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JIJEYEHUE BOJIEBOIO CHHIPOMA IIPI1 METACTA3AX
B KOCTH 89-CTPOHITN-XJIOPHIOM

HHUH xaunuueckoli oniono2uu

OneuM Y3 MPOSBICHHM TSIXecTH GONBHEIX ¢ MeTacTasaMH B
KOCTH paka pa3iigIabIX JOKAIM3auyii (IPeNCcTaTeNbHOM Kele3hl,
MOJOYHOM XeNe3sl U Jp.) ABigeTca GOJeBoM cHHIpoM. bomm
Berpevarores B 30—70% ciyyaeB ¢ TepBUIHO YCTAHOBJICHHEIM
JMArHo30M paka. Bomd B KOCTSX IPUBOIAT K HMMOOWIN3ALINM,
CIIOCOOCTBYIOT PA3BUTHIO TPEBOTM, NEIPECCHM YU SHAYUTENBHO
CHIDKAIOT KadeCTBO XW3HU IallueHToB. MMelomuiica apceHal
AHANBIETUKOB, TOPMOHOB, XHMUOTESPANCBTUYECKUX CPENCTB
JIMUIEB BpeMeHHO cHImKaeT 607 ¥ 50% GonbHbIX. YacTHIHbIA Wi
TIOMHE o6esGonuparomuit sddexr mocruraercs v 70—80%
GONBHEIX TOC/IE BHELUTHEH TyIeBOoii Tepari OMUHOYHBIX METACTA-
TUYECKMX OYATOB,

B macroginee BpeMs Kak ayikTepHATHBA BHEITHEN JIyJeBoii Tepa-
IIMH CTAJIO IIPUMEHEHNE BHYTPHKOCTHOTO OBIYJeHIS C TIOMOIIBIO
PAIOAKTUBHEIX M30TONOB, TPOIHEIX K KOCTHON TKauM. K Taxum
pamvonykmmaM orHocates 898z, 135Sm u 186Re. M3 mepeuncien-
HBEIX PATHOHYKIHAOB HauOOJee IMIUPOKOe IPUMEHEHUE ITOJIYIIUT
89Sr-x10pHH, TAK KaK 3TOT NPeNapar SBIETCS TCTHM GeTa-Uamy-
garesieM H MOXET TIPUMEHITHCS B aMOYIaTOPHEIX YCIOBUIX.

Tepaneprrueckuii addexr 89Sr—xnopn11a OCHOBaH Ha HEIOo-
CPEICTBEHHOM JeHCTBIM OeTa-JaCTHI] CTPOHINS Ha KOCTHEIE Me-
tacrassl. IIpy BHYTPYBEHHOM BBETEHIM S ST-XITOpUIA 3TOT HYK-
JuMn KaK aHaJTOT Kaiblusg M30UpaTeiasHO BHEOpAETCA B
MEHEPaANbHYIo Marpuiy Kocty. [lpu aToM B MeTacTaTHIeCKUX e~
TIO3UTAX, Il IMPOMCXOIUT aKTHBHEIN OCTEOONaCTHYECKIH TPO-
mecc, ocraercs oT 20 no 80% BBeACHHOM aKTHBHOCTH B TEUCHHE
100 mueit. HermornonreHHOoe KOMWYECTBO pamuodapMIipenapara
(PDII) BemBOmUTCA C MOIOM B TedeHNe 7—14 mHeH Nociie HHBEK-
muu. ITo naupeiM G. Blake u coaBr. [1], ipH BeexeHUY GONBHOMY
148 MBk 89Sr-xmoprna o61as HOIIONIEHHAS 032 KONeGIeTCs OT
1,3 5o 64 IH, B 3aBHCHMOCTH OT KONMISCTBA B 00LEMa NOPpaKEeHIT
METACTA3AMU KOCTHOU TKAHH.

ITpy negeHu KOCTHEIX METacTa30B C IIOMOIIBIO 89Sr—xnop1/ma
360 6OMBHBIX PAKOM IPOCTATHL, MOJIOYHOH Xene3bl 1 JIP. TOyIu-
JIA TOTMOXUTEBHEIA 3(hdekT B BAIEe IMOTHOIO UCUe3HOBEHUS 60~
Jeit v 22% OGONBHBIX, 3HATUTESILHOTO CHIDKCHHS OOJICBOTO CHH/I-
pomay 70—80% [2—4]. Crrokerre 60Meit HAIMHANOCH B TIEPHOL C
10-ro mo 20-ro AHs moc)ie HEBEKIHH IIPEIAPATa i JOCTHTAIO MaK-
cuMyMa depes 6 Hea. DdderT NedeHus coXpamsIca B Tedenue 6
mec. IIpu Boz00HOBREHWY GoNeil WK IpK TIOABISHMM HOBEIX 00~
JIEBBIX YIaCTKOB IIOBTOPHBIN KypC JICUSHIS IPOBOMIIICS depes 3
Mec IOCTIe Havaya JIedeHUS B TOU Ke Ko3e,

Ham ot mpuMeHEHUS 8951’—XJIOpI/I)Ia OCHOBaH Ha JICUCHUU
51 6oMBbHOro: PaK MPOCTaTH — 25, MONOYHOM Xere3sl — 16, Jer-
KOT0 — 3, C HEBBIIBJIICHHBIM NEPBUYHBIM 09aroM — 3, ¢ IpyrUMH
JIOKAJIM3aIIIMHU OITyXONe ¢ MHOXECTBEHHBIMU METAcTa3aMU B
koot — 4. TloxasaHveM I HasHauerust S9Sr-Xopraa CIyKIm
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89STRONTIUM CHLORIDE TREATMENT OF PAIN IN
PATIENTS WITH BONE METASTASES

Institute of Clinical Oncology

Pain is a common disease manifestation in patients with bone
metastases of different cancer sites (prostate, breast, etc.). 30-
70% of cases with primary cancer suffer from pain. Bone pain
leads to immobilization, anxiety, depression and decreases con-
siderably quality of life of cancer patients. Available analgesics,
hormones and other groups of drugs provide but temporal pain
control in 50% of the patients. External radiotherapy of solitary
metastatic tumors induces partial or complete analgesic effect in
70-80% of the patients.

Intraosteal irradiation with bone-tropic radioactive isotopes
is a modern alternative of external radiotherapy. The irradiation
is performed using 89Sz, 1358m and 186Re. 89Sr chloride is most
widely used because it is a pure beta-emitter and may be admin-
istered outpatiently.

89Strontium chloride effect is based on direct action of stron-
tinm beta-particles on bone metastases. After intravenous
administration this nuclide is selectively uptaken by bone min-
eral matrix as a calcium analogue. Metastatic deposits in which
active ostoblastic process proceeds retain 20% to 80% of
radioactivity for 100 days. Non-absorbed radionuclide is excret-
ed in urine within 7-14 days after administration. According to
G.Blake et al. [1] administration of 39Sr chloride at 148 MBq
provides a total absorbed dose of 1.3 to 64 Gy depending upon
metastasis number and volume of metastatically affected bone.

89Sr chloride radiotherapy of 360 patients with bone metas-
tases of prostate and breast cancer resulted in complete pain dis-
appearance in 22% and considerable pain relief in 70-80% of
patients [2-4]. Amelioration of pain started between days 10 and
20 from drug administration and reached maximum after 6
weeks. Treatment effect was preserved for 6 months. Treatment
was repeated at the same dosage at 3 months in cases with reap-
pearance of pain or appearance of new painful lesions.

We have an experience in the 89Sr chioride treatment of 51
patients including 25 with prostate cancer, 16 with breast cancer,
3 with lung cancer, 3 with metastases of unknown origin and 4
with other cancer sites and multiple bone metastases.
Indications of 3Sr chloride radiotherapy were pain, scinti-
graphic and x-ray evidence of bone metastases and adequate
hematological parameters (WBC 3,500 or higher, platelets
150,000). All the patients received surgical or chemohormonal
treatment before 89Sr chloride radiotherapy. Patients with soli-
tary metastases received external irradiation at 4 Gy, 5-7 ses-
sions, to a total tumor dose 20-28 Gy.

The purpose of this study was to assess effect of treatment
with 89Sr chloride at 150 MBq on metastatic lesion number and
volume, scintigraphic and x-ray changes after treatment against
baseline.
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Clinical Investigations

HAMgAe GOJEBOTO CHHAPOMA, METaCTATHYCC-
K¥X 09aroB Ha CIMHTHTPaMMax U PEHTTeHO-
TPaMMaxX M ameKBaTHAs IeMaToJOrHIecKas
KapruHa (efiKouuTh — HE MeHee 3,5 THIC.,
TpoMboNuTH ~— 150 TeICc.). Bee GonpHeie IO
npumeHenus $9Sr-xropra GEUIH ONEpHpPOBa-
HEl WM ITOAYYAIH XUMUOTOPMOHOTEPATIHIO.
Tlpu commTapHBIX MeTacTa3ax MAUeHThI MOy~
qaK HapyxHoe obrydenue o 4 Ip 5—7 cean-
cos, COJT 20—28 Ip.

Uembio mecnenosanyisa OHUIM: OLEHKA 30-
(exTBHOCTH NedeHust $7ST-XIOpHIOM aKTHB-
HocTeo 150 MBK, B 3aBHCHMOCTH OT KOJIAYe-
ctBa M oObeMa METacTaTHYecKOTo odara;
M3MeHeHue CUUHTHrpadUIeCKIX ¥ PEHTTEHO-
TpadrryecKyx moxasartefeil rocie JeYEeHNd 10
CPaBHEHMIO C MICXONHBIMH.

898 r-xmopun («Mempaguonpenapar», Mock-
Ba) axtusHOCTEIO 150 MbBX B 4,0 M1 pacTBOpa
BBOIIJICS BHYTPHUBEHHO. 38 GONBLHEIX IIOTYIIIN
omvH 1 12 — pBa xypca jedenus. IlamuenTaM ¢
JIRTUYECKVIMIL MeTacTa3aMyl HazHayamm 6udoc-
touatsl, CIIOCOGHEIE MHTHOUPOBATH pPe3opo-
IO KOCTHOI TKAaHW ¥ yBeIMYEHME 3aXBaTta
89Sr-xmopuna. Mccemosasue IpoBOIYIIOCch He-
IIOCPEICTBEHHO Hepey] BBOICHUEM 59 ST-XT0pH-
Ia, uepes 2—3 Hen u 6 Mec U GoJee Mocie Hada-
yia nevennst. o megenus 6omesoi cHHIpoM OBLT
pe3Ko BulpaxeH ¥ 30 auuenTos, YMEpeHHo — Y
9, cmato — y 11. Cunppom KopHoBCKOTO CO-
crasisut 60—80%. Hocne npuema 89Sr-xopuna
yepes 2—3 Hen 6o pouum y 18, yMenpm-
auck y 32 6onbHerx. Yepes 3 mec HOBTOPHO HC-
cepoBami 21 GompHOro, B3 Hux 10 XKanod He
NpembABIUM, 11 oTMedamd He3HAYUTC/LHBIE
6omm. Ha cupHTATpaMMax M peHTTeHOTpaMMax
y 12 mAaupeHToB ¢ OOUIMPHEIMU MeTacTasaMu
KOIIIYECTBO TMAaTONOTHYECKUX 0YaroB H UX 00h~-
€M YMEHBIIINCD, ¥ 9 — CTaOWIN3HPOBaIuch, ¥
2 GOJIBHBIX PAKOM TIPOCTATHI C TIOBBIIIEHIEM TH-
Tpa ripocTatiyeckoro agruresa (TIICA) mo 400—
500 Hr/MI YBeIHMYLIOCh KOJIIECTBO MeTacTa-
30B B KOCTH.

Pesyasrarsl JieweHWsI KOCTHBIX METacTa30B
898 -xmopuIoM IpencTaBIeHs B Tabuume. Ha
puc. 1 ¥ 2 TpencTaBNeHbl CLIHTUIPAMMEL ¥
peHTTeHOrpaMMsl KocTel Taza GonpHolt @., 50
JieT, C HHArHO30M: PaK IIPaBo# MOJNOYHOMH Xe-
Jie3s! ¢ MeTacTazaMu B Kocti. Coctosaue 10-
CJie PaIUKAaNbHOM MacTOKTOMWH, JIy4eBOi Te-
panM¥ ¥ MMMyHOTepanui. OOBEKTHBHO
OTMEYAINCh, 00 B IMO3BOHOUHUKE, KOCTAX
Taza. Ilpy coupTHrpadum cxelera onpenesns-
Juch ouary rumepdukcamy POIT (9Te-Tex-
nedopa) B CVII u T no3sonkax, MeAUaNEHEX
OTIeNax KPhLUIheB MOAB3IONTHEIX KocTel, PeHT-
TeHOMOTWYECKH OTMpPeesIiCchk OYaru cMe-
IAHHONU JEeCTpYKIIMUA B YKa3aHHEIX KOCTHBIX

Tabnuua Table
PeaynbTaTkl ie4eHUs KOGTHBIX MeTacTasos 89Sr-xnopnpom
Results of 89Sr chloride radiotherapy for bone metastases
Xapakre
A P P Bonb N0 | CocrosHme AnnTensHoCTh
Yucno QCHOBHOIQ wKane | yepes 2 nen acddekra
AviarHos GonbHLIx | 3300neBanus i .‘;'é(:,, } '1)10cne neveHus
x| x| x | "7 npuema | 8-4 | Goree
Pak 51 22129 | - | (++)=8 | (+1)-14 | (H)-12| (+)-4
npeacTarensHon (++)-20 (+)=22 (-)-22| (-)-22
Kernesbl (+)-20 (-)-15 (x)-3
Prostate cancer (-)-8
Pak Mono4Hom 29 20| - | 9 | (++t)-4 (++)-3 (-5 | (+)-2
Keneab! (++)-17 (+)-19 (-)-11} (+)-11
Breast cancer (+)-8 (++)-3 :
Pak nerxoro 3 3 - |1 ] {(+4+)-0 (+)-2 (+)-1 | (-)-2
Lung cancer (++)-3 (-)-1 (-)-1
?SZQ‘E’SZJE% . 5 41 - 1|1 ()3 (-2 | (-)-3
Other (++)-4 (-)-2 x)-1 | (x-2
Wroro 88 49 | 29 | 11
Total )
. Painsever-| 3.4 more
Diagnosis No.of |C¢/f|ch} e s (:lael;}ty ityat2 | oo | than6
patients at weeks months
- after .
Treatment | baseline | . . ent Dl_‘:::g::;‘e’f

MpuMevyaHnne. Bonknowkane: (+++) — oyeHb cunbHag, (++) — cunbHas, (+) — yme-
peHHas, (-) — OTCYTCTBYET, (X) — yMepiune.
XapakTtep ne4eHuns: X/n — XUMuony4esas Tepanus, X/I — XuMUOropMOHAEHOE eyeHue, X
— XumuoTepanus.

Note. Painseverity: (+++) extremely severe, (++) severe, (+) moderate, (—) no pain, (x) death.
Treatment: ¢/r, chemoradiotherapy; ¢/h, chemohormonotherapy; c, chemotherapy.

Pue. 1. CuuHTHUrpaMmmel 6onsHoit @., 50 neT.

i

o

3pechk 1 Ha puc. 3—4: a—b — [0 ne4venlns, c—d — nocre nedeHus; 1 — nepeaHsaa npoex-
uma, 2 — 3afHas npoekuns. OBbsCHEHNE B TEKCTE.
Fig.1. Scintigram of patient F., age 50 years.

Here and in figs.3-4: a-b, at baseline; c-d, after treatment; 1, frontal view; 2, rear view. For
explanation see the text.
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Puc. 3. CumHTurpammel 6onsHoro ., 62 ner.
O6bsiIcHEHME B TEKCTE.

Fig.3. Scintigram of patient P., age 62 years.
For explanation see the text.

Puc. 2. PeHTreHorpamma KocTeii Ta3a Toi xe
OONbHOIA.

3peck v Ha puc. 5—6: a — 8o nedeHus, b — no-
crnie neveHusn. O6bsICHEHVe B TEKCTE.

Fig.2. X-ray of pelvic bone, the same patient.
Here and in figs. 5-6: a, at baseline; b, after freat-
ment. For explanation see the text.

cTpykrypax. IIpy KOHTDOJIBHEBIX UCCIeOBaH!-
X CIHHTUTpadUIECKH OTMEYAETCs CHIDKEHIE
YPOBHS HAKOIUIEHMs M YMEHbIICHHEe MX IDIO-
Tmany. PeHTreHomoTnIecKyr OTMEYaeTCs] YBEIH-
YeHHE TUIACTHIECKOr0 KOMIIOHEHTa, COOTBET-
CTBYIOLIEE peltapaltii.

Ha puc. 3 UpeAcTABNeHB! CIHUHTUTPAMMEL
6omsHoro II., 62 JIeT, ¢ IMATHO30M: PakK IIpo-
CTATHI, COCTOSHME IIOCIIe TOPMOHANBHOTO JIe-
geHnd (3omamexc + baymEoM), Ha GoHe KO-
Toporo yposers IICA camsmncs co 100 xo 0,9
Hr/Mr. OXHAK0 pasBIIECH 00 B pedpax, 1mo-
3BOHOYHHKE, KOCTIX Taza. BonpHOMY IIpoBe-
meH kype negernst $9Sr-xnopumom. B mumamm- - 1 : SRR
K€ OTMeYaeTcd S3HauYMTeIbHOC CHMXCHHUE Puc. 4. CunHTUrpammel 6onsHoro P., 60 ner.
YPOBHS HAKOIUICHMS MHAWKATOpa B odarax 1mo- (F)_ﬁbﬂcgﬂfwe_ BTEKCTE. R
paxc.c ousonpoverm coxpanren o 9 Senoran ofpatlent ., age 60 years
wiowany. Bomu npexpaTwiucs.

Ha puc. 4—6 npuBeneHb CUMHTATPAMMEL ¥ PEHTTEHOTPaMMBL 89Sr chloride (Medradiopreparat, Moscow) at 150 MBq in
6onsHOTO P, 60 16T, ¢ quarHo3oM: pak npocraTsl. Crerudmaec- 4.0 ml solution was administered intravenously. 38 patients
KOTO JedeHus GonabHoit He momydan. CouHTHTpadmdecKu IIpH received one and 12 received two treatment cycles. Patients with
TIEPBUYHOM OOCHCHOBAHUM BBIIBACHBI OYard ruNepduxcanuy Iytic metastases also received biphosphonates to inhibit bone
P®PII B XOCTAX CBOJA Yepela, OTHCALHBIX pebpax, II03BOHOTHHIKE, resorption and enhance 89Sr chloride uptake. Assessments were
KocTax Taza. Ilpu perTreHorpady 0TMEanach IPEUMYIISCTBEH- made immediately before 89Sr chloride administration, at 2-3
HO 0CTEO0MACTUYECKASL NECTPYKIMS KOCTHON TKAHM B BEIABIEH- weeks, 6 months and more after treatment start. At baseline pain
HEIX IIpH cLuHTArpaduy oyarax. B cBI3M ¢ GONEBEIM CHHIPOMOM was assessed as severe in 30, moderate in 9 and mild in 11
GOJIHLHOMY OBUI IIPOBEHEH XKype Tepalld 8951’—XJIOpI/II[0M. patients. The patients' Kornofsky performance status was
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a: 60-80%. At 2-3 weeks after 89Sr chloride
administration pain disappeared in 18 and
ameliorated in 32 patients. Repeated
assessments were performed at 3 months
in 21 patients of whom 10 had no
complaints and 11 reported mild pain.
Scintigrams and x-ray films of patients with
massive metastatic involvement demonstrat-
ed decrease in number and volume of
metastatic lesions in 12, stabilization in 9
and increased number of bone metastases in
2 prostate cancer cases with PSA elevation
up to 400-500 ng/ml.

Results of 89Sr chloride therapy of bone
metastases are summarized in the table.

Figures 1 and 2 demonstrate skeleton
scintigrams and x-ray films of patient E, a
50-year old female with the diagnosis of
right breast cancer with bone metastases
after radical mastectomy, radiotherapy and
immunotherapy. The patients complained
of spine and pelvic bone pain. Bome
scintigraphy identified radiopharmaceuti-
cal 99Tc-technefor hyperfixation in CVII
and TI vertebrae, medial segments of iliac

Puc. 5. PeutreHorpamma rpygHoro otge-
fa NO3BOHOYHMKA M npaBbiX pedep Toro
e 0onbHOrO.

O6BACHEHNE B TEKCTE.

Fig.5. X-ray of thoracic spine and right
ribs of the same patient.
For explanation see the text.

Puc. 6. PentreHorpamma noacHMYHOro
oTaena NO3BOHOUYHMKA TOro xe 60sb-
HOro.

O6bACHEHUE B TEKCTE.

Fig.6. X-ray of lumbar spine of the same
patient.
For explanation see the text.

wings, X-ray found mixed destruction foci
in the above-mentioned structures. Check
scintigraphy discovered deposition level
and area to decrease. There was an
increase in plastic component correspond-

IIpy KOHTPONEHOM OGCIEHOBaHMM Yepe3 3 Mec 60K HCYE3NH, a
Ha CUMHTUIPAMMAaX OTMEeYeHO YMEHBIEeHNe YPOBHS HAKOIUICHUS
P®II. PeHTreHOMOTHMUECKH CYINECTBEHHOH TMHAMUKH 34 9TOT IIe-
PHOJ HE BEISIBJIEHO.

PesyneraTel HCCIeNOBaHUS TOKA3aMIH, 9TO 89Sr-xsropu sBIACT-
cs 5 heKTUBHEIM CPEICTBOM CUCTEMHOM JIy4eBOM TEPATIAN U B CO-
YeTAHVH C BHEIHUM JOKAIBHEIM O0IydeHMeM W XMMHUOTOPMO-~
HoTepanuei obecIeynBaeT He TOJIBKO CHATHE 60IeBOT0 CHHAPOMA,
HO M YACTHYHO PErPECCHI0 METACTA308B.
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ing to repair by-x~ray.

Fig.3 presents scintigrams of patient P., a 62-year old male,
with prostate cancer after hormonal therapy (zoladex-+flucinom)
resulting in PSA decrease from 100 ng/ml to 0.9 ng/ml. However
the patient developed rib, spine and pelvic bone pain. The
patient was given 89Sr chloride treatment resulting in a consid-
erable fall of indicator radioactivity in the lesions and reduction
in their area. Pain disappeared.

Figures 4-6 demonstrate scintigrams and x-ray films of
patient R., a 60-year old male with prostate cancer. This
patient received no specific treatment. First scintingraphy
identified radiopharmacentical hyperfixation in the skull-
cap, some ribs, spine, pelvic bones. X-ray found predomi-
nantly osteoblastic bone destruction in the foci identified
scintigraphically. The patient received 89Sr chloride therapy
for pain. At check assessment at 3 months the patient pre-
sented with pain disappearance and decrease in radiophar-
maceutical level by scintigraphy. There were no significant x-
ray changes.

Our study demonstrated that 89Sr chloride is an effective sys-
temic radiotherapy that in combination with external irradiation
or chemohormonal therapy results both in amelioration of pain
and partial regression of metastases.
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