancer in this
country was started with setting-up of a special de-
partment of general oncology at the Institute of Ex-
perimental and Clinical Oncology (IECO), USSR AMS.

The strategy involving high limb amputation in pa-
tients with osteosarcoma was revised and a new regional
chemotherapy modality was developed [6, 7, 9]. Local
or conduction anesthesia with 1% novocain or medullary
anesthesia with 0.5% sovcain were used for limb artery
catheterization.

In failure of the regional chemotherapy by perfusion
the limb was amputated under local anesthesia or nar-
cosis. The anesthesia was performed by ectherization
through the mask.

The anesthesia included a stage of agitation which
was not recommended for patients with pathological
fracture and other limb damage. The ether narcosis
was especially difficult to endure for patients with severe
concomitant pathology of vital systems and of those
with intoxication due to the necrosis as a result of
previous regional chemotherapy.

Development of new surgical and combined modality
regimens of locomotor cancer treatment urged new an-
algesia techniques, such as endotracheal narcosis involv-
ing artificial lung ventilation (ALV) with simultaneous
adequate protection of circulatory, respiratory organs,
central nervous system and metabolism.

To solve the problem of up-to-date analgesia the
[ECO administration set up an anesthesiology laboratory
which in 1960 was headed by V. P. Smolnikov, a founder
of modern Russian anesthesiology.

Most traumatic surgical procedures started to be car-
ried out under endotracheal narcosis with manual ALV.




