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PAK MOJIOYHOM XEJE3LL
MHKPOMETACTA3BI B KOCTHBII MO3T

HUH xaunu4eckoil 0HKoA0UU

Pax MOJIOYHOM XeJIe3sl — OfHO M3 CAMBIX PACIIPOCTPAHEHHEBIX
OHKOJIOTMYECKUX 3a00JIeBaHMil ¥ XeHNTiH. B cTpykType 3a6onesa-
eMOCTH 370KAYeCTBEHHEIMI HOBOOOPA30BAHUSIMH XEHCKOTO Hace-
nenus Poccny pak MotouHo# xkee3s B 2000 1. 3aHsUI IIepBOE Mec—
10. OCHOBHAS TIPHMMMHA CMEPTH OGOJNBHBIX — METacTasUpOBaHYE
HOBOOGpPa3oBaHMIA.

Coryacuo Teopuu B. Fisher [12], pax MomouHoii Xese3H aBiger-
¢ CUCTEMHBIM 3a00JIeBaHKMeM, W JaXe TIPH KIMHUIECKU PAHHUX
cramuax (T1—2NOMO) BbICOK2 BEepOSTHOCTh CKPBITOH CHCTEMHOM
IBCCEMHHAIIMY OITYXOJIEBOTO TIpoiecca. MeTtacTassl paka MOJOY-
HOM Xene3bl HaYMHAIOT Pa3sBUBATECA IIPH OYeHb MalbIX pasMepax
neppryHOi onyxonu {(MeHee 0,125 cm®) [18]. IemaroreHHas mucce-
MUHAIVA PAKOBEIX KJICTOK HACTYITAET BCKOPE IIOCTIE BACKYIAPU3a-
UMK IIEPBHYHOM OIMyXOIH, HAauOO0JIee JacTO OTMEYACTCS METACTARH -
POBaHe B KOCTHYIO CHCTEMY, 2 TAKXKE B KOCTHBIM MO3T. MexaHm3Mbl
B3aUIMOCBSI3M MEXIY METACTaTUYEeCKUM IIOpaXeHUeM KOCTHOTO
MOS3Ta ¥ KOCTHOM CHCTeMbl OKOHYATEeNBHO He onpefeneHsl. Mera-
CTa3bl PACTIPOCTPAHSIOTCS TIPEUMMYIIECTBEHHO 10 OCU CKeJIeTa, YTo
B OCHOBHOM OTPaiKaeT OCOOSHHOCTH pacIipelelieHus KpacHOTO
KOCTHOro Mo3ra. CauTaetcs, YTo KJIeTKa, IOMABIIAS B KallMIIAPH
KOCTHOTO MO3ra, MOXET JIETKO MWTPHPOBaTh B KOCTHYIO TKaHb B
CBS3M C OTCYTCTBHEM Ga3anbHOM MeMOpaHs! B STHX Kamwuiapax [2].

o cux mmop uccrenoBaTely He MPHIIUTH K €AMHOMY MHEHUIO IO
BOIIPOCY O TOM, HACKOJIBKO dakT 0OHApYKeHUST MUKPOMETACTA30B
paka MOJIOYHOM XeJea3bl B KOCTHOM MO3Tre B3aMMOCBA3aH C IIPOTHO-
30M 3a60N€eBaHMA ¥, CEAOBATENBHO, MOXET YUUTHIBATECS IIPY BbI-
Gope TaKTHKK Benerusa 6osipHoro. Uccneporanus R. Coombs 1 co-
apT. [7] IpOIEeMOHCTPUPOBATIH, 9T0 BBIIBIIEHE MUKPOMETACTA30B B
kocTrEIM Mosr npw 1, I1, ITI cranuy paxa MOJIOYHOM XeIe3kl KOppe-
JIAPYET C Pa3BUTHEM OTIANICHHBIX METACTA30B 1 CHIDKEHUEM BHLKU-
BaemocTy. R. Cote 1 coaBT. [8] OOHapyKIWIM, YTO BELABACHUE MUK~
POMETACTA30B ¢ IIOMOINBIO MOHOKJIOHANBHEIX AHTHTEH TTO3BOJIIET
TIPOTHO3UPOBATE 00JIee BEICOKYIO YaCTOTY PAHHMX PEUHIABOB Ipu [
u 11 cramguu paka Momounoii xenessl, E. Unal u coagr. [21] BeisiBu~
JIM, 9TO 3a epuo) HabmoneHug ymepiu 63,6% G0JIbHEIX ¢ MeTACTA-
3aMU 1 15% GosbHEX Ge3 MeTacTa30B B KOCTHEIH Mo3T: I1pu MHOTO-
(haxTopHOM aHamu3e, IpoBencHHOM S. Braun 1 coasr. [3], Hamraue
OIYXOJIEBBIX KJIETOK B KOCTHOM MO3Te SBJISUIOCH HE3aBHCHMBIM
TIPOTHOCTHYECKUM TIPHU3HAKOM, CHITKAIONIUM OOINYI0 BBDKHABAC-
MOCTb, B OTJIMUME OT cTaryca Her-2/neu u aHrnoresesa, KOTopble
He KOppenupoBald ¢ BebkuBaeMocThio. K. Landys u coast. [14]
TIPUBOIST pe3ynerarhl 20-neTHero HabmoneHnst: ee 17 malieHTOK
¢ MHUKPOMETACTA3aMM B KOCTHEIM MOST YMepIIM B TedeHue 6 JIeT OT
TIPOTPECCUPOBaHMS 3a00MeBanust (MeTacTask B Kocti). H3 § marm-
€HTOK, B KOCTHOM MO3I€¢ KOTOPBIX OBLIM OOHAPYXEHBI KIETKH,
TIOHO3PUTENbHEIC Ha METACTATHUECKHUE, depes 17 JieT Ilocie Havaia
UCCHASHAOBAHYS BROKIIA ONHA. B TO Xe BpeMs B HCCIEIOBAHHSX
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Breast cancer is a most common female cancer type. In 2000
breast cancer was the commonest female malignancy in Russia.
Metastases of cancer are the main cause of death.

According to B.Fisher [12] breast cancer is a systemic disease
with a high risk of latent systemic dissemination even at early
clinical stages (T1-2NOMO0). Metastases of breast cancer develop
from very small primary tumors (less than 0.125 cm?®) [18].
Hematogenic dissemination of cancer cells starts soon after vas-~
cularization of the primary, bones and bone marrow being the
most common metastasis sites. Relationship mechanisms
between bone and bone marrow metastasis are unclear. The
metastases mainly spread along the skeleton axis reflecting red
bone marrow distribution. It is thought that after penetrating into
bone marrow capillaries a cancer cell may easily migrate to bone
tissue because the capillaries have no basement membrane [2].

It is not clear so far whether the presence of bone marrow
micrometastases of breast cancer is related to disease prognosis
and may help in choice of treatment. R.Coombs et al. {7] demon-
strated that bone marrow micrometastases in stage I, I, IIT breast
cancer correlated with distant metastases and reduced survival.
R.Cote et al. [8] discovered that detection of micrometastases
using monoclonal antibodies is predictive of higher frequency of
early recurrence in stage I and II breast cancer. In a study of
E.Unal [21] death rates during the follow-up period were 63.6%
for patients with bone marrow metastases versus 15% for
metastasis-free cases. S.Braun et al. [3] conducted a multifactori-
al analysis to discover that the presence of cancer cells in bone
marrow was an independent prognostic factor reducing overall
survival unlike HER-2/neu status and angiogenesis that demon-
strated no correlation with survival, K.Landys et al. [14] reported
results of a 20-year study in which all 17 patients with bone mar-
row micrometastases died within 6 years from disease progression
(bone metastases). Only 1 of 8 patients with suspicion of bone
marrow micrometastases survived 17 years. However, A.Molino
et al. [16] found no correlation between bone marrow
micrometastasis and disease prognosis. S.Come and L.Schnipper
[6] consider the micrometastases a disease activity marker rather
than an independent prognostic factor of evident metastases.

Today the theory of "seed and soil" proposed by S.Paget in
1889 is most popular that treats penetration of a single tumor cell
into a distant site just a precondition of metastasis development.
It is clear now that a metastasis may develop under the condition
of local immunity deficiency and participation of adhesion
molecules, growth factors and the cancer cell ability to respond
to its microenvironmental signals [1]. There are few actual data
on interaction of hemopoietic tissue and tumor cells, though it is
demonstrated for hematological malignancies that bone marrow
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A. Molino u coapr. [16] e 06HapyXeHO KOPPEISILIN MEXIY HalH-
gyeM B KOCTHOM MO3Te IIAIIMEeHTOK OIyXOJEBEIX KJIeTOK ¥ IPOTHO-
30M. S. Come 1t L. Schnipper [6] cauTAaIOT, YTO MUKPOMETACTA3EI B~
JSHOTCs B GONBIeH CTENeH MApKEPOM aKTUBHOCTH IIPoNecca, 9eM
HE3aBUCUMEBIM (DaKTOPOM TIPOTHO32 Pa3BUTHS SBHBIX METACTa30B.
B Hacrosmiee BpeMs 6OTbIIE BCETO CTOPOHHUKOB HAXOAUT KOH-
TEeNIUS «CeMeHH W IIOUBKLy, BEIIBUHYTad S. Paget B 1889 1, xoto-
past Mpenlonaraet, Yro IONaJaHue B OTAAICHHEIA OpraH OJHOK
OIyXOJNEBOJ KIETKH ABIACTCS TOIBKO IIPEXIOCHUIKOM PasBUTHS
meTtacraza. OHa peanusyercs, KaKk CTAHOBUTCS IIOHATHBIM B Hallie
Bpemsi, Ha done nedexTa MECTHOTO HMMYHHOIO OTBETa IIPU YCIo-~
BUM YYACTHS MOJIEKYJ anresnu, hakKTopoB PocTa M cIIOCOOHOCTH
OILYXOJICBOM KJIETKM OTBEYATh Ha TONyJaeMble U3 CBOETO MWUKDPO-
okpyxeHus curHaisl {1]. KoHKpEeTHBIX JAHHEIX O B3aUMHBIX BJIVS-
HUAX TeMOIIOSTHYECKOM TKaHM WM OMYXOJIEBBIX KIETOK HEMHOTO,
ONMHAKO JUIS TeMAaTOJIOTHYECKON ITATOJIOTHH ITOKa3aHo, YTO CTPO-
MaTBHBIE KIIETKY KOCTHOTO MO3Ta TIPEROTBPAIAIOT aTtoTITO3 OIyXo-
JIEBBIX KIIETOK, YCWINBAIOT WX Ipoaudepalrdio, MOTYIUPYIOT nud-
(PePEHITIPOBKY, BOIIEISSI HHTEPTEHKME®LI-3 1 6, pocToBEIe DaKTOPHI
(T-KCP, IM-KC®, M-KC®). OmnyxosneBse XIeTKH B CBOIO Ode-
pelb CHHTE3UPYIOT MHTCPNEHKIH-1p 1 hakTop HeKpo3a OIyXOoiH a,
VHIYUHAPYSI CHHTE3 CTPOMANBHEIX LUTOKMHOB M TaKUM 00pasoM
3aMBIKasl eI TapakpuHHOM perymaimu [11]. Kpome Toro, usse-
CTHO O CYIECTBOBAHUY 2yTOKPHHHON CTUMYJISLIEM POCTA METACTa~
30B OITyXOJel, IIOCKONBKY HEKOTODHIE JIMHHUH MEIKOKIETOYHOTO
DaKa JIETKOrO0 ¥ Paka MOJIOYHOM XKenespl akcipeccupyior MPHK
pocToBEX (dakropor (mporoonkoreHos hst-1 u ¢-kit) [20].
OCHOBHBIM M Hau®Goliee UIHPOKO PacHpOCTPAHEHHBIM METO-
oM OOHAPYXEHMS METACTATHYICCKOTO TIOPazKeHHs KOCTHOTO MO3ra
y CONBHBIX PAKOM MONOYHOM XKeNe3H SIBIAeTCd THTONOTUYSCKHIA.
Hccmenopanie Ma3koB KOCTHOTO MO3ra Ha CBETOONTHYECKOM
YPOBHE IIO3BOJISIET OOHAPYXUTHh PAKOBBIE KJIETKY JIMIIb IIPU MX
MOCTAaTOYHO OONBIIOM KONUYeCcTBe. EXUHIYHbIE Xe MeTacTaTiyc-
CKUE€ KJIEeTKU METOJOM CBETOBOII MHKPOCKONMH OOHapyXHTh
CIIOXHO MWW HEeBO3MOXHO. IloBRIIIEHWE YYyBCTBUTEIBHOCTH
BBIABJICHIS MHKDPOMETACTA30B B KOCTHBII MO3T JOCTHTAeTCS IPHU
VICHIOIB30BAHUY CNEAVIOIINX METOMOB WUCCIEIOBAHUA: 1) UMMYy-
HOIUTOJOTHIESCKHI METOL C MCITOIF30BaAHUEM MOHOKIOHATBHBIX
aHTUTeN; 2) IoNMMepasHas LerHag peaknus; 3) IPOTOYHAS
UUTOMETpH; 4) METOR TKaHeBbIX Kyasryp [20].
MMMyHOIUTOIOTUYECKIIT METOX OCHOBAH HA BBIABICHHH B
Ma3KaX KOCTHOTO MO3Ta C ITOMOIIBI0 MOHOKJIOHAIBHBIX aHTUTEI
AHTUTEeHOB, HEXaPaKTEPHBIX AT TeMOIIO9THUECKOI TKAHU, HO 9KC-
TIPECCHUPYEMBIX KIETKaMU CONHIHBIX omyxonei. Ha xieTkax paka
MOJIOYHOM xeme3bl TouTy B 100% ciygaes sKcIpeccHpoBaHbl aH-
TUreH MeMOpaH SIUTenuaTbHEX KieTok (EMA), mroxepaTuHsl,
HaHANATeTIATLHEIN anTure (Egp34), anTuren MeMOpaH XHpPo-
BEIX TIIOGYI keHcKoro mooka (HMFQG), pexke — paKoBbIi 3M0-
pUOHANBbHBIN auTHTeH (PDA). [INng mMMyHONETeKITHH MUKPOMETa-
CTa30B pPaKa MOJIOYHOW XKENe3sl B KOCTHBIM MO3r WCIONB3YIOT
MOHOKJIOHAJIBHBIC aHTHTCIA K SIUTEIHAIBHOMY MEMOPaHHOMY
aHTUTeHY, HUTOKEPaTHHAM, TYMOPACCOLIMMPOBAHHOMY ITIIKOIIPO-
TerHy 12 (TAT-12) onyxonerwix xnerok [10]. B. Reichman u M.
Osborne [18] moxas3anm, 4TO IMTOKEPATUHEI IBAAIOTCS 60TIee TyB-
CTBUTENLHBIM MapKepoOM paka MOJOYHOH Xelesbi, deM EMA.
Mownokimoraneasie apTuTena KIL-1 pacmosHAIOT IUTOKEPaTUHEI
CK2, CK6, CK8, CK10, CK11, CK18, CK19 u B MeHBLICH CTeTIC-
uu CK5 n CK14/15. KL-1 pearupyioT co BCeMH SIMTEIHATBHEIMU
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stromal cells prevent apoptosis, enhance proliferation and mod-
ulate differentiation of tumor cells by secreting interleukins
3 and 6 and growth factors (G-CSE GM-CSE M-CSF).
In turn, tumor cells synthesize interleukin 1p and tumor necro-
sis factor by inducing stromal cytokine synthesis thus closing the
paracrine regulation chain [11]. Besides, there is autocrine stim-
ulation of tumor metastasis growth because some lines of small-
cell lung cancer and breast cancer express mRNA of growth fac-
tors (protooncogenes hst-1 and c-kit) [20].

Cytology is the main and most common method of detection of
bone marrow metastases. Light microscopy of bone marrow smears
can discover only rather large amounts of cancer cells. Solitary
metastatic cells can hardly or cannot be detected by light
microscopy. The following methods may increase the detection sen-
sitivity: (1) immunocytology using monoclonal antibodies; (2) poly-
merase chain reaction; (3) flow cytometry; (4) tissue culture [20].

Immunocytology uses monoclonal antibodies to detect in
bone marrow smears antigens that are uncommon for
hemopoietic tissue but are expressed by tumor cells. About
100% of breast cancer cells express epithelial membrane
antigen (EMA), cytokeratins, panepithelial antigen (Egp34),
human milk fat globule antigen (HMFG) and less frequently
carcinoembryonic antigen (CEA) Immuno-detection of bone
marrow micrometastases of breast cancer uses monoclonal
antibodies to EMA, cytokeratins, tumor-associated
glycoprotein 12 (TAG-12) [10]. B.Reichman and M.Osborne
[18] demonstrated cytokeratins to be a more sensitive marker of
breast cancer than EMA. Monoclonal antibodies KI-1
recognize cytokeratings CK2, CK6, CK8, CK10, CK11, CK18,
CK19 and to a lower degree CKS and CK14/15. The XL-1
reacts to all epithelial cells and suprabasement keratinocytes in
keratinizing and non-keratinizing cover epithelium and
glandular epithelium. It does not react to cells of epidermal
basement layer. Cytokeratins 7 and 8 are found in secreting
epithelial cells and are not expressed on stratified squamous
epithelial cells [17]. Monoclonal antibodies to these
cytokeratins (CAM 5.2) immunostain most tissues of epithelial
origin including hepatic epithelium, renal tubular epithelium
as well as hepatocellular carcinoma cells though fail to react to
squamous-cell carcinoma cells [15].

The method involving monoclonal antibodies to the above-
mentioned antigens can detect 1 or 2 cancer cells per million
normal bone marrow cells.

Polymerase chain reaction is used to detect a certain matrix
RNA in a tissue specimen. This method is detection of mRNA of
tumor antigens (cytokeratins, carcinoembryonic antigen),
expressed on metastatic cells or mRNA of genes with tumor-
specific mutations, such as ERB B2, p53 and k-ras.
A.Schoenfeld et al. [19] demonstrated reverse polymerase chain
reaction of cytokeratin-19 gene to be more sensitive than
immunohistochemical analysis. However, this method has the
disadvantage of analyzing genetic information rather that live
cells, When studying bone marrow previously exposed to
chemotherapy the investigator cannot be sure that the detected
RNA belongs to a live rather than dead cancer cell.

Flow cytometry and tissue culture techniques are not fre-
quently used to detect bone marrow micrometastases of breast
cancer. Flow cytometry can detect a single tumor cell among
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KJIETKAMH 1 KEPATHHOIWTAMH CyTpaba3ajbHOTO CIOS B OpPOTOBE-
BAIOIIEM Y HEOPOTOBEBAIONTEM ITOKPOBHOM SIUTENHY U C KETE3H-
CTEIM snurenvieM. OHU He peaTupyIoT Ha KIETKY STIMAEPMATIBHOTO
GazansHoro cnost. IIutokepaTHHBI-7 M § IPHCYTCTBYIOT BO BCeX
SMUTETHATGHEIX CEKPETHPYIOLINX KJIeTKaX M OTCYTCTBYIOT B KIET-
KaX MHOTOCTIOWHOTO IIOCKOTo anureid [17]. MoHoKIOHANBHBE
aHTHTeNa K 5TUM TTuToKepaTiHaM (CAM 5.2) oKpammBaioT 60Tk~
WIYIO 9acTh TKAHEH STMTEHANLHOIO IPOHCXOXICHHUS, BKIIIOYAd
TICYEHOYHBIH DTUTEINH, STIVTEIHNH ITOYCUHBIX KaHANbIIER, a4 TAKKe
KIIETKH reIaTOUEIUTIONAPHOrO paka, OZHAKO HE BCTYIAIOT B Peak-
HIO ¢ KIIETKAMH TUIOCKOKIETOUHEX KapiaoM [15].

Ycrioms3yst METOMUKY, OCHOBAHHYIO Ha TIPUMEHEHUY MOHOKIIO~
HANBHLIX aHTUTEN K YKa3aHHBIM aHTUTEHAM, BO3MOXKHO BBIABICHIE
1—2 xeTox paxa B 1 MIIH HOPMAaNBHBIX KJIETOK KOCTHOTO MO3T4.

TlonumMepasHas LenHas peakitis TIpefHasHadeHa It o0Hapy-
XeHMs B o0paslle TKaHU 3ananHoi Marpuunoit PHK. Hannasa me-
TomuKa 3aknmiodgaercsa B mouwcke MPHK OIyxonmeBEIX aHTUTEHOB
(uurokepaTuHbI, PDA), SKCIpecCHpyeMBIX METACTaTUYeCKUMU
xnerkamy, wiu noucke MPHK reHoB, MyTauyiil KOTOPEIX CHELM-
YYHEB IS OITYXOJIeBRIX KIIETOK, HampuMep reHoB ERB B2, p53 u
k-ras. A. Schoenfeld u coast. [19] noxasanu, yTo oOparHas MOIH-
MepasHas UeTTHAS. peaKilis TeHa [UToKepaThHa- 19 sensgercs 6ornee
YYBCTBUTENBLHON METONMKON i BBIIBACHUA MUKPOMETACTA30B
paxa MOJIOYHOM XeJle3k, YeM UMMYHOTUCTOXVMHIECKOe KCCIeNo-
pappe. OOHAKO HENOCTATKOM HAHHOIO METOIa SIBJIACTCS OLleHKa
TeHeTHYeCKOH HHGOpMalii, a He HaNNYNA TeX WM UHBIX XXHBBIX
KJIETOK. B CBSI3M ¢ 9TUM IIPH MCCAESHOBAHMYI KOCTHOTO MO3ra, IT0-
JIYEHHOTrO ITOCHe TIPOBEACHMS Kypca XUMUOTEPAIINY, Heb35 ObITh
YBEepEeHHBIM, 9T0 0OHapyxenHas PHK momyyeHa us xuBoit, a He u3
TIOTHONIEH OIYXONEeBOH KIIETKU.

MeToz IpOTOYHOI LIUTOMETPHI U METO, TKAHEBBIX KYAETYD LIS
BBISIBIIEHIS MUKPOMETACTA30B PaKa MOJIOYHOH XeJie3hl B KOCTHOM
MO3re TIPUMEHAIOTC peke. MeTOn TIPOTOYHON LIMTOMETPHY 1103~
BONsEeT OOHAPYKUTH OTHY OIyXoJeByro KieTKy cpeau 10—100 Tric.
muenokapuonuTos. K (pakropaM, orpaHYUBAIONIAM HCIIONB30Ba~
HUE KYNBTYPATBEHOIO METORA, OTHOCATCS ero TEXHMUecKas CIIOX-
HOCTh 1 BBICOKAsI CTOMMOCTS [4].

YacToTa BLISIBICHMS 3IOKAUECTBCHHBIX KIETOK B KOCTHOM MO3-
Te GOBHBIX PAKOM MOJIOYHOM KeJe3Hl, II0 TaHHHIM Pa3HEIX aBTO-
POB, BapbUpyeT. IIPOLEHT MUKPOMETACTA30B, BEIABIIEMbIX UMMY~
HOLUTOIOTHYECKH, BOo3pactaeT npu IV ximHudeckol craguu. [lo
napaeiM E. Unal 1 coapr. [21], BHsIBICHME TIOPaXeHI KOCTHOTO
MO3Ta Tpy uccienopapuy acmupara cocraswio mpu 11, III u IV
cragum cootBercreHHO 29,1, 28 m 40%. B uccnemosanusx B.
Gerber u coaBT. [13] exuHUYHBIE OIIyXOJIEBEIe KIETKA ObUIH OOHa~
DPYXKEHBl B KOCTHOM MO3Te 26% GOJIbHEIX PaKOM MOJIOYHOM KeJIe3El
pT1—2NOMO. B pa6orax B. Reichman m M. Osborne [18] Muxpo-
METAcTa3kl B KOCTHEIM MO3T 0OHAPYKUBAIUCE ¥ 38% MAIEeHTOK C
IV cramueii paka MOJIOYHOM Xee3kl Ip¥ HATMYUY MeTacTa30B B
KocTH, v 20% GOJIBHEIX ¢ HEKOCTHBIMU OTIAJIEHHBIMU METACTA3aMU
n 'y 10% GonbHBIX ¢ NMEPBAYHO OMepabeNbHbIM PAKOM MOJIOUHOM
xenessl. S. Come u L. Schnipper [6] BHBUIN MUKPOMETACTA3H B
KOCTHBI MO3r' y 30—60% GONBHEIX METACTATUYECKIM PAKOM MO-
JIOYHOM XeJe3Hh.

Ipu obrryHO 1MTONOTHYecKOM TexHauke D, Dearnaley u co-
aBT. [9] ymanoch BEIABWTH METACTa3skl B KOCTHBEIA Mo3r v 4,2%
BONLHBIX PAKOM MOJIOWHOH Xene3bl. ITpH HcclefOBaHUK aCIIupa-
T4 KOCTHOTO MO3Ta ¢ IIOMOIIBI0 UMMYHOLITOJIOTHYECKOTO METOA

10,000 to 100,000 myelokaryocytes. Limitations of the method
include technical difficulty and high cost [4].

Rates of malignant cells in bone marrow from breast cancer
patients vary in reports of different authors. Percentage of the
micrometastases found by immunocytology increases in stage IV.
E.Unal et al. [21] reported of 29.1%, 28% and 40% positive bone
marrow aspirates from patients with stages II, Il and IV.
B.Gerber et al [13] discovered solitary tumor cells in 26% of bone
marrow specimens from breast cancer patients with pT1-2N0OMO.
B.Reichman and M.Osborne [18] found bone marrow
micrometastases in 38% of patients with stage IV breast cancer
and bone metastases, in 20% of patients with distant metastases
and in 10% patients with primary operable breast cancer. S.Come
and L.Schnipper [6] discovered bone marrow micrometastases in
30-60% of patients with metastatic breast cancer.

D.Dearnaley et al. [9] used common cytology to discover
bone marrow metastases in 4.2% of breast cancer patients. While,
immunocytology with antibodies to EMA detected bone marrow
micrometastases in about 50% of the cases.

Immunological detection of bone marrow micrometastases
increases (up to 83%) in cases with poor prognosis factors (region-
al lymph node involvement, estrogen receptor negative tumors,
large lump in the breast). Patients with bone marrow micrometas-
tases present with higher levels of urokinase plasminogen activator,
higher degree of tumor invasion of blood vessels and lymph nodes,
poor tumor cell differentiation, high proliferation rate [13].

The purpose of this study was to assess degree of hematogenic
dissemination of breast cancer on the basis of bone marrow
metastasis as detected by high-sensitivity immunocytology using
specific monoclonal antibodies to cytokeratins CAM 5.2
(Becton Dickinson, USA) and KL-1 (Immunotech, France).

Immunocytology to detect bone marrow micrometastases was
performed in 52 patients with breast cancer managed at the Breast
Cancer Surgery Department, N.N.Blokhin CRC. The patients’
age ranged from 28 to 72 years, median 50 years. The following
distribution by disease stage was established by histology: stage 1
was found in 5/9.62%, stage Ua in 12/23.1% (9 cases with
T2NOMO and 3 cases with TINIMO), stage IIb in 10/19.2%,
stage I11a in 2/3.85%, stage I1Ib in 15/28.85% and stage IV in
8/15.38% of patients. The patients underwent standard clinical
examination including mammography, chest x-ray, liver and
small pelvis ultrasound, bone scintigraphy and bone marrow
morphology study. Specimens were taken by sternal puncture.
Two patients underwent both iliac and sternal punctures. Study of
bone marrow was made by standard cytology and immunocytol-
ogy using monoclonal antibodies. Tumor cell count was made
using centrifuges. Positive reactivity was defined as the presence
of one metastatic cell per million myelokaryocytes.

Standard cytology discovered bone marrow micrometastases
in 2 (3.85%) of the 52 women. In one of them clinical stage IV
was established before the detection of bone marrow metastases
(T4N2M1, axillary Iymph node conglomeration, epigastric,
paraaortal lymph node involvement and liver metastases). In the
other case the disease was staged T2NOMO (IIa) to be reassessed
after the cytological detection of bone marrow metastases as
stage IV. Bone marrow involvement was verified by
immunocytology in both cases. In another patient the cytology
discovered solitary destroyed cells suspicious of cancer.
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¢ ¥cronb3oBaHueM aHTuTel K EMA MuKpoMeTacTaspl B KOCTHBIA
MO3r 6BUIM BBIIBJIEHBI TIpuMepHo B 50% ciydaes.

YactoTa MMMYHOJOTMYECKOTO OOHAPYKEHVSI METACTa30B B KO-
CTHBIA MO3r pe3ko BospacTaeT (no 83%) v malMeHToK ¢ Hebnaro-
NpUgTHEIME GaKTOPaMyl IIpOrHO3a (MeTacTassl B pPEeTHMOHApPHEIE
v OY3ABI, OTCYTCTBUE PeleTOPOB SCTPOTSHOB, SOMBIIAE PasMe-
PHI OTIYXOJIEBOTO Y3J1a B MOJIOTHOM Xete3e). Y GOMBHEIX ¢ MUKpOMe-
TaCTA3aMU B KOCTHBI MO3T OTIPeAeITioTcsa 00Nee BEICOKME YPOBHU
AKTHBATOPA ITa3MIHOTeHa YPOKHHA3HOrO THIIa, 6oJee BEICOKAs! MH-
BA3Us OIYXOJIH B KPOBEHOCHETE COCYIBL ¥ UM GbOY3/IEL, HU3Kas 1ud-
(pepeHINIPOBKA OILYXOIH, BBICOKMI HHAeKC Ipomrdepanuy [13].

Iembro Hanel paboTh SBIIOCH YCTAHOBIEHIE CTEIIEHN TeMa-
TOTEHHOMN OUCCEMIHAIIMY PAKA MOJIOYHON XeJie3bl Ha OCHOBaHUHI
OGHApYXESHMS METACTATMYECKOTO TIOPAXXeHUSI KOCTHOTO MO3Ta BEI-
COKOYYBCTBUTEIBHBIME HMMYHOIIATOJOTIYECKMMI METOTAMM C
npuMeHeHeM CeMIGNYIECKUX MOHOKITOHATTBHBIX aHTHTEIL K -
tokeparudaM CAM 5.2 («Becton Dickinson», CIIA) m KL-1
(«Immunotech», ®paHims).

VIMMYHOIMTONOIMYECKOE MCCIIeNOBaHYEe Ha HAIMINES METacTa~
THYECKHX KIETOK B KOCTHOM MO3Y€ IIPOBEIEHO 52 GONBHBIM pakKoM
MONOYHOU XEeNe3Rt, HAXOMUBINUMCS Ha JICYCHUN B XUPYPrUIecKoM
OTHENEeH M OITyXoneit MooursX xefae3 POHIT um. H. H. Biooxuaa
PAMH. Bospacr Gonbupix o1 28 10 72 iet, mexuana — S0 xet o
peayNETaTaM THCTOJOIMYeCKOI0 WCCHEIOBaHUsA DaclipeieieHue
GONBHBIX 10 CTAIUAM OBUIO CleayionmM: ¥ 5 (9,62%) manuedTox
6511a I cTamys paka MONO4HOM Xenessl, 1la cramms — y 12 (23,1%)
6onpHBIX (T2NOMO — y 9 u TIN1IMO — v 3 6onbHbIx), 1Ib cTamma —
v 10 (19,2%) Gonbuwrx, 11la cramua — y 2 (3,85%), 1lIb cramua —
v 15(28,85%) v IV cranug — y 8 (15,38%) GonpHEX. BonbHEIM 1Ipo-
BOAMUIOCH CTAHZAPTHOS KIMHUYECKOe OOCHEeNOBaHNe, BKIIOYAIO-
mee Mammorpadiio, peHTreHorpaduio opraHoB IPYIHOM IJIETKH,
V3 meyeHy 1 oprasoB MajloTo Tas3a, CITMHTUTPahHIO KOCTeH CKe-
JIeTa, a Takxe MOpGOIOTHISCKOe ¥CCaeI0BaHne KOCTHOrO MOo3Ta.
Matepuan i UCCIeAOBAHIS IIONYIaIY [IPU CTEPHANLHON IyHK-~
mun. J{ByM DaudeHTKaM ObUTa BEIICIHCHA ITYHKIMS TTOB3IOIIHON
KOCTH ¥ CTepHaNbHAS YHKIA (OqHOBpeMeHHO). H3ydeHue KocT-
HOT'O MO3Ta IPOBOJMIOCEH KAK CTAHAAPTHBRIM HHUTONOTIYECKIM, TaK
¥ UMMYHOIITOJIOTHYECKIM METONOM C IIPUMEHEHHEM MOHOKIO-
HANBHEX anTuTel. OUSHKY COTEPXARUI ONyXONEBEIX KIETOK IPo-
BOMMIM Ha UHTONEHTPHPYRKHBIX Iiperiaparax. IlomoxurensHOMR
CUUTANM PeakIyIo TIpU Hajuuuu 1 MeTacTaTigecKod KISTKN Ha
1 MITH MHEJIOKAPUOIATOB.

TIpy CTaHNAPTHOM LIMTOJIOTHIECKOM MCCISHOBAHUN METacTA3EI
B KOCTHBIH MO3T GBUIM BEIABICHH Y 2 (3,85%) u3 52 GopHEIX, Y Of-
HoM 13 Hux IV KiuHmaecKasa cTauys ObUIA YCTAHOBIEHA O O0HA-
DYXEHMA MEeTACTAaTHIeCKUX KIETOK B KocTHOM Mosre (TAN2ZMI,
KOHTTToMepar JITMGOY3IOB B ITOAMBILIEYHON 00JIACTH, METACTA3BL
B JUMQOY3NIBl SIUTacTpanbHON 06IacTH, IapaaopTaTbHBIE M-
doy3nsl, IIedeHb). B ApyroM ciiyuae UCXOmHAT CTagus 3a00IeBaHN
6BuTa pacrieneHa Kaxk T2ZNOMO (I1a), mocie HToI0INIeCKOoro 00~
HapyXeHHsI METACTA30B B KOCTHBIH MO3T cTanus u3MeneHa Ha [V. Y
00eX BOBHBIX METACTA3bI B KOCTHBIH MO3T ITO/ITBEPKICHEl HMMY-
HOLIPTONOTHYECKUM MeTomoM. Emie v omHON mauMeHTKH IIpU
TIMTONOTHYSCKOM HMCCHEHOBAaHMM KOCTHOIO MO3Ta OOHAPYXSHE!
eIUHIIHBIE Pa3pyHICHHBIE KJIETKU, TTO03PATENHHbIE Ha OIyXOJe-
pele. IIpH MMMYHOLUTOJOTHYECKOM HCCHENOBAaHUM INaHHOIO
IIYHKTaTa OOHAPYXEHBI MHUKPOMETacTaskl {12 OMyXONeBhIX KIETOK
B | MJTH MUETOKapUOIUTOB).
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Immunocytology of specimens from this patient discovered
micrometastases (12 tumor cells per million myelokaryocytes).

Immunocytology using monoclonal antibodies CAM 5.2 and
KL-1 discovered bone marrow micrometastases in 28 (53.85%)
of the 52 patients. The table presents frequency of bone marrow
metastases with respect to disease stage.

Our data demonstrate the possibility to detect metastatic cells in
bone matrow at different cancer stages. Percentage of metastasis-
positive specimens increases with disease stage (from 40% to 62.5%
for stages I to IV). The percentage was the highest in stage IV breast
cancer (62.5%) and the lowest in stage I11a which was probably due
to very few patients in the study group. It is important that the num-~
ber of tumor cells detectable by immunocytology was very low:
from 1 to 12 per million myelokaryocytes. Only 2 of 52 women had
more than 20 cells and another patient had 45 cells per million
normal bone marrow cells. Two of these cases (20 and 45 cells
detected) had stage IV breast cancer (T2N1M1 and TIN2M1) with
supraclavicular lymph node involvement. Both women were young
(28 and 39 years). The third patient (20 cells) had estrogen recep-
tor-negative breast cancer, stage ITIb (T4N1MJ0) and presented
with radioactivity accumulation as found bone scan which was not
confirmed by x-ray. It seems that the higher sensitivity of this tech-
nique as compared with cytology was due to the possibility to detect
solitary tumor cells in bone marrow: 28 (53.85%) of 52 versus 2
(3.85%) of 52 patients. Immunocytology therefore allows a more
accurate assessment of hematogenic dissemination of breast cancer
to bone marrow that standard cytology.

Assuming detection, of a single tumor cell to be diagnostically
insignificant some investigators attempted to establish a cut-off
for bone marrow tumor burden to be significantly related to
increased recurrence. It was demonstrated that breast cancer
recurrence was increasing with detection of 10 or 15 isolated
tumor cells in bone marrow [5]. We could not assess overall and
disease-free survival due to the very short follow-up. However, 2
patients with bone marrow micrometastases (20 and 45 cells)
developed bone metastases rather soon.

There were no significant differences in immunocytological
findings between sternal and iliac puncture specimens.

Myelogram analysis of the two patients with bone marrow
metastases that were confirmed by cytology and immunocytology
discovered bone marrow hypoplasia. Bone marrow megakaryocyte
counts were decreased in both cases. One of the women had gran-
uloblast and erythroblast counts within normal limits though
oxyphilic forms were predominant among erythroblasts. The oth-
er patient had solitary erythroblasts and sharply increased leuko-
erythroblast ratio. Bone marrow of micrometastasis-positive
patients demonstrated deficiency of cell elements. Most common
types were lack of erythroblasts with predominance of oxyphilic
forms, increased band neutrophil counts, changes in leuko-
erythroblast ratio. There were small clusters of plasmatic cells.
These findings confirmed that bone marrow metastases were
accompanied with a broad range of hematological manifestations.
Neoplastic displacement of hemopoietic cells from bone marrow
leads to hypoplasia or even aplasia symptoms (with a fall in
platelet, leukocyte, erythrocyte counts and hemoglobin). Anemia
is a common event. S.Come and L.Schnipper [6] report of
leukopenia and thrombopenia rates of 12-25% in patients with
bone marrow metastases.
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MuxpomeTacTassl B KOCTHbIE MO3L ObLIHM BBIABJICHBI ¥ 28
(53,85%) u3 52 GONBHBIX ¢ HOMOIIBIO UMMYHOLMTONIOTMYECKOTO Me~
TONa ¢ IPIMEHEHMEM MOHOKIIOHANBHEIX auTnTeNl CAM 5.2 m KL-1.

Yacrora 06HAPYXEHISI METACTA30B B KOCTHOM MO3['¢ B 3aBUCH-
MOCTH OT CTAIMM Paka MOJIOYHOM JKeJle3bl IIPeACTaBiIeHa B TaOMuLe.

IIpepcrapieHdble NaHHBIE CBUOETENBCTBYIOT O BO3MOXKHOCTH
OOHApYKEHYA METACTATHIECKIX KJIETOK B KOCTHOM MO3re G0NBHBIX
PaKOM MOJIOYHOM XeNe3bl Ha PajINYHBIX CTaIIIX 3a00oTeBaHMA.
IlpoueHT BHMBICHNA MeTacTa30B Bospacraer ot I x IV cramuu (ot
40 mo 62,5%). HauGonpnmit IporieHT MIKPOMETACTa30B OTMEYEH
tipu IV crapguu paxa Monovsol xenessl (62,5%). HamveHsmmmt —
mpu 11la cTagyuu, 910, NO-BUIMMOMY, OOBACHACTCA MaJjIbIM YICTIOM
GONBHLIX B JAHHOM TPYyIIIe. BaXHbiM SBISIETCSA TO, 9TO KOJIMIECTBO
OIYXOJIEBBIX KJIETOK, ONPENeNIeMBbIX UMMYHOITUTONIOTYECKH AB-
JsUIoch odeHb HUM3KUM: oT 1 Jjo 12 Ha 1 MIIH MMEJIOKapHOLINTOB.
JInms v 2 w3 28 GONBHAIX MMMYHOIUTOIOTMIECKHE OBUIO BEIIBIEHO
20 KJIEeTOK ¥ ¥ OmHOM 60IbHOM — 45 KIeTOK B 1 MITH HOpMAJIbHBIX
KIETOK KOCTHOTO MO3Tra. ¥ JBYX TaKUX HalneHToK (20 u 45 xineTok)
6buta yeranopneHa 1V cramua paka MoiloyHoi xenessl (T2N1M1 u
TIN2M1), uMeIuch METacTa3bl B HAIKITIOUMYHBIE JTAMOOY3IIEL
O6e GombHBe ObLIM MOJIOHOTO Bo3spacrta (28 u 39 xer). VY Tperseii
naimeHTKY (20 KimeTok) 6uina auarHoctupopana I1Ib cramus paka
MosouHok xenessl (T4NIMO), omyxons Obula peLerTopoTpyLa-
TEJIBHOH TI0 perenTopaM 3CTPOreHOB, IO JaHHBIM CKaHMpPOBAHMA
KocTelt ckeslera mMmenoch HakorueHre POII s pedpe, He TOOTBEPXK-
JeHHoe peHTreHonorudecky. 11o-BumIMoMy, BO3MOXKHOCTb BBISB-
JIEHHs eJMHIYHEIX OIIYXOJIEBBIX KJIETOK B KOCTHOM MO3re SBISETCS
TTIABHOM IIPUYHHOM GOMIBIIEI YyBCTBUTENHHOCTH JAHHOIO METOA B
CpaBHEHHHM C NUTOJIOTHIeCK M MccaenopanueM: 28 (53,85%) 60isb-
e 13 52 12 (3,85%) u3 52. CneqopaTtenpH0, IMMYHOLUTONOTHYG-
CKUIA METOJ TI03BOJIeT 60JIee TOYHO CYAUTh O CTEHEHY FeMaTOreH-
HOM IuCCeMUHAlMK PaKa MOJIOYHOM Kejle3bl B KOCTHRIN MO3E, YeM
CTAHIAPTHOE LIUTOIOTUYECKOE UCCIICHOBaHNE.

Tlonaras, yro oGHapy:XeHUEe OJHOU U30MIPOBAHHOMN OITyXOJe-
BOH KJIETKH MOXeT OBITh HMArHOCTHYECKH HE3HAYMMBIM, PSI
rccaenoBaTeNeil OMEITANCA KOMUISCTBEHHO OIPEIeNIUTh «<KPUTH-
YeCKYI0» OIIYXOJIEBYIO HArpy3ky KOCTHOTO MO3Tra, IpeBBHIIEHYE
KOTOPO# TOCTOBEPHO ObUIO OBl CBSI3aHO C POCTOM YaCTOTHI peliy-
JuBa 3a00JIeBaHKA. BBUTO TI0Ka3aHO, YTO KOJUYECTBO PELIUANBOB
PaKa MOJIOUYHOM XeNe3bl Pe3Ko BO3pactaeT NpU OOHApYXEHMH B
kocTHOM Mo3re 10 wim 15 u30onupOBaHHEBIX OIYXOJNEBBIX KIIETOK
[5]. B HaleM viccaeNOBaHUH He GbLTA NIPOCHeXeHa o0 1 6e3pe-
IHAWBHAST BEDKHBAEMOCTD B CBI3M C HEOOMBILNM CPOKOM OT Hada-
Ja wcenenopanus. Onuako, v 2 NalldeHTOK ¢ MUKPOMETACTa3aMy B
xocTHbIM Mo3r (12 1 20 KIeToK) 3a ZOBOJIBHO KOPOTKUMA CPOX TIO-
SABHIIMCH METACTA3E! B KOCTH.

CpaBHeHve PE3YNETATOB MMMYHOLIUTOIIOIMYECKOTO UCCIIeAOBAHKS
KOCTHOTO MO3r4, MOJYYEHHOTO TIpH CTEPHAEHOH TYHKIMY U ITyHK-
1M ITOAB30IITHOM KOCTH, HE BbISIBIIO CYINCCTBCHHBIX Pas/I L.

Adanus MuerorpamMM IBYX OOJBHBEIX C METACTA3aMU B KOCTHBLI
MO3T, IIOZTBEPXKACHHEIMI LIUTONOTUYSCKUM U MMMYHOLIUTOJNIOTH~
YECKAM METONAMU, BRISTBIUL FHITOIUTA3KIO KOCTHOTO Mo3ra. Konmude-
CTBO MEraxapHOLMTOB B KOCTHOM MO3re ODSUX ITAIIEHTOK OBLIO
CHITKEHO. ¥V ONHOM M3 HUX TPaHyJIOUMTAPHLIA Y SPUTPOVIHEIH
POCTKY ObLNK B NPeAeIax HOPMEL, HO CPely KIETOK KpacHOro psja
npeobnagamy okcuduiabHble GopMbL. Y Ipyroit 60JIbHOH 3pUTPO-
VMBI pocTOXK GBIT IPEACTaBIIeH eAMHUYHEIMY KIIETKAMU, JIEHKOD-
PUTPOONACTIIECKOE OTHOIEHYE Pe3KO TOBRIeHo. KocTHbIN MO3T

Tabnuuya Table

Pacnpepeneune ©0JILHBLIX C MUKpoMeTacTazamMu paka
MOJIOYHOH XXenesbl B KOCTHBIV MO3I N0 CTagnsam

Distribution of cases with bone marrow micrometastases of
breast cancer with respect to disease stage

| Yucno GORELIX c K
Cramms Bonbhble ' MUKpOMeTacTa3aMu
(n=52) | B KOCTHBIii MOST
abe. | %
| 5 i 2 ‘ 40
' lla 12 6 50
b ’ 10 6 60
lla ‘ 2 0 0
lllb 15 9 60
v 8 5 62,5
No. : %
Stage F;zt:;r;t)s Patients with bone marrow

i
i micrometastases

Leukoerythroblastic anemia due to neoplastic and fibroblastic
infiltration of bone marrow and penetration of red cell and granu-
locyte precursor cells in peripheral blood was found in 12-50% of
patients with bone marrow metastases. Pathogenic mechanisms of
bone marrow anemia are unclear. 80% of patients with bone mar-
row hypoplasia have myelofibrosis. Tumor cells occupy bone mar-
row space and interfere in hemopoiesis by affecting bone marrow
microvessels. Changes in endothelial sinuses allow non-deformed
reticulocytes and immature granulocytes that are normally found
in bone marrow to penetrate into circulation. Patients with bone
marrow hypoplasia have high levels of colony stimulating units in
peripheral blood. Further analysis of myelograms may help to find
indirect signs of tumor cell penetration into bone marrow.

Our data demonstrate the importance of immunological
study of bone marrow for assessment of breast cancer advance.
Study methods of bone marrow need further improvement, and
significance of bone marrow micrometastases may be assessed
only after analysis of overall and disease-free survival of the
patients in question.

TIALMEHTOK C BRISIBIEHHBIMU MUKPOMETACTA3aMH OTIUYANCS
OemHOCTHIO KAETOYHBIMM 3JNeMeHTamMu. Hawmbornee yacro
BCTPEYANIUCEH CYKEHNE SPUTPOUITHOTO POCTKA ¢ IpeobiamaHu -
eM OKcUGMIBLHEIX QopM, YBeIUICHHE KOJIMYEeCTBA MaTOYKO-
snepHbIX QopM HeUTpodIUIBHOIO psala, U3MEHECHUE JIeHKO09~
DPUTPOOIACTHYECKOTO OTHOLEHMSA. OTMedanuch HeGOobInmIe
CKOTUICHUS TUIA3MaTHYeCKUX KIIeTOK. ITorydeHHble pesyisra-
THI IIOETBEPXKIAIOT JAHHAIE O TOM, YTO METACTA3El B KOCTHBIHN
MO3T COTIPOBOXAAIOTCA IIMPOKMM CIIEKTPOM reMaToJIOTIYec-
KUX TposeleHuii. OmyxoieBoe BHTECHEHUEe KPOBETBOPHEIX
KJIETOK KOCTHOI'O MO3Ta BEAET K CUMIITOMaM TUIOILIA3HY WU
Iaxe arasuy (C mageHreM YHCid TPOMOOLMTOB, JeHKOIU-
TOB, 3PUTPOLMTOB U IeMOTI0OOMHa). Hale BeTpeyacTCs aHe-
mus. o mauueiM S. Come 1 L. Schnipper [6], nefikonenusa u
TPOMOOIUTOIIEHUST MOTYT Pa3BUThCA ¥ 12—25% TaIllieHTOK C
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MeTacTATHIECKUMI M3MEHEHHIMM B KOCTHOM Moare. Y 12—50%
NAIMEHTOK ¢ METACTa3aMM B KOCTHBIA MO3T OTMEYaeTCa JICHK0a-
puTpoGracTHYecKasI aHeMusd, CBSI3aHHAsI ¢ MHOWIETpalyel KocT-
HOI0 MO3Ta HEOIUIACTHYECKUMHE KieTkamu, (ubpobracTaMu u
TOSIBJICHIEM KPaCHBIX KPOBIHBIX KJIETOK M TIPaHYJIOUUTAPHEIX
TIpeNIECTBEHHUKOB B repud)epudeckoli KpoBy. [laToreHe3 aHe-
MMM KOCTHOTO MO3ra OO KOHIA He gced. Y 80% manmeHTOK C
THIIOIUIa3Mel KOCTHOTO MO3Ta Oo0HapyxuBaeTcsa Muerodmopos.
Orryxosnepble KISTKH 3aMeINaioT KOCTHOMO3IOBOE IIPOCTPAHCTBO 1
HapyIIal0T FeMOII033, U3MEHSISI MUKPOBACKYIISPU3AIII0 KOCTHOTO
Mosra. MckaxeHue SHEOTETHAIRHBIX CHHYCOB ITO3BOJIIET HEIe-
hopMUPOBaHHEIM PETUKYIOLUTAM I HE3peNbIM TPaHyIoLUTaM, B
HOpMe HaxoIAIHAMCA B KOCTHOM MO3Te, IPOHUKATH B COCYIUCTOE
pyeno. Y manyeHTok ¢ IHIoIvIasrell KOCTHOIO Mo3ra OGHApYXI-
BAETCS BLICOKMH YPOBEHDL KOIOHMEOOPa3yIOMyX eIUHNL B IIepy-
dbeprraeckoii kposu. JanpHe N aHaMm3 MIASIOrPaMM, BO3MOX-
HO, IIO3BOJIUT BBISIBUTH KOCBEHHBIC INPHU3HAKU IIPUCYTCTBUS
OIYXOJIEBBIX KJIETOK B KOCTHOM MO3TE.

IlpencraBneHHble Hamy JAHHBE TEMOHCTPHPYIOT HeoOXOmm-
MOCTb BBeIEHUA B KITMHUUYECKYIO TIPAKTUKY MTMMYHOIOTHIECKOTO
HUCCIEN0BaHHA KOCTHOTO MO3Ta IS OLICHKH CTeIICHH pPacIlpoCt-
PAHEHHOCTH paka MOJOYHOH Xenesbi. MEeTOJNBI HCCICHOBAHUS
KOCTHOTO MO3Ta HYXIAIOTCA B JAJbHEUINEM PA3BUTHH, 4 OLICHKA
3HAYIMOCTH OOHADPYRKEHUS MHUKPOMETACTA30B B KOCTHOM MOS3TE
BO3MOXHA IOCTIE aHANH3a PE3YNABTATOR O0IIel 1 6e3pelmIuBHON
BELKUBAEMOCTH Y JAHHBIX GOTBHEIX.
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Budochonarsl, k 111 moxoieHHI0 KOTOPBIX OTHOCHTCS GOHIPO-
HAT, TPENCTABNIOT cOBO0M KIIacc MPemapaToB, TIPN3BAHHBIX VIIyY-
IIUTE PE3YIBTATEL JICUSHHS K KAYECTBO XU3HH TAUMEHTOB C MeTa-
CTa3aMH B KOCTH Pa3IMUHBIX OIYXOJEH.

B HacrosIiies BpeMs pak MOJIOUHOM Xene3bl 3aHuMAaeT IIepBoe
MecTo 110 yacToTe (18%) cpenu OHKONIOTUISCKUX 3a00IeBaHuil y
XeHuMH u cocrasnaer 50,8 GompHeXx Ha 100 TeIC. HacedeHMS
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Introduction. Bisphosphonates are a class of drugs developed to

improve response and quality of life in patients with bone metastases
of breast cancer. Bondronate is a 3rd generation bisphosphonate.

Breast cancer is the commonest (18%) female malignancy

with incidence 50.8 per 100,000 population in Russia. About
70% of breast cancer patients develop bone metastases. By p.m.
findings frequency of bone metastases reaches 90%.




