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COYETAHHAS JIYYEBAS TEPAIINS PAKA INEWKU
MATKH C UCIIOJbB30OBAHVUEM HMPUINA-192

HHMW xaunuueckoil OHK0A02UY

B HacrosIlIee BpeMsa OTe4eCTBCHHEIS KIIMHUKY OCHAIIA0TCS
COBPEMEHHOH allliapaTypoil Ml KOHTAKTHOH Jy4eBoOi Tepa-
i MeTonoM remote afterloading (IrcTaHIAOHHOTO ITOCHSHO-
BaTEJILHOTO BRSIACHMS NCTOUHUKOB).

Beuy TOTO YTO IPHUMCHEHME JIydeBOM Tepalllil B JICICHIHN
paka IeAK MaTKH 3aHUMacT IPHOPUTETHOE MECTO B apCeHa-
Jle CIIeUHaNH3HPOBaHHAIX METOHOB JIeUSHUS OHKOIOTHUICCKIX
GONBHEIX Kak B PoccuM, Tak u 3a pyOeRoM, IOUCK ITyTelt 1o~
BIEHUA €6 GPEKTUBHOCTA B HACTOSILIEE BPEMS IIO-TIPeX-
HeMy COXPaHAET CBOIO aKTyalsHOCTh [1—6].

B xmnuke pagmoxupyprum POHIT um. H. H. brioxuua
PAMH c 1999 & HayaTo aKTHBHOE IIPUMEHEHUE MCTOYHHKA
raMMa-uzJIyIeHNS BRICOKOM aKTHBHOCTH MpUIMI-192 Ha arn-
napate MukpocerekrpoH-HDR («Nucletron», Hunepmanmer).
Janmas yCTaHOBKA SBISETCS arllapaToM HOBOTO TTOKOJCHHS
JUJIA KOHTaKTHOMU JIYUEBOU Tepanuy, ITO3BOJIAI0NIas IPOBOAUTE
BHYTPHITOJIOCTHYIO JIyY6BYIO Tepalllio MEeTOIOM remote after-
loading B co9eTaHHOM JYJIeBOM JICICHUH OONBHBIX pakoM 1ueit-
KM MaTKH, a TAKKE APYTUX JIOKATU3AUN.

Anrapar rMeeT OJUH MCTOIHHK Mpuaus-192, KXoTophi me-
PEMeEIIAeTcs 10 PHAOCTATY ¢ maroM 2,5 wir 5 mMm. Makcu-
MaJlbHOE YUCIO aKTHBHEIX TTO3ULMA B 3HIOCTATEe COCTABJSET
48, 9TO TIO3BOJIFET ITHEPOKO BapbUPOBATH pazMephl obilydae-
Mo MuUIeHu (10 12 cM B ZIMHY) € TIpOBeACHUEM NalbHelilie-
TO JO3NMETPHYECKOTO TNIAHWPOBAHUSI M ONTUMU3aLKell 103~
HOTO pacHIpefeleHus B YCIOBUSIX (DpaKUMOHHPOBAHHOTO
obnyuenua. Ilepmon moxypacmana wmpunwusa-192 pasen 72
JHSIM, HO3TOMY BpeMs UCITONb30BAHMA UCTOYHHNKA [0 Tepe3a-
DPAIKY COCTABISIET HECKOIBKO MECSLIEB.

B XOMIDUIEKTE IHIOCTATOB ammapaTa MHKpOCEIEKTPOH-
HDR mpencrapieHsl pas3IuYHble YCOBEPNICHCTBOBAHHEIS TH-
TIBI KOMOMHALMM KONBIIOCTATOB C METpacTaTaMu, 3aliUTHEIMH
OBOMIAMH — IUTACTYHAMH IS IPSIMON KHUTITKI ¥ MOYEBOTO ITy-
3pipst. IIpeumMyIecTBOM TaKKX SHIOCTATOB SBILETCI OTCYTCT-
BHic HEOOXOOMMOCTH MPeIBAPUTEIIEHOTO PaclIUpeHUs HEepBI~
KaJpHOI'O KaHajia TpM BHYTPUIIOIOCTHOM BBEIESHUM
METpacTara B IOJOCTh MaTKH, YTO IIO3BOJISET IIPOBECTH IIpeMe-
IVIKAITHIO C UCIIONB30BAHMEM JIUIID HEHAPKOTUYSCKUX aHANb-
rerukoB. Hanmame paz”oro ymia HaknoHa merpactara (300,
450, 600) o3BOISAET YIUTHIBATH AHATOMUYECKHIE OCOOEHHOCTH
HAIrTHEeHTKU.

Marepuax n Meroupl. B wccrnenoBaHye BKITIOYEHB! 59 GONBHEIX pakoM
medky MaTku I—1V cTagnu, nory9aBIinX Kypc COUeTaHHOH JIyueBoil Tepa-
nu¥ B XIUHKKe panpoxupyprau POHLL vv. H. H. Bioxuna PAMH ¢ 1999
o 2001 & Pak reiiku Matkw I cramuu BeIGBiIeH ¥ 2 OonbHEIX, 11 — y 20, 11X
—y29, IV—y 8 6omeaex. [Togasnsiomee GOMBIIHCTBO GONBHBIX H3ydae-
MO TPYIIIE COCTABIUIM GONBHERIE C MECTHOPACTIPOCTPaHEHHEIM OIYXOJICBHIM

[POLIECCOM B MaJIOM Ta3y M IOpPaKeHUEM PEerMOHapHbIX JTuMdoysios (v 37
[aLMEHTOK U3 OGIIero uucaa 6oapHbIx perasnens! 111 u 1V cramum).
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Russian hospitals are currently being equipped with up-to-
date apparatus for contact radiotherapy by remote afterload-
ing technique.

Radiotherapy is the principal treatment for cervical cancer
both in this country and abroad and its improvement is there-
fore very important [1-6].

The Radiosurgery Clinic, N.N.Blokhin CRC, started in
1999 to apply a high-dose gamma-radiation with iridium-192
using a Microselectron-HDR (Nucletron, Netherlands)
apparatus. This unit represents a new generation of equip-
ment for interventional radiotherapy that can be used for
remote afterloading in combination with other irradiation
types in the treatment for cancer of the uterine cervix and
other sites.

The apparatus has a single iridium-192 source that is mov-
ing along the implant at a 2.5 or 5 mm step. Maximal number
of active positions is 48 which ensures adequate irradiation of
targets up to 12 cm wide, further dose planning and opti-
mization of dose distribution during irradiation by fractions.
Iridium- 192 half-life is 72 days, therefore each source may be
used several months before recharge.

The Microselectron-HDR equipped with a variety of
advanced combinations of colpostats and metrostats, protec-
tive ovoid plates for the rectum and the bladder. These implants
do not require preliminary extension of the cervical channel
when a metrostat is inserted in the uterus and therefore allow
premedication with non-narcotic analgesics only. The metro-
stat may be used at different angles (300, 450, 600) thus allow-
ing for anatomic peculiarities of individual patients.

Materials and Methods. We performed a study in 59 patients with
stage I-IV cervical cancer receiving associated radiotherapy at the
Radiosurgery Clinic, N.N.Blokhin CRC, during 1999-2001. Of these
patients stage I was diagnosed in 2, stage 11 in 20, stage III in 29 and stage
1V in 8 patients. A vast majority of the population had locally advanced
disease in the small pelvis with regional lymph node involvement (37
cases had stage III and 1V).

Clinical diagnosis was verified histologically in all the cases, most
cancers were squamous-cell carcinomas.

Associated radiotherapy with radioactive iridium-~192 was performed
by common clinical indications and contraindications for intracavitary
gamma-therapy.

The patients in our study received distant gamma-therapy using a
ROKUS unit. First, they were given static distant irradiation over the small
pelvis from two opposing fields 14-16 x 17-20 cm at a single tumor dose 2 Gy
to a total tumor dose 24-30 Gy. Then followed intracavitary gamma-therapy
using a Microselectron-HDR at 5-10 Ci with a single tumor dose in point A.
7.5 Gy once every 6 days by 4 fractions to a total tumor dose in point A 30
Gy. During intervals between intracavitary irradiation cycles the patients
received static remote radiotherapy of the parametrdum and small pelvic
Iymph nodes from 4 opposing fields 5-6 X 17-20 cm at a total tumor dose 2
Gy to a total tumor dose 20-26 Gy, the total tumor dose in point A being 70-

80 Gy and in point B 60 Gy. Patients with regional lymph node involvement
received standard distant gamma-therapy.
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Kraurnuecxue uccaedobarius

Komapyeckmil auarto3 y Bcex OONBHBIX MONTBEPKICH pe3yIbTaTaMu
TUCTOIOTHYECKOTO HCCHeNOBaHMsI, B GONBIIMHCTBE CIy4YaeB BBLIBICH
IJIOCKOKJIETOUHBIA pak.

Ilpu neyeHUH GONBHBIX METOHOM COYETAHHOM JIyYEBOH Tepartid ¢ Hic~
TOML30BAHUEM PAIOaKTHBHOTO MpUAUA-192 MBI DYKOBOZCTBOBAJIICE 00~
TETPHHATEIMM IOKa3aHUSIMA M IPOTHBOIIOKA3AHUAMHI K BHYTPHIIONOCT-
HOM raMmMa-Tepallii.

B xojte Haniero JjieyeHms IIpUMEHSUTACEH TUCTAHIIMOHEAS raMMa~Teparis
Ha ammapate POKYC. Ha rrepBoM 3Talle IIpOBOIIM PaBHOMEPHOE NUCTaH-
LWOHHOE 0GIyYeHHEe MAJIOTO Ta3a CTATHYSCKIM CIIOCO60M C ABYX IIPOTHBO-
Jexanpx noneit pasmepamu 14—16 x 17—20 cM, PO cocrasia 2 Ip, COI
~— 24—30 Ip. Ha BTOpoM 5Talle IPOBOIMTH BHYTPUIIOTOCTHYIO TaMMa-Tepa-
o Ha armmapare MuxpocenekTpoH-HDR akrusHOCTRIO 5—10 Ci; PO B
TouKe A cocraBwia 7,5 Ip. B pexxume 1 pas B 6 queit, 4 dhpaxiau xo CO/l B
Touke A 30 Ip. B nam, cBOOOAHKIE OT BHYTPHIIOIOCTHOI JIydeBOJ Tepariiy,
TIPOBOMMIIH JUCTAHIHOHHYIO JIyIEBYIO TePATIMIO TapaMeTpalbHOM KiieTdar-
K¥ ¥ TA30BBIX JIEMGOY3ITOB C 4 IPOTHUBONEXKALIMK TIOJIElt CTaTHYeCKIM CIiO-
co60M, pasMepbl oxei 5—6 x 17—20 cM, POJI, cocrasuna 2 Ip, COJL — 20—
26 Ip, COM B Touxe A — 70—80 Ip, B Touke B — 60 Ip. [Ipu mopaxermn 304
PETHOHAPHOIO METACTA3UPOBAHMA TIPOBOMYIN COOTBETCTBYIONLYIO AUCTAH-
IIVOHHYIO TaMMa-TeParmyIo 110 OOUISIIPUHITEIM METOAUKAM.

Paguobuonorngeckoe H J03uMeTpudecKoe mianuposanue. B POHIL um.
H.H. Broxuna PAMH HakoreH GOMBIIOH OIBIT BHYTPUIIONOCTHOTO 06—
JIy4eHHs OHKOTHMHEKOIOTHYECKUX GONBHEIX MCTOYHHMKaMM KoOaiera-60
BBICOKOM akTHBHOCTH Ha OTedecTBeHHOM arnmapare AIAT-B. Ilpu cove-
TAaHHOI Jy4eBO Tepanyi OOMBHEIX PAKOM INeiKd MaTKy B COOTBETCTBHH
¢ paspaGoranuoit u npuuaroi 8 POHII uM. H. H. broxuia PAMH Meto-
JUKOM BHYTPHIIONOCTHOE OGNYYEHHE Ha ATOM alllapare IPOBOSAT Ye-
THIpHMA paBHBMU dpakuraMu xo 10 Ip 1 pas B nepemo [1], npy sTOM 3Ha-
YeHYe MOIIIHOCTH O3B B Touke A cocTapiraer 12—20 Ip/gac.

Tlpu pa3paboTKe MeTONUKH Pagio0HONOTHYSCKOTO IUIAHMPOBAHMA
BHYTIPMIIONOCTHOTO ofMyueHust Ha anmapate Muxpocenexipou-HDR ¢
UCTOUHMKOM MpHuIas-192 BEICOKOH aKTHBHOCTH OFLIa OCTaBJIeHAa 331a9a
obecneuuTs YacTOTy JIy4eBhIX PeaKIIM 1 IIOBPEXNECHUH O CTOPOHBI MOYe-
BOTO MY3BIPA M IIPSIMOM KMIUKY HE BBILIE, YeM IIPY BRIIIEOIMCAHHON Me-
TOAUKE NeyeHnsa Ha ammapare ATAT-B.

TIpoBenenHOe CpaBHUTENHLHOS U3YIeHNe HO3HBIX TI0JIeH I raMMa—H3ITy~
YAKOIIYX PAUOHYKIHIOB, MCIIONE3yeMEIX B armnapatax ATAT-B (ko6ansr-60)
Hu MukpocesrextpoH-HDR (uprmmit-192), II03BOIIIO HAM COENATE BEIBOL O
TOM, YTO KaK IJIT TOYEYHOTO, TakK ¥ ML CTAHNapTHOrO Habopa HCTOYHHKOB
M3MEHEHMe OTHOCHTENBHEIX 3HAYEHMIT MOIIONIEHHBIX J03 B TKAHE-9KBHBA-
JIGHTHO cpefe, B MHTEPeCYIONeM Hac quana3oHe paccTOgHU ot 7 1o 50 M,
OTMIYAOTCA He Golee yeM Ha 3 %.

D10 CBUIETEALCTBYET O TOM, YTO PA3IHYIs B De3YIBTATAX JISUEHI Ha STHX
armapartax 6ymyT 06yCIOBISHE! He JO3HBIMM IIOMISMH, a APYTHUME IPUIHAMI,
¥ CKOpee BCEero 5TO Pasiuris B 3HaYeHMSIX MOLITHOCTEH H03, IIPH KOTOPEIX Gy-
JIeT IPOBOAUTLCH OBIydeHre, TaK Kak sddexr ramwa—mnyqem/m 3aBUCHT OT
MOIHOCTY HO3bL.

BDpdexToM MOIHOCTH KO3BL B JIyIeBOM TepaITiil MBI Ha3pBaeM CHIDKe-
HUE IOBPEXTAIONIETO NEHCTBYS MOHASHPYIOIIETO M3IYyICHU Ha 3I0Kaue-
CTBEHHYIO OIYXOJb M OKPYXKAIOIME OIIYXONb 3MOPOBEIE TKAHH, 00YCIOB-
JIEHHOe pemapanyeil cyOJerallbHbIX NOBpeXIeHuH, IIPOUCXONIIeR
HeTIOCpeJCTBEHHO BO BpeMs cearca ODIyJeHusI.

IIpoBefeHHOe HAMU paHee CPABHUTENBFHOE U3YISHUE MaTEMATHIECKIX
MOZeIeil KITHHUIECKOI panobGHoNoruy, YIUTHBAIOIUX KOPPSKILIIIO JO3EL
B 3aBHCHMOCTH OT €€ MONITHOCTH, I0Ka3aJI0, 9YT0 Momenb Teimca — [eiura
JIy4Iie BCEro IMOXXOMUT WISt yueTa 3dderTa MOMHOCTH JO3K! IPU BHYTPH-~
MONOCTHOM GPAKIOHAPOBAHHOM OOIYUSHUH.

Mogens TeiiMca — Jlefina, paspaboTanuas B paMKax JIMHESHHO-KBaIpa-
T Momennt (JIKM) i mpoTparupoBaHHOTO OOIYIeHHS M OCHOBAH~
Hasl Ha IPeAIIONOXEHIH O TOM, YTO KOJIHMYECTBO CYOIETANBHBIX TTOBPEXIe-
Huil yObiBaer BO BPEMEHM TIO SKCIIOHSHIIMANBHOMY 33KOHy, IIO3BONIET
BBIIECIUTS Tapamerp RE 11 dpakirioHupoBanHOro o0Iyde N

RE=1+£—&(%){1—%[1~€"“]}’ @

rie Py — momuocts mo3wl (Ip/9); P — IOCTOAHHAA MOMYBOCCTAHOBIIE-
HUA CyOIeTaIbHEIX MOBPeXIeHUH (4~ 1), t — NPONOMKUTENEHOCTD OBITY-
veHns (9).

TMapaMeTp | CBA3aH ¢ MEPHONOM ITOTYBOCCTAHOBIEHUS CYOIeTATBHBIX
noppexperit (T, / 2) M3BECTHBIM COOTHOIIEHHEM:

In2
=In2 2
Ty, @
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Radiobiological and dosimetric planning. The N.N.Blokhin CRC has
a great experience in intracavitary high-dose cobalt-60 irradiation of
patients with gynecological cancer using a Russian apparatus AGAT-V.
This apparatus is used within associated radiotherapy for cervical cancer
according to an original procedure developed at the N.N.Blokhin CRC
by four equal 10 Gy fractions once weekly [1], the dose rate in point A
being 12-20 Gy/h.

Radiobiological planning of intracavitary irradiation using a
Microselectron-HDR with high-dose rate iridium-192 was aimed to
ensure rates of vesical and rectal radiation reactions and damage not
higher than those reported with the above-described method using the
AGAT-V.

We compared dose fields for gamma-emitters used in the AGAT-V
(cobalt-60) versus Microselectron-HDR (iridium-192) to find that
changes in relative absorbed doses in tissue equivalent environment in
the distance range of interest (7-50 mm) differed only by 3% or less. This
finding suggests that possible differences in treatment outcomes using
these apparatus may be due to factors other than dose fields and most
likely due to differences in dose rates because the effect of gamma-radi-
ation depends upon dose rate.

We define the dose rate effect during radiotherapy as decrease in the
ionizing radiation damaging effect on the tumor and adjacent normal tis-
sues due to repair of sublethal injury during a radiation session.

Comparison of mathematical models allowing for dose correction
with respect to dose rate demonstrated the Thames-Dale model for pro-
tracted irradiation to be most fit for dose planning with dose rate taken
into account.

The Thames-Dale model is a linear quadratic model (LQM) based on
the assumption that the number of sublethal injuries is decreasing with
time by exponential law. Parameter RE for fractionated irradiation may
be calculated by formula: )

RE=1+ﬁ(ﬁ/a){1—i[1-e-"']}7 )

where P 4 is dose rate (Gy/h); m is the constant of sublethal damage half-
life (h-1); ¢ is the irradiation duration (h).
The parameter p is related to sublethal damage half-life (T, / 2) as

n2
== 2
‘ Ty, 2
Two regimens are considered isoeffective in terms of LQM if
(ID) " (RE), = (ID); - (RE), 3

where (TD) is the total radiation dose of regimen A; (TD)y is the total
radiation dose of regimen B; (RE)4 and (RE)y are the respective values
calculated by formula (1).

It was found that irradiation using the Microselectron-HDR with
iridium-~192 should be done at a single tumor dose reduced to 7.5 Gy per
fraction due to the dose rate effect.

Results and Discussion. Efficacy of associated radiothera-
py for cervical cancer using radioactive irridium-192 was
assessed by tumor regression rate, on- and post-therapy radi-
ation reactions and morbidity and 2-year survival rate. It
should be mentioned once again that most patients had local-
Iy advanced disease with regional lymph node involvement
(37 cases had stage III and IV).

Regression of the primary as a result of high-dose rate irra-
diation was as,a rule detected by the end of intracavitary
radiotherapy at a 30 Gy dose level.

Radiation reactions of uterine and vaginal mucosa were
mostly mild or moderate hyperemia or necroepithelitis of the
cervical mouth. Follow-up assessments showed that the spe-
cific mucosal injury persisted for 2-4 months and required
additional fat treatment of the vagina.

Practically all patients developed moderate to severe ente-
rocolitis on-therapy. This complication was caused by static
distant irradiation using a ROKUS apparatus which we had to
use by technical reasons. All cases tolerated intracavitary
radiotherapy rather well, there was no on-therapy morbidity.
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B pamxax JIKM gBa pexumMa cuuTarorcs H303(QOeKTHBHRME, eCIH

(TD)A " (RE)A = (TD)B ) (RE)B , (3)
e (TD), — obmasd gosa obiydenus pexuma A; (ID)g — obimag Kosa
obnyyenus pexuMa B; (RE)p u (RE)g — 3HAYeHMA I1apaMeTpOB,

oInpefeNicHHbIE B COOTBECTBHY ¢ (hopMmynoit (1).

HPHBGD;GHHBIE pacyeThl IIOKasalu, YTO NPA JICYEeHHW Ha amrapare
MuxpocenextpoH-HDR ¢ McTOYHUKOM HpHAHA- 192 BHICOKOH aKTUBHOCTH
PO/ 3a cyet addexrTa MOIHOCTH O3B JOIDKHA OBITh yMeHbIIeHa 10 7,5 I
32 ofHy (PpakilyIo BHYTPHOJIOCTHOIO O0IyYeHH s .

Pesynsrarel B o0cyxaesue. DOOKTUBHOCTS MPUMEHEHNA CO-
9eTaHHOM JIyIeBOH Tepanuil Y OONBHEIX pakoM elKu MaTKu ¢
WCTIONB30BAHIEM PaIUOAKTHBHOIO MpHIVsi-192 aHam3upoBa-
JIACH C YYETOM TEMIIOB PEIPECCUH OYXOMY, HANWIUS ¥ GOIBHEIX
JIy9eBBIX PeakUWii M OCTOXHECHI, BOZHUKAIOWMKX B IIPOIECcce
JISYSHUS U TIOCTIE eX0 3aBEpINeHMs, a TakKKe IMoKa3aTeJIeH BhI-
XKUBAaEMOCTH IIPY cpoke Habromenws fo 2 jiet. ClemyeT oTMe-
TUTH, YTO OFABIIONMEe OOIBUIMHCTBO OONBHBIX H3ydaeMol
IPYIIIBI COCTaBHIIM OGONBHBIE C MECTHOPACIIPOCTPaHEHHBIM
OIIyXOJIEBBIM IIPOLIECCOM B MaJIOM Tasy M IOPaXXEHWEM PETHO-
HapHsx JuMboy3inos (v 37 mauueHTOX U3 o61ero yHcia 60mb-
uex BeigBieHst 1T u IV cranvn).

JrHaMITKa perpeccyd SK30(hUTHOTO KOMIIOHEHTa W HH-
QrIBTpaTUBHBIX U3MEHEHU] TICPBUIHEIX OIYXOJIeH B YCHOBIAX
BBHICOKOM MOILIHOCTH H03bI HacTyIlala, KaK IIpaBWIo, X KOHIY
Kypca BHYTPUIIOJIOCTHOM IyIBOi Tepaliu Ha ypoBHe 103 30 Ip.

JIygeBBle peakiuy CTU3UCTOM NIEHKI MaTKW U BIarajliing y
GONBIMHCTEA OOMBHBIX HOCKITY XapakTep caaboii Uiy yMepeH-
HOH cTelTeHy BEIPaXeHHOCTH U ITPOSBIIUIACE B BUIE IUIIepe-
MUY CIIM3UCTOM WY OTPAHMYEHHOIO HEKPOSIMMTEINUTA Y Ha-
DPYXHOrO 3eBa lleiikwt MaTku. B mpoliecce HabMONEHUA 3a
GONMBHBIMY ITOCTIE OKOHYAHUA Kypca JIYYeBoi Tepartiy xapaak-
TepHbIe U3MCHEHUS CIM3UCTON COXpaHANUCH B TeyeHue 2—4
Méec, 9To TpeGOoBaNo OT IMAIMEHTOK MIUTENBHEIX XUPOBBIX 00~
pabOTKOK BIATAUINA.

HpaxTudecku v Bcex GOMbHAIX Ha (hoHe NPoBEIeHHUI Kypca
Jy4eBOM Tepamuy OTMEUEHEl SBICHHI YMEPEHHOIO MK
BHIPaXEHHOTO SHTEPOKONUTA. DTO OOCTOATENIBCCTBO OBLIO
CBSI3aHO C BBIHYKACHHBIM IIPUMEHEHUEM CTaTHYeCKOro Auc-
TAHLMOHHOTO 00IyYenms GOJIBHLIX Ha TaMMa-ycTaHoBke PO-
KVYC, o0yCHOBICHHOrO TEXHMYECKMMHA TIPHIMHAMH. Y BCEX
GONBHEIX OTMEYEHA YIOBIECTBOPUTENBHAS HEPSHOCUMOCTh BHY~
TPUIIOJIOCTHOM JTyyeBOoi Tepanuyl, OCIOXHEHWIA BO BpeMsI Kyp-
ca JeyeHud He OBIIo.

Obmaa 2-J1eTHgd BHUKMBAEMOCTHh OOJNBHBIX COCTaBUIA
73,2 %. Tloxasarenu BEDKUBAaEMOCTH OONBHEIX ¢ | cTamuei pa-
Ka HIeiiku MaTku B Teyenue 2 et coctaswmm 100 %, co I — 100
%, ¢ 111 — 68,6 %, c IV — B Teuyenwe 1 roma 50 % GONBHBIX.

Tlo3mHuUe JIy9eBhIe OCIHOXHEHN CO CTOPOHBI MOYEBOXO IIy-
35Ips B HAOMIOJAaeMEBIl CPOK HaMW He OTMEYEHE!, CO CTOPOHEI
upAMolf KUMKW y 1 6oNbHONM oTMeYeH YMEPEHHEIN SHTEPOKO-
JwmT gepe3 5 Mec, y 1 GONBHONR — TeMOpparuyeckuil peKTuT ue-
pe3 1 rox Iocie Kypca Je4eHUA.

3akmoyenne. OneHuBasg TepaneBTHIECKYI0 3¢ GEeKTUBHOCTD
coYeTaHHOU JIyueBoii Tepalliy paKa WK MaTK ¢ UCIIONE30-
BaHMEM PATUOAKTMBHOIO MCTOYHHKA HMpUIMi-192 MOXHO OT-
METHTb, 4TO

— HAHHHIH MeTON JeUeHHS YIOBJICTBOPUTEIILHO TIEPEHOCHT-
cs1 GONILHBIMY IIPX OTCYTCTBHE BHPAXCHHBIX TYIeBHIX PeaKUUH
U OCJIOXXHEHMUIA;

The overall 2-year survival was 73.2%. The 2-year survival rates
were 100% in stage I, 100% in stage I, 68.6% in stage III, and
50% of patients with stage IV cervical cancer are alive for 1 year.

There was no late radiation vesical morbidity; as con-
cerned the rectum, 1 patient developed moderate enterocoli-
tis at 5 months, 1 patient presented with hemorrhagic rectitis
at 1 year following treatment.

Conclusion. Assessment of therapeutic efficacy of associat-
ed radiotherapy for cervical cancer using iridium-192 has
demonstrated the following:

- the treatment is rather well tolerated and does not cause
marked radiation reactions and morbidity;

- the Thames-Dale model for protracted irradiation may
be used to calculate isoeffective doses of high dose rate frac-
tionated intracavitary irradiation;

- the developed fractionated intracavitary irradiation regi-
men using iridium-192 (single tumor dose in point A 7.5 Gy
every 6 days by 4 fractions) is adequate if dose rate effect is
taken into account;

- owing to a 72~day iridium-192 half-life the source may
be used several months before recharge which is a serious
problem for continuous treatment of the patient flow.

— MOfeb pelapaluy CyONeTANbHEIX ITOBPEKIEHIIMA,
paspatoranHas Temcom m JlelimoM B pamkax JmHeiHo#
KBagpaTHYHON MOMENW A TPOTParvpoBaHHOIO OO0Iyde-
HUs, MOXET OBITh MCIONB30BaHA WA pacueTa n305ddex-
TUBHBIX HO3 NPU HpakiiioHUPOBaHHOM BHYTPUIIONOCTHOM
o0JTydeHUU ¢ BHICOKO# MOIHOCTRIO HO3BL;

— paspaboTaHHad cXeMa pexumMa (paklMOHUPOBAHUS
JUTSI BHYTPUIIONOCTHO# JIyJ4eBOH Tepanuy ¢ NCIIONb30BAHN-
eM mpunusi-192 (PO B Touke A 7,5 Ip B pexxume 1 paz B 6
JHeH, 4 dbpaxium) aBisaeTCs aIEKBaTHOM ¢ y4eToM 2hder-
Ta MOIIHOCTH TO3EL;

~ MIepuoH, IIONypactiaga upunua-192, cocrasisromuii 72
[HSI, TI03BOJISIET HCITONB30BaTh MCTOYHUK JO TePe3apsiKii
HECKOIILKO MECSANEB, YTO SIBISETCS CePhEe3HBIM TIPEIBITCT-
BUEM B GeCTIPEPHIBHOM JIEYEHHUH ITOTOKA OONBHEBIX.
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