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HHH xnunuueckoti ouxonozuu

XoumpocapkoMa SBITAeTCs BTOPOii TI0 9acToTe BCTPEYaeMOCTHU Cpe-
JTH 3TOKAYECTBEHHBIX OITyX0Ieil KOCTel M COCTABNISIET okomno 17—22%
BCeX TIEPBHYHBIX KOCTHBIX CapKoM. YacToTa BOZHUKHOBEHMS OITYXOJIH
BapbUpyeT B PA3IAYHEX BO3pAacTHEIX rpyrmax oT 0,2 mo 0,9 ma 100 000
HaceJIeHurs ¢ peodiananueM auueHToB crapite 30 ner [3—35].

XoHIOpocapkoMa 0 KIMHUYECKOMY TEUSHIIO, PEHTITEHOMOp-
donormIeckuM TPOSBIEHUAM U MCXOLY 3a00€BaHUT BecbMa He-
onHopoxHa. OHa XapaKTepu3yeTcs Ype3BEMaliHO pasHOOGpa3HEIM
TeYeHneM — OT MeIUICHHOr0, OTHOCHTEIBHO OJIaroIpusTHOTO IO
OYCHH OBICTPOTO, arpeCCUBHOTO, C PA3BUTHEM I'eMATOIEHHEIX Me-
Tacrasos [5, 8§, 15].

B BOTIpOCax KOMOUHHUPOBAHHOTO JIeUeHISI XOHIPOCAPKOMBI KO-
CTel To HACTOSIIETO BPEMEHY HET TBEPAO YCTAHOBIEHHOTO TIPHH-
mmara. MHeHs aBTopoB pasHopeanBEl. OnHaxo Bee 6e3 mcKmoue-
HUS HCCIENOBATENM CUYMTAIOT METOIOM BHIOOpPa B JEYEHUM
PAIMKATBHOE ONepaTUBHOE BMearenscTso [1, 6, 7, 10, 17].

BEIIOMHAMUCE KaK COXpaHHEBIe, TaK U Kajledalllie oepalii, Ipu
5TOM B ITOCTIEHES BpeMs BCe Yallle IIPAMEHIIOTCA COXpAaHHbIe OIepa-
IHIH, YTO B IIEPBYIO OYEPEAb CBI3aHO C aKTUBHBIM BHEIPEHHUEM HIO-
IIPOTE3UPOBAHMST CYCTABOB M KOCTeH KoHewHocTeid [2, 6, 8, 9, 14].

Jpyrre apropsi, HaOMOAad YacTele HeonepabeNbHEe PeIIIUBE
OITYXOJH TIOCJIE COXPAHHEBIX OIEPAITil, TIPUXOIAT K BEIBOLY O HEIle-
J1eco00pa3sHOCTH TONOOHBIX BMEUIATENHCTB W BBICKA3BIBAIOTCS B
TIONB3Y GONBIIETO PATAKANKMAZMA, T. €. 32 AMIYTALMIO, SK3apTHKYIS-
ITHI0, MEXTIOAB3IOHIHO-OPIOITHOE BEIIICHEHUE M MEXIIOIATOYHO-
IPYIHYIO amIryTaumio [16].

XoHapocapKoMa SBIBIETCS PAIVOpe3UCTEHTHOM oIryXonpio. B -
TepaType CYLIECTBYET HOBOJHHO SOWHOMYIIIHOE MHEHUE B OTHOIIE-
HIM POJM JIyYEBOU Tepariy IIPH JaHHOM BUAE HOBOOODa30BaHMIM,
OHa PEKOMEHIYETCS JIFIIb B CIyJdasx HeollepabelbHBIX OIMyXOMel ¢
NAJUTHATHIBHOM UEIbIO MO0 IIPY 0TKa3e GONBHOIO OT XUPYPIMIECKO-
ro Nieyenus [6, 8, 11].

B mocnemyee BpeMs B TUTEPATYPE BCe Hallle IOIBISIOTCA CO00-
LWIEHUA O IPHMEHEHIY KOMOMHUPOBAHHOTO METOAA JICUCHYST — XU~
PYPIITIECKOIO BMEIIATEECTBA B KOMOUHAIIMK € XUMUOTEpanuei
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Chondrosarcoma is the second commonest bone malignancy
that accounts for 17% to 22% of all primary bone sarcomas. The
tumor incidence varies in different age groups from 0.2 to 0.9 per
100,000 population with preponderance of patients above 30
years of age [3-5].

Chondrosarcoma is a group of lesions varying in clinical
course, radiographic sings and disease outcome. Its course may
vary from slow, rather favorable, to rapid, aggressive with devel-
opment of hematogenous metastases [5,8,15].

There is no common opinion about efficacy of combination
modality treatment for bone chondrosarcoma so far. However,
all investigators consider radical surgery the method of choice
[1,6,7,10,17].

Both preservation and mutilating surgery is performed for
bone chondrosarcoma, with preservation procedures preponder-
ating over the last years which was due to active implementation
of limb joint and bone endoprosthesis [2,6,8,9,14].

Basing on a large frequency of inoperable recurrence some
other investigators are in favor of more radical procedures such
as amputation, exarticulation, interilioabdominal dismember-
ment and interscapulothoracic amputation [16].

Chondrosarcoma is a radioresistant tumor. The investigators
are next to unanimous about the role of radiotherapy for bone
chondrosarcoma: it is recommended only as palliation for inop-
erable tumors or if the patient refuses surgery [6,8,11].

There are increasing reports in the literature about a combina-
tion modality treatment, i.e. surgery in combination with
chemotherapy, in high-grade primary bone chondrosarcoma such
as chondrosarcoma with grade III anaplasia, mesenchymal and
dedifferentiated chondrosarcomas [18]. This paper describes a
study aimed to improve treatment results in bone chondrosarcoma.

The study was performed in 296 cases managed at the
N.N.Blokhin Memorial CRC during 1970 to 1999.

Surgery alone was carried out in 274 cases including 61.3% of
Jimb salvage and 38.7% of mutilating operations.




Clinical Investigations

TIPH JIeUeHM OOIBHBIX C IEPBUYHON XOHIPOCAPKOMOM KOCTH BEICO-
KOH cTeleHH 3MOKAYECTBEHHOCTH — XopapocapkoMoit 1T cremenu
aHATIIA3HH, ME3eHXUMAIBHOH 1 AcauddepeHLipOBaHHOH XOHAPO-
capkomoit [18]. Tlenplo HACTOSIIErO UCCHEHOBAaHA ABISIETCS Yy~
IMeHKe PE3YIBTATOB JICICHUS OONBHEIX XOHAPOCAPKOMOIL KOCTH.

B manHo# patoTe ucoms3osan Marepuan POHIT wv. H. H. Bro-
xuna PAMH c 1970 o 1999 r — 296 Habmiogenyii.

Xupyprudeckoe JeUeHIe KaK CaMOCTOSTENbHBI MeTO)| IIPUMe-
Hsulcs B 274 cilyyasx, Py 5TOM YASNbHBIA BeC COXpaHHBIX ollepa-
it coctasun 61,3%, a xanedaniux — 38,7%.

W3 coxpaHHBIX ONepalliif Xpaepast pe3eKUMsI TIPOM3BONWIACh B
37,1% cny4aeB, B OCHOBHOM IIPH BTOPAYHOM XOHAPOCAPKOME KOCTH
Ha ¢oHe KOCTHO-XPSIUEBHIX 9K30CTO30B, CEIMEHTApHAS De3eKIINT
JUHHBX TPYOIaTHIX KOCTEH ¢ 3aMerieHueM gedekta SHIOIPOTe30M
WY aIoTpaHCIUIaHTaToM — B 14,3%, pexe MEXIOTaTOYHO-TPYI-
Has peseKuys — B 6,9% HabmoneRuil.

VI3 Rayeyaniyx opepaliiii Jaie IpUMeHsUIach aMiyTars — 17,5%
CIIydaes, SK3apTUKYIISIMS IPOU3BomIIacsk B 6,9% M MeXIIOnB3IONT-
HO-6pIOLIHOe BHYIEHEe ! e — B 6,6% HaOMIOASHYIA COOTBETCTBEHHO.

Ecau coxpapmble ONEpalliid B OCHOBHOM IPUMEHSNNCH IIPU
xonuppocapxoMe I cramvu (o xraccubukamm W. Enneking [12]) —
67,6% ciy4aes, TO XKaleyanye B OCHOBHOM IIpH Xouapocapkome I1
cragyy — 60%, 4To OBIUIO CBA3aHO ¢ HAMWIKEeM OONBIIMX Pa3MepPOB
OILyXOJIEBOr0 OOPA30BAHMS M €I'0 MECTHBIM PACIPOCTPaHEHAEM.

TIpu ananuse CrEEHM PaTUKATBHOCTH XWPYPIAY9ECKOIO BMeEIla-
TeNBCTBA B 3ABMCHMOCTH OT XUPYPIMYECKOTO Kpasi PEe3eKLUH IIO
'W. Enneking [12, 13] BEISBIIEHO, YTO YALIE OTMEYATVICH YPE30ITyXOeBast
PESEKLIST ¥ YIAJIEHME OIIYXOJIH B MIPeTieNaX aHaTOMEMECKOT0 00pasosa-
Hust — 29,2 u 27,4% cootBercTBeHHO. Peske oryxons yianeHa B ipene-
JIaxX 3MOPOBEIX TKAHEH — 25,9% u 1o Kpaio onyxomu — 17,5% ciiyuaes.

Ilpu Kajmevyauryx omepalpsax OmMyXojih PafuKadbHO yoaneHa B
89,4% cnyyaes, a HepaIukaibHO — B 10,6%. [Ipu cOXpaHHBIX Olle-
paLMISIX 3TH Xe IoKasaTeNu cocTainu 59,4 u 40,6% cryyaes cooT-
BercTBeHHO (p < 0,05).

Yaire Bcero onepainys ObLNa HEPAAAKANLHON NPU OpaXeHUN
celanuiIHOM 1 JTOHHON KoctH, Kiouunel — 80, 56,3 u 75% coor-
BETCTBEHHO, UTO CBA3aHO C AHATOMO-TonorpaduyecKMuy ocobGeH-
HOCTSMY M TEXHMYESCKUMU TPYNHOCTAME IPU OIEPATUBHEIX BMeE-
maTensCTBax. IlojydeHHbIe JaHHbBIe He IIPOTUBOPEYAT Pe3yIBIaTaM
KaK OTEUECTBEHHRIX, TaK M 3apyOeKHBIX HCCACEOBATENEH.

B nonoBuse ciydaeB HaGMIONEHUS B TpyIne GONBHbIX, TIONIYIaB-
X XUPYPIHYECKOE JTeYeHie Kak CaMOCTOSTeNIBHEINA METON, OITYXOJb
onina 11 crenieny apamnasuy. Pexe Berpedanach XOHIpocapkoMa I u
II1 cremerw anamiasuy — 28,1 i 15,3% citydaeB COOTBETCTBEHHO.,

B 25,2% ciydaes otMedeHa la cTanust 3a00JeBaHUs, TIO KIIACCH-
duxaryu W. Enneking [12], B 54,7% ciyuaer — Ib cramma, 1la u [1b
CTaIMM XOHIPOCAapKOMEI BeTpedanuch pexke — 1,8 u 18,2% cmyda-
€B COOTBETCTBEHHO.

W3 274 60npHBIX XOHAPOCAPKOMOM KOCTH PEIIANE AMarHOCTH~
poBad B 33,9% cnyuaeB B cpenHeM vyepes 21,4 & 2,8 mec.

VizyyeHue 4acTOTH ITOSBACHUA PELUIUBOB B 3aBUCUMOCTH OT
17071a ¥ BO3pacTa GONBHEIX IOKA33JI0, YTO YaCTOTa PelMOVBIpOBa-~
HYS BBIE ¥ Myx4arH (38,9%), ueM vy xeumud (27,1%). HauMmeHs-
[Iasi BEPOSITHOCTS MOABIEHUSA PEIMIUBOB OTMEUEHa B BO3pacTe Jio
20 set, HauGoJbiasg — B BO3pacTHOM rpymie 51—60 et (47%).

TIpu IoKanu3amy ONYXOJIM B KOCTSX Ta3a PeIMAMBEI XOHAPOCAp-
KOMbI Habmoganuch B 48,7% ciiyuaes, MPY NOPAXEHUH KOCTeH TpyI-
ol cTeHKH — B 50%, ToTma KaK IpK JIOKAIM3aUH XOHIPOCAPKOMEL

Among the limb salvage procedures margin resection was made
in 37.1% of cases mainly in secondary bone chondrosarcoma
against the background of cartilaginous exostasis, segmental resec-
tion of long bones and replacement of the defect with endopros-
thesis or allograft in 14.3%, interscapulothoracic resection in 6.9%.

The mutilating surgery consisted of amputation (17.5%), exar-
ticulation (6.9%) and interilioabdominal dismemberment (6.6%).

Limb salvage surgery was mainly undertaken in stage I chon-
drosarcoma (by W.Enneking's classification [12]) in 67.6%, and muti-
lating operations were mostly made in stage II chondrosarcoma
(609%) because of big tumor masses and large local advance of disease.

Analysis of radicalism of the surgical interventions with
respect to resection margin according to W.Enneking [12,13]
demonstrated that transneoplastic resection and tumor removal
in the anatomic site limits were most frequent 29.2% and 27.4%,
respectively. Less frequently the tumor was removed within nor-
mal tissue limits (25.9%) or along the tumor margin (17.5%).

Mutilating surgery resulted in radical tumor removal in 89.4%
and non-radical tumor removal in 10.6% of cases. The respective
figures for limb salvage surgery were 59.4% and 40.6% (p<0.05).

The surgery was mainly non-radical in cases with affection of
ischial, pubic bones and clavicula (80%, 56.3% and 75%, respectively)
due to anatomotopographic and technical difficulties of surgery. Our
data are in agreement with reports by foreign and Russian investigators.

Half the cases receiving surgery alone had tumors with grade
IT anaplasia. Chondrosarcoma of grades 1 and I1I were encoun-
tered rarer (28.1% and 15.3%, respectively).

Stage Ia disease (by W.Enneking's classification [12]) was
found in 25.2%, stage Ib in 54.7%. Stages Ila and IIb were
detected rarer: 1.8% and 18.2%, respectively.

Recurrence of bone chondrosarcoma was diagnosed in 33.9% of
274 patients, mean time to recurrence onset being 21.4+2.8 months.

Study of the recurrence rate with respect to patients' gender
and age demonstrated more frequent recurrence in males
(38.9%) than in females (27.1%). The risk of recurrence was the
lowest at the age under 20 years and the highest in patients aged
51-60 years (47%).

Recurrence rate with respect to chondrosarcoma site was
48.7% for pelvic bones, 50% for chest wall bones, 23.8% for long
bones, the difference being statistically significant (p<0.05).

Recurrence rate for chondrosarcoma of flat bones was 47% vs 25.1%
for long bones, the difference was statistically significant (»<0.05).

After preservation surgery recurrence was detected in 47%,
mean time to recurrence onset 21.4%2.8 months, mainly after
tumor excochleation (75%), the second and the third commonest
surgical procedures followed by recurrence were marginal resection
and segmental resection of long bones with endoprosthesis or allo-
grafting (59.7% and 57.1%, respectively). Recurrence was seen less
frequently after segmental resection of small long bones (36.4%).

After mutilating surgery the recurrence rate was 12.5%, mean
time to recurrence onset being 9.15+3.05 months; the recur-
rence was detected most frequently after interscapulothoracic
amputation 31.6%, less frequently after limb amputation 2%.

Analysis of chondrosarcoma recurrence rate with respect to
surgical margin of resection (by W.Enneking's classification [12])
discovered the highest rate after transneoplastic (85%) and
marginal (39.6%) resection, and lower rates after wide (7%) and rad-
ical resection (tumor removal within anatomic site fimits) (1.3%).
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Kaurwtecxue uccredobaruis

B [UTHHHEBIX TPYOIATEIX KOCTAX — B 23,8% ciyyaeB. PasHuLA CTaTHC-
THYecKu goctoBepHa (p < 0,05). Ecau Iipy mopakeHHH ILTOCKHX KO-
creit yacToTa pelHIUBHUPOBAHUS cocTapria 47%, To IIPH Iopaxe-
HUM TpyOYareIX XKocTeit — 25,1%. PasHuMIAa CTATHCTHYESCKU
IocropepHa (p < 0,05).

ITocne COXpaHHbIX ONepalil PeIuINBE OTMEYEHE! B 47 % ciyJaen
B cpenHeM depes 21,4 + 2,8 mec, galle 1mocize 9KCKOXIealy OITyX0/Ii
— 75% ciydaeB, 3aTeM IOCIIE KpaeBoil pesekIil 1 cerMeHTapHoil pe-
SEKIUY IIHHHBIX TPYOUIATHIX KOCTeH ¢ 9HA0TIPOTE3MPOBAHKIEM FITH 3a-
MereHueM nedexra awioTpascimianTatoM — 59,7 u 57,1% ciydaes
COOTBETCTBEHHO. Pexe pelliaiBhl JUATHOCTHPOBAHEI TIOCHE CETMEH-
TapHOii Pe3eKITN MEITKUX TPYGIaTsIX Kocre#t — 36,4% ciydaes.

TTocne Kameyautux omepanMil 9acToTa peliIMBUPOBaHUS CO-
crasuna 12,5% B cpemaem yepes 9,15 & 3,05 Mec, ware ocie Mex-
JIOTIATOYHO-TPYAHOM aMItyTaIuy — 31,6%, pexe Mmocne aMIyTalul
KOHEUHOCTH — B 2% ciIy4aes.

AHaINM3 YacTOTH IIOSBIICHUS DEIMINBOB XOHAPOCAPKOMEL B
3aBHCHMOCTH OT XUPYPTHYIECKOTO Kpasi pe3ekiny (o kinaccudu-
xaumu W. Enneking [12]) BEISIBIII, 9TO Yalue OIYXOJb PEIUANBH-
pyeT ocHe ype3onyxonesoit (85%) u xpaeroi pezexuyu (39,6%),
pexe — mocie IHpokoii (7%) u paIuKaJIbHON Pe3eKIUM OIyX0~
n (ymaleHue OIYXONH B TIpemelaX aHATOMHYeCKoro obpasoBa-
wus) (1,3%).

Kak BHIHO, HA BEPOSITHOCTD TOSIBICHHS PEUHANBOB JIOKAIU3a~
IMsl OMYXOMH, BUI, OOBEM OIEPaTHBHOTO BMEIIATEIbCTBA KU CTE-
TICHb PATHKATBHOCTH XUPYPIHIECKOro JIEYeH s B COOTBETCTBIH C
xraccuburaumeir W. Enneking [12, 13] okaspBaioT cylIleCTBEHHOE
BIUAHUE, 2 NHOOPMATHBHOCTE NAHHEIX IPU3HAKOB HOCTATOTHO
BBICOKA M IMeeT TIporHocTHYecKoe 3Hauenue (p < 0,05).

AHaN3 TIPHU3HAKOB, IIOXYYSHHBIX B Xoxe MOPHOIOrIYecKoro
MCCHENOBatMsI, OKA3a, YTO Ha YacTOTy TOSBIEHMS! PeUUIBOB
THCTOJIOTIICCKIE (DOPMBI ¥ CTEIIEHb aHAIUTA3MH XOHIPOCAPKOMEL,
cragug 3a00IeBaHus U 06BEM OILYX0JIEBOrO IIpoilecca He OKa3blBa-
10T CYHIECTBEHHOTO BITUSHMUS.

MeTacTasbl IIOCIE XUPYPIUYECKOTO JISUSHMA JHAarHOCTHPOBAHEL
B 34,3% cny4yaeB B cpegHeM 4epes 23,9 + 2,75 Mmec.

AHAITH3 9aCTOTHl METACTa3HPOBAHMS XOHAPOCAPKOMBL B 3aBH-
CHMOCTH OT BO3PACTHBIX TPYIIIT BBISIBIUI, YTO YAIIE METACTAZUPYIOT
GoNpHBIE B BO3pacTHOM Tpyrme o 20 et (51,4%). B apyrix Bo3pa-
CTHBIX TPYIIIaX YACTOTA METACTA3MpOBaHUA BappupyeT or 30 no
33%. PazHuma craTHCTHYeCKM focToBepHa (p < 0,05).

M3yyeHue BepOSTHOCTH METACTA3UPOBaHUS B 3aBUCHMOCTH OT
JIOKAITM3AIV OITyXOMH, 00LeMa U BYIA ONEPATHRHOTO BMEIIATE b
CTBa M CTEIEHU DPATUKAIBEHOCTH XUPYPTUIECKOTO BMEIIATEIbCTBA
no xinaccupuxamy W, Enneking BBRIABIIO OTCYTCTBHE BIUSHUS
JaHHBIX IIPH3HAKOB C YIETOM CTAJUU OMYXOJIEBOro 3a00JIeBaAHMIS
Ha YaCTOTY METACTa3MPOBAHUS IIPU XOHIPOCApKOME KOCTH B IPYII-
11e GOJTLHEIX, MOMYYABIIHUX TOIBKO XUPYPTHIECKOE JISUCHHUE.

TIpoBeneHHbII aHaTH3 YACTOTH TOSIBICHHS METACTA30B B 3aBH-
CHMOCTH OT THCTOJIOTHIECKOH (POpMBI M CTEIICHH aHAIIa3UH XOH-
JPOCAPKOME! BHIABIJI, YTO Yame MeTacTasupyroT omyxons 11T cre-
meny aHarmasuy (85,7%), memuddepennmponantas (83,3%) u
Me3eHXMMaIbHas XoHIpocapkoma (85,7%).

Pexe onyxoib MeTACTa3UPYET IIPU XOHIpocapkoMme I cremeHn
apamnasun (2,6%). [IpoMeXyToOUHOE MONOKEHUE 3aHUMAeT XOHI-
pocapkoma Il cTelteHu aHar1a3uH, I[Ie YacToTa METACTA3UPOBAHUS
coctaBwia 32,1% cnydaes HaGiioneHus. PasHUNA CTATUCTHIECKH
JoctoBepha (p < 0,05).

34

As seen, the risk of recurrence depends upon tumor site, and
type, volume and radicalism of surgical intervention according to
W.Enneking's classification [12,13], these characteristics being
highly informative and of much prognostic value (p<0.05).

Analysis of tumor morphology demonstrated that chon-
drosarcoma histology and anaplasia, disease stage and extent
have no considerable effect on the recurrence rate.

Metastases after surgical treatment were discovered in 34.3%
of cases, mean time to metastasis onset being 23.91+2.75 months.

Analysis of metastasis rate with respect to patients' age
demonstrated that metastases of chondrosarcoma were found
most frequently in cases under 20 years of age (51.4%).
Metastasis rate in other age categories varied from 30% to 33%.
The difference was statistically significant (»<0.05).

Study of the risk of metastasis with respect to tumor site, vol-
ume, type and radicalism (by W.Enneking [12]) of surgery dis-
covered that these characteristics with disease advance taken into
account had no effect on frequency of metastases of bone chon-
drosarcoma in patients receiving surgery alone.

When analysis of the risk of metastases was performed with
respect to chondrosarcoma histology and anaplasia, it appeared
that the rate of metastasis was the highest for tumors of grade III
anaplasia (85.7%), dedifferentiated (83.3%) and mesenchymal
chondrosarcomas (85.7%).

Metastases of chondrosarcoma with anaplasia grade I were
detected much less frequently (2.6%). Chondrosarcoma of
anaplasia grade II was in the intermediate position with metasta-
sis frequency 32.1%. The differences were statistically significant.

Stage of chondrosarcoma of bone was another highly infor-
mative characteristics. Metastasizing rate in patients undergoing
surgery alone was 1.4% with mean time to metastasis onset 13
months for stage Ia, 31.3% with mean time to metastasis
29.0+4.19 months for stage Ib, 60%, 28.6+21.7 months for stage
ITa and 88%, 16.4+3.3 months for stage IIb. The differences
were statistically significant (p<0.05).

Analysis of metastasis frequency and time to metastasis onset
with respect to tumor volume demonstrated the following.
Metastases of tumors with a volume up to 400cm3 were detected
in 28.9% of cases, mean time to metastasis onset being 28.4+5.2
months. For tumors more than 400 ca3 the rate was 47.6% with
mean time to metastasis onset 10.7£2.32 months, the difference
being statistically significant (»<0.05). This analysis confirms
that frequency and mean time to metastasis of chondrosarcoma
depend upon tumor malignancy grade and disease advance.

As to prognosis of disease course for patients receiving surgery
alone characteristics indicative of metastasis of chondrosarcoma
were also highly informative for prognosis of overall survival.

Age under 20 years is a prognostically poor factor in cases with
chondrosarcoma of bone. The 3-year survival in only one age group
(41-50 years) was significantly (#<0.05) higher than in cases under
20, however the S-year survival of patients younger than 20 years
was significantly lower than in all other age categories (p<0.05).

Lethality in bone chondrosarcoma is directly proportional to
rate of tumor growth. In patients with a short history (up to
3 months) of disease the probability to survive is less than in
patients with a time from diagnosis to treatment longer than 3
months, the difference in survival becomes more distinct begin-
ning with the 5-year follow-up (p<0.03) (fig.1).




BricoxonHMOPMATHBHBIM 0KA3aJICA M APYTOM KITMHUKO-MOp(o-~
JIOPMYECKIH MIPU3HAK — CTANUs XOHIPOCapKOMBI KocTH. Tak, IIpx
xoHppocapgome la craguu B rpymine 60IBHBIX, TTOTy4aBIIUX XUPYP-
TIMECKOe eYeHUe KaK CAMOCTOSTENBHBIA METOJ, YACTOTA METACTa~-
3upopaHus coctasuna 1,4% gepes 13 mec, ipu Ib cragmm — 31,3%
B cpenpeM gepes 29,0 & 4,19 mec, npu 11a u IIb cranusax 5TH moka-
3aTesnu cocTaBuny 60%, 28,6 + 21,7 mec u 88%, 16,4 % 3,3 mec co-
OTBETCTBEHHO. PazHuIia cTaTeTIIecky ocToBepHa (p < 0,05).

AHAIM3 YaCTOTH METACTASHPOBAHVS M CPOKOB MX TIOABICHMS B
33aBHCHMOCTH OT OGBEeMa OIYXOJH BBITBUIL, YTO IIPY pasMepax OIly-
xomi 7o 400 cM® MeTacTashl OSBIUINCh pexe — 28,9% ciaydaes B
cpemueM yepes 28,4 & 5,2 Mec, B TO BpeM4 KaK B IPYIIIE GOMBHBIX ¢
GoNBIIIM 06HEMOM ofyxomu (bompime 400 cM3) yacToTa MeTacTas -
posarya cocTaBuia 47,6% Tipu cpedHuX cpokax ee nosenenus 10,7
+ 2,32 Mec. PasHuna craTUCTHYeCKH YOocTOBepHA (p < 0,05), 310 e1ie
a3 IOKA3RBAeT, YTO YACTOTA U CPEIHWE CPOKU ITOSIBIICHUSA MeTacTa-
30B XOHIPOCAPKOMEI 3aBUCAT KaK OT CTEIICHH 3/I0KaYeCTBEHHOCTH,
TAK U OT CTeNEHH PacpOCTPAHEHHOCTH OITYXOJIEBOrO IpolLiecca.

Tlpy onpeAeieHUy IIPOTHO3a KU3HU B IPyIIIe OONbHBIX, IOIY-
YaBHIMX TOJBKO XUPYPIUIECKOe JIeUeH e, B O0NBIIHMHCTBE CIy4acs
NPU3HAKM, BIMSIONINE HA BEPOATHOCTL ITOJBNEHUSA METACTa30B
XOHHPOCAPKOMBI KOCTH, OKA3AIHCh BEICOKOMH(OPMATUBHEIMHA 1
JUIs IIPOTHO3UPOBaHus 00IIeil BBUKUBAEMOCTH.

Bospact 1o 20 neT asisieTca TPOrHOCTHYECKH HeOIaronpusr-
HEIM ¢$axTOpOM ¥ GOJBHEIX XOHAPOCAPKOMOMA KOCTH, IIPUIEM €CITI
IIpY CPOKe HaOMIomeHMd JO 3 JeT BhIKMBASMOCTh JUIIb B ORHOMI
BO3pacTHO rpynrie (41—30 ner) soctosepHO BHIe (p < 0,05), yem
B rpymne go 20 JeT, To yKe K 5 rogaM HaOmoAeHUsT BEDKIBAEMOCTh
GONBHBIX B Bo3pacTe no 20 Jer HOCTOBEPHO HIXKE, YEM BO BCEX OC-
TaJIbHBIX BO3pacTHHIX rpymax (p < 0,05).

BeposATHOCTh NETabHOrO MCX0fa ¥ OONBHBIX. XOHIPOCApKOMOR
KOCTH TpAMO IPONOPLMOHANbHA TeMIaM pocra OIyXond, Tak, y
BGONBHBIX, HMEIOIIUK KOPOTKUIA aHaMHe3 (0 3 Mec), MEHBIIIe BepOAT-
HOCTb BEIXUTh, YeM Y GOJIBHBIX, Y KOTOPBIX BPEMSI, TIPOLIE/IIEE C MO-
MEHTa ODHAPYKEHMUA ONMYXOJIHU 10 €€ JIeUeHUsl, CocTaBnso Gonee 3
Mec, TIPAYEM Pa3HUIA B BEOKMBAGMOCTH CTAHOBUTCS OCOOEHHO 3a-
METHO! HayuHas ¢ 5-JieTHero cpoka HaGmonenus (p < 0,05) (puc. 1).

OneHKa B3aUMOCBA3Y (DAKTOPOB, IIOIYYSHHEIX B Xoxe Mopdo-
JIOTHYECKOTO HUCCIENOBAHUA, ¢ IPOTHO30M JKH3HY B IPYIIITE OONh-
HBIX, TOJIYYABIIMX TOJBKO XUPYPrAYecKoe JIEUeHUe, T0Ka3aIa, YTo
Hanbonee GIaropuATHEIM IMIPU3HAKOM SABIdeTcs 06beM OIyXONu
10 200 cM3. Hawnuag ¢ 3-meTHero mepuopa HabmoneHus obmas
BBIKMBAEMOCTD THX GONBHEIX JOCTOBEPHO BBILIC, YEM Y NALMEH-
TOB C OONBIINMHU OOBEMaMU OITYXOJH.

Campie BHICOKYE ITOKA3aTenu oOIIell BEDKMBAEMOCTH B TPYIIIE
GOJIBHEIX, TTONYIABIIKX TOJNBKO XUPYPrUYeCKOe IeIeHYe, B 3aBUCH-
MOCTH OT FHCTONOTMUECKOrO BapHaHTa OIYXOJHM OTMEUYeHBl IIpU
xoHapocapkoMe I cremery anarmnasud. Ilpu I crereny amaruia-
3UH ITOTYYEHBI CTATHCTAYECKY JOCTOBEpHO Ooee Huskue (p < 0,05)
ToKazareliv o0ILeH BhrKBaeMOCTH 1o cpasHenwio ¢ 1 u IT creme-

HBIO TIPAKTHISCKH Ha BCEM TIEPHOAS HaOMIogeHus (puc. 2).

TIpu onyxomsx I1 cremeHu aHATUTA3MY STOT ITOKAa3aTeNb 3aHMa-
eT IIPOMEXYTOYHOE TIONOXEHME, OJHAKO eClI HauuHas ¢ 5-NeTHe-
ro CpoKa HaOMoneHysa KpuBas o0IIei BEDKMBASMOCTH JOCTOBEPHO
(p < 0,05) Huxe, yem npu [ cTeneHy aHaIasuy, TO B TeUSHME Bee-
ro Tepuopa HabnopeHus craTacTuyecku JoctoeepHo (p < 0,05)
BBILE, YeM IIPW ME3CHXMMANbHON ¥ AeiuddepeHUnpOBaHHOM
xoHapocapkoMme (p < 0,05).
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Puc. 1. BbpKMBAeMOCTE GONbHBIX XOHAPOCAPKOMONA KOCTH
B 3aBUCUMOCTU OT NPOJOIKUTENLHOCTH aHamMmHe3a.
1 —no 3 mec,2—3,1 —6mec,3— 6,1 — 12 mec, 4— 12,1— 24
Mmec, 5 — Gonee 2 net. 3gech U Ha pyUc. 2, 3: o ocy abCUMCC — CPOK
HabsoneHus), roaby; No ocy OpaMHaT — o0Las BbKMBaeMOCTb, %.

Fig.1. Survival of patients with bone chondrosarcoma with
respect to disease duration.

1, up to 3 months; 2, 3.1 to 6 months; 3, 6.1 to 12 months; 4, 12.1
to 24 months; 5, more than 2 years.

Here and in figs.3, 4 numbers on the x axis are years of follow-up,
numbers on the y axis are percentages of survival.

Assessment of relationship between tumor morphology and
prognosis in patients receiving surgery alone demonstrated tumor
volume up to 200 cm3 to be the most favorable factor. Beginning
from the 3-year follow-up overall survival of this patient category
becomes significantly higher than in cases with greater tumors.

The highest overall survival of chondrosarcoma patients
undergoing surgery alone with respect to tumor histology was
found in tumors with anaplasia grade I. Overall survival for chon-
drosarcoma of anaplasia grade III was significantly lower
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Puc. 2. BbXMEa@MoCTb GOfIbHBIX XOHAPOCAaPKOMOiA KOCTU B
3aBUICHIMOCTH OT MMCTONOMMYECKOro BapyuaHTa Ornyxosnm.

1 — | ctapua anannasun, 2 — Il cragua, 3 — I cragusa, 4 — me-
3eHXUManbHas XoHapocapkoma, 5 — gegnddepenumpoBaHHas,
6 — CBETNIOKIIETOYHAS.

Fig.2. Survival of patients with chondrosarcoma of bone with
respect to tumor histology.

1, anaplasia grade |; 2, grade ll; 3, grade lli; 4, mesenchymal
chondrosarcoma; 5, dedifferentiated chondrosarcoma; 6, clear-
cell chondrosarcoma.
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Kaunuuecxue uccaedobanus

Hccnemopanye MOTOAOBOM BEDKMBAEMOCTH OONBHBIX XOHAPOCAp-~
KOMOM KOCTH, TIOIYYaBIIHX XHPYPIUYECKOE JIEICHHE KAK CAMOCTOSI~
TENLHBIA METOX, B 3aBUCHMOCTH OT CTaiMy OIyXONEeROTo lporecca
(XapaxTepusyIOLINIA KaK CTeTICHb 3I0KAYeCTBEHHOCTH OITYXOH, TaK 1
cTeneHb ee pacTipOCTPaHeHHOCTH) elie pa3 TIONTBEPKIaeT, ITo TIpy 1a
CTamuy 3a00JIeBaHKSA TIOKA3aTENU O0Iel BEDKUBAaeMOCTH Ha MPOTS-
SKSHHM TIEPHOa HaBMOAeHMsT CTaTHCTIIeCKH JocToBepHo (p < 0,05)
BBIINE, YeM IIpU ApYIuX cramwsix Gomesaw. Ilpu xonnpocapkome I1b
CTaNUH MPOCHEKMBACTCS CTATHCTHIECKH FocTosepHo (p < 0,05) xyn-
1IMif TIPOrHO3 B TEYSHHE BCEro Heprona HabmoneHus (puc. 3).

Taxum 06pazom, 0000IIast pe3yETATE aHAIN3a PA3IYHBIX IIPO-
THOCTHYECKUX (HaKTOPOB XOHAPOCAPKOMBIL KOCTH, MOXHO OTMETUTh,
YTO €CIH Ha BEPOSTHOCTD IOSBICHHIS PEITUANBOB OILYXOIH JIOKAIM-
3alIl4 OIIYXOJH B KOCTAX CKeNeTa, BUl, 00BEM, CTEICHD PATUKAIb-
HOCTH XHPYPri9ecKOTO BMEIIATEIbCTBA UMEIOT HaubompIIee IIpo-
THOCTUYECKOE 3HAYEHME, TO IIPH OIPEHSIICHUM BEPOSITHOCTH
IIOSIBJICHMSI METACTa30B Hanbomee 3HAYMMBIMY IIPOTHOCTHYECKUMU
TPU3HAKAMM OKA3aJlICh XAPaKTep XOHAPOCAPKOMEI (TIEpBHUYHASL,
BTOPHYHAsI), BO3pACT OGOIBHOIO, IPOXODKMTEILHOCTh aHaMHE3a,
00BEM OIYXOJIH, CTAAHS OIYXOJIEBOIO MPOLIECCa IO KIACCHMUKAITIN
W. Enneking [12, 13] u cTenieHb aHaIUTA3UM XOHAPOCAPKOMEL.

Ananuz o6uieit BERKUBAeMOCTH H0NBHBIX XOHIPOCAPKOMOH KO-
CTH B 32BUCHMOCTH OT Pa3IUYHBIX XapaKTEPU3YIOHIHNX ee IpU3Ha-
KOB TakKe TI0Ka3aJl, YTO Ha IPOJOIKUTENBHOCTE XKU3HM BIIUAIOT B
OCHOBHOM TIOSIBJICHUE METACTa30B (Tak KakK OONBHEIE B OCHOBHOM
YMUPAIOT OT METACTA30B OTYXOJIM) ¥ COOTBETCTBEHHO BCE TIPH3HA-
KU, SBIAIOMIMECS TIPOTHOCTHICCKU 3HAYUMBIMU TIPH OIPeASICHUN
BEPOSATHOCTH METACTa3APOBAHUS.

Hamu oTmenbHO pacCMOTpeHa TaksKe HeOONBINag IpyIna Ha-
GmoneHmi (22 maupeHTa), B KOTOPO¥ - IPAMEHSIIOCHh COYETaHHE
XUPYPTUIECKOTO METONA JEUSHMSI ¢ aIbIOBAaHTHON U HEOambio-
BAHTHOU XumMMoOTepanueil,

B 5710i1 MeueGHOM IPYIITIe BceM GONBHEIM IPOBSICHA HEOANBIO-
BaHTHAd MOHOXMMHOTepanust (2—3 Kypca) ¢ HCIIONb30BaHHEM aH-
TPATMKIMHOB WM NPOUBBONHEX TUIATHHEL. 16 GONBHEIM B IIOCHe-
OIEPAIIOHHOM IIepuojge IPOBOXMIOCh OT 3 mo 6 KypcoB
xumMuoTepanyy 0o cxeme CAP, 6 60JIBHHM — MOHOXUMHOTSPAIIIS
AHTPALIMKITMHAMI YUIM IIPOU3BOTHEIMI IUIATHHEL

V¥ Bcex 22 60BHPBIX BBIBICHA XOHIPOCaPKOMa BEICOKOH cTeTie-
HY 3n0KagecTBeHHOCTH (I cTamusa 3a60IeBaHiL).

TTocne npoBemeHHOTO XUPYPTMISCKOTO BMEIIATEIECTBA B COYe-
TaHUW C XUMHUOTEpanueil pelliIuBEl XOHIPOCAPKOMBI KOCTH BO3-
HUKIH B 8 (36,4%) cay4dasx B cpoku ot 1,5 Mec 1o 3 JieT mocie ofle-
paumu. Cpepfiee BpeMsi BOSHUKHOBeHUS peruanea — 12,1 & 8.6
MecC, T. €, OCHOBHOE KONHMYECTBO PEIHIUBOB Pa3BUIOCEH B TEUSHUE
nepsoro roga (87,5%).

Meracrtassl iocie JeaeHus otMeueHsl y 13 (59,1%) mamyeHTos.
OcHoBHOE WX KONHYECTBO TAaKKe NUATHOCTHPOBAHO B TEYCHUE
TIepPBOTO TOa Iocie NedeHns (84,6%). duanasoH cpoka KIUHAIE-
CKOTO BBIBICHHST METACTa30B COCTaBwiI OT 1,5 mo 26 Mec, B cpel-
HeM 7,7 + 2,9 mec.

Hzydyenne oTHAMeHHBIX PE3YIBTATOB ITOKA3aj0, YTO B 5TOH Je-
9eGHOM IPYIIITe S-IeTHAS BRXMBAEMOCTD paBHa 47,4%.

Ha ocHOBaHUM TIOMYYEHHBIX PE3YAKTATOB MOXHO 3aKJIIOUUTh,
9TO XUPYPTUYECKHI METON, SIBILIETCS OCHOBHEBIM IIPM JICYCHMM
GONBHBIX ¢ XOHIpocapkoMoil KocTu. Ipu HI3KO3TOKAYeCTBEHHBIX
ee dopmax (I, IT cTeleHb aHAIDIASKMH M CBETIOKIETOUHAS XOHAPO-
capkoMa) paTuKaibHOe XMPYPIHIeCcKoe BMEIATENbCTBO IOKa3aHO
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(v<0.05) as compared to stages I and II practically over the entire
follow-up time (fig.2).

For tumors with anaplasia grade II this parameter takes the
intermediate position, however, from 5 years forth the overall
survival curve is significantly (#<0.05) higher than for mesenchy-
mal and dedifferentiated chondrosarcomas.

Study of yearly survival of patients with bone chondrosarcoma
receiving surgery alone with respect to disease stage (characterizing
both tumor malignancy and disease advance) confirms that overall
survival rates over the whole period of follow-up were higher in a
statistically significant manner (p<0.05) in stage Ia than in all other
stages. Patients with chondrosarcoma stage IIb had a significantly
(p<0.05) poorer prognosis over the whole follow-up time (fig.3).

In summary, analysis of a variety of prognostic factors for bone
chondrosarcoma demonstrated that tumor skeletal location, type, vol-
ume and radicalism of surgery are factors of the greatest value for pre-
diction of recurrence risk, while chondrosarcoma type (primary/sec-
ondary), patient's age, duration of disease history, tumor volume,
disease advance by W.Enneking [12,13] and degree of anaplasia are
most significant prognostic factors for chondrosarcoma metastasis.

Analysis of overall survival of patients with bone chondrosarco-
ma demonstrated that metastasis development has the greatest
effect on life time (because metastases are the main cause of death),
and therefore all characteristics having prognostic significance for
the risk of metastasis are also informative for prognosis of life time.

‘We also considered a small group of patients (22) receiving surgery
in combination with adjuvant and neoadjuvant chemotherapy.

All the patients received neoadjuvant monochemotherapy (2-
3 cycles) with anthracyclines or platinum complexes. 16 patients
received postoperatively 3 to 6 cycles of chemotherapy by CAP
schedule and the remaining 6 cases had monochemotherapy
with anthracyclines or platinum complexes.

All the 22 patients had chondrosarcoma of high grade (disease
stage IT). After surgical treatment in combination with chemotherapy
8 (36.4%) patients relapsed at 1.5 months to 3 years after surgery.
Mean time to recurrence of bone chondrosarcoma was 12.148.6
months, i.e. most recurrences developed within the first vear (87.5%).
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Puc. 3. BbepkuBaemocTb GOMkHBLIX XOHAPOCAPKOMOA KOCTU
B 3aBNUCMMOCTH OT CT2AUN 3aboneBaHus.
1 —lacragua, 2 — lb ctagma, 3 — lla ctagus, 4 — llb cTagus.

Fig.3. Survival of patients with chondrosarcoma of bone with
respect to disease stage.
1, stage la; 2, stage Ib; 3, stage lla; 4, stage Iib.




Clinical Investigations

B Ka4eCTBE CaMOCTOITENEHOTO MeTona. 11pH XOHApocapKoMax BhI-
COKO¥ CTETEHH 3I0KAYECTBeHHOCTH (Me3eHxiuManbHad, Aenudde-
peHumpoBanHasg ¥ xoHapocapkoma IIl cTereHy aHamasuu) npo-
BeIeHHE aeKBaTHOIO OTIEPATHBHOTO BMEIIATENBCTRBA B COUSTAHIY
C aIBIOBAHTHOM ¥ HEOANBbIOBAHTHON XWMMOTepanueil yiyJiaeT
Tiporuos (o6rmas 5-JeTHsS BbDKMBAEMOCTh cocTaBmna 47,4%) B
CDaBHEHHH C TPYIION OONMBHEIX, ONXYYABIINX TONBKO XUPYPrude-
cKoe€ JieueHUe (001as S-JeTHSS BEBDKMBAaeMOCTh cocTaBuna 25,4%).
TakuM 06pa3oM, B TOCHEIHES BpeMs 10 MEPE HAKOIUICHYIS OIThITa
¥ HOBBIX TAHHBIX O GHOJIOTIYECKUX OCODEHHOCTSIX XOBPOCAPKOMEL M
Oaromaps BHEAPESHMIO B IPAKTUKY SHIOIPOTE3MPOBaHM CTaN0 BO3~
MOKHBEIM BBHITONMHERHE PATMKABHBIX Pe3eKIMI WIN TIONHOe YIajie-
HYe KOCTH C TIOTTHOIIEHHEIM aHATOMITIeCKIIM 3aMelleHreM e(eKTa 1
BOCCTaHOBJICHIIEM (hYHKIpM KoHeuHocTHU. [IpuMeHeHne coBpeMeH-
HBIX CXeM XHUMWOTEpalMU IIPU JIEYeHHMM BBICOKO3NIOKAYECTBEHHBIX
hopm xOHIPOCapKOMBI KOCTH TIO3BOIIAET 3HAYMTENEHO YIIYYLIATh 110~
Ka3aTelny BEDXAUBAEMOCTH STOTO CITOKHOTO KOHTUHTEHTA OOJIbHBIX.
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Metastases were found in 13 (59.1%) patients, most of them occur-
ring within the first year after treatment (84.6%). Time to clinical metas-
tasis detection ranged from 1.5 to 26 months, mean 7.7+2.9 months.

The 5-year survival in this patient category was 47.4%.

In conclusion, our findings suggest that surgery is the principal
treatment modality in chondrosarcoma of bone. Radical surgery
alone is indicated for low-grade tumors (anaplasia grade I, II and
clear-cell chondrosarcoma). In high-grade chondrosarcoma (mes-
enchymal, dedifferentiated and chondrosarcoma of anaplasia
grade III) adequate surgery in combination with adjuvant and
neoadjuvant chemotherapy improves prognosis (overall 5-year sur-
vival 47.4%) as compared to surgery alone (5-year survival 25.4%).

Over the last years, radical resection or complete removal of
the affected bone with full anatomic replacement of the defect
and restoration of limb functioning became possible in cases with
chondrosarcoma of bone as new experience and new data about
biological features of chondrosarcoma were gained as well as due
to implementation of endoprosthesis. Administration of up-to-
date chemotherapy schedules in the treatment for high-grade
chondrosarcoma improves considerably the survival.
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The advance in surgical treatment for non-small cell lung
cancer (NSCLC) is first of all due to implementation in the clin-
ical practice of systematic (with mandatory mediastinal lymph
node dissection) wide and combined operations. These proce-
dures enlarge the method capacity, allow adequate staging,
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