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MOP®@®OIOTMYECKWUE ACIIEKTHI JEYEBHOT'O
IATOMOP®O3A PAKA TTPAMO¥W KUIITKN TTIOCTE
[IPEAOIEPAIIMOHHOI TEPMOJIYYEBOI TEPAITHH

HHH kaunuyeckoll onxonoeuu

OIHUM M3 NePCIIeKTUBHBIX METOJ0B KOMOMHUPOBAHHOTO J1e-
YeHHsT 0OJbHBIX PAKOM NMPAMONI KUUIKKA ABIAAETCSH MPOBEACHUE
NpeaofepallHOHHOI0 MHTEHCHBHOTO - KPYMHOMPAKLIWOHHOTO
o0yyyeHuss B coueTtaHuu ¢ jokanbHoii CBY-runeprepmueii.
IIpuMeHeHue TMNEPTEPMUUECKOTO BO3IEHCTBUS, 1O JAHHBIM
nuteparypsl [1—3, 6], noBeliaeT 3¢hheKTUBHOCTD JyUeBOii Tepa-
MUK U CIIOCOGCTBYET YIYUILIEHUIO OTAANICHHEIX PE3YNETATOB ieue-
Hus1. B ocHOBe 3TOTO MeTOna JIEXKUT NON0XeHe 06 N3bupaTenb-
HOM MopaxaiolleM IeHCTBMH MOBBILIEHHON TeMIIEpaTypsl Ha
OITyXOJNEeBbIE KJIETKY 110 CPABHEHUIO ¢ HOpManbHBIMU, [1oka3aHo,
YTO PE3UCTEHTHOCTh OMYXOJHM B OCHOBHOM ONpEAENsieTCs] HaJU -
YHeM B Helf THTTIOKCUYECKHX KIIETOK, KOTOPBIE NTPU ACHCTBUMU TEM =~
nepaTypHHx pexuMoB Boile 40,5—41 °C oka3siBawoTcst Hauboxee
YYBCTBUTECAbHBIMU.

K gucity oCHOBHbBIX KPUTEPHEB OLUEHKH 3D QEeKTHBHOCTH Tpe-
JOTIEPALMOHHON TepMOPAaaUOTEPANMH OTHOCSITCS HM3MEHEHUsS
B OIIYXOJIM HAa THCTOJOTUIECKOM U YIBTPACTPYKTYPHOM YPOBHSIX,
KOTOPHE MOTYT CIYXUTh OOBEKTUBHHEIMM TNOKa3aTesisIMU ee
YYBCTBUTEJIBHOCTH K AaHHOMY JiedeHUI0. PaboTEI, MOCBAILEHHBIE
usyuenuio geiicteusa CBU-runeprepmun B coueTaHUU C ramma-
oGusydyeHneM Ha MOpP(ONOruYecKyl0 CTIPYKTYpy OIyXojel
KENYIOTHO-KUILIEYHOTO TPaKTa, HEMHOrouuciaeHHs! [1, 4, 7] 1 He
PacKpHIBAIOT B MOJHOM 06beMe crneunduieckux ocobeHHOCTENH
JieyeGHoro maroMopgo3a 5THX HOBOOOpPa30BaHMIA.

enbio HACTOSILLETO UCCASAOBaHUS SIBUIOCH OIPEACIeHUE Ha
CBETOONTHYECKOM U 3IEKTPOHHO-MUKPOCKOMUIECKOM YPOBHSIX

CTeNeHU BEIPaXeHHOCTH JiedyeGHOro naroMopdo3a B paKOBHIX OITy-

XOJISIX IPAMOiT KUIIKU pa3HOW TMCTOOTHYECKOI CTPYKTYPBI I10C/1E
NpeIONEepallMOHHON TEPMOPATUOTEPANIUN B 3aBUCUMOCTH OT
pa3HblX BpEMEHHBIX HHTEPBAJIOB MOCAEAYIOLIETO ONEPATUBHOTO
BMEIIATENbCTBA.
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MORPHOLOGICAL ASPECTS OF THERAPEUTIC
PATHOMORPHOSIS OF RECTAL CANCER AFTER
PREOPERATIVE THERMORADIOTHERAPY

Institute of Clinical Oncology

Preoperative intensive large-fraction irradiation in combina-
tion with local micro-wave hyperthermia is a promising combina-
tion modality treatment for rectal cancer. As reported in the liter-
ature [1-3,6], hyperthermia increases response to radiotherapy
and improves follow-up results. This methodology is based on the
assumption that high temperature produces a selective effect on
tumor cells as compared to normal ones. Tumor resistance de-
pends upon the presence of hypoxic cells that are most labile to
high temperature (above 40.5-41° C).

Histological and ultrastructural changes in the tumor, i.e. ob-
jective evidence of tumor sensitivity to treatment; are the princi-
pal test for efficacy of preoperative thermoradiotherapy. There
are few reports on the effect of micro-wave hyperthermia in com-
bination with gamma-irradiation on morphological structure of
gastrointestinal tumors [1,4,7] that fail to describe in detail the
specific features of radiation pathomorphosis in this tumor type.

The purpose of this study was to assess by light and electron
microscopy degree of therapeutic pathomorphosis in rectal can-
cers of different histology as a result of preoperative thermoradi-
otherapy with respect to time to surgery.

Materials and Methods. The study was performed on surgical specimens
from 52 patients with rectal cancer aged 30 to 69 years. Distant gamma-ther-
apy was performed using a Pocus-M and an Agat-R units or linear accelerators
generating 15 MeV braking radiation. The patients were exposed to radiation
at a single dose 5 Gy for 5 days prior to surgery. Intracavitary micro-wave hy-
perthermia was given using Yakhta-3 and Yakhta-4 apparatus at 915 and 460
MHz electromagnetic oscillation frequencies for 60 min. Local hyperthermia
was given immediately before radiotherapy (1-3 sessions depending upon in-
dividual sensitivity) prior to 2-5 irradiation sessions.

Specimens from 12 patients were also studied by electron microscopy.
Tumor specimens from the central and peripheral segments and from normal
rectal mucosa immediately adjacent to the tumor were embedded to EPON-
812 by standard procedure to study in detail areas of interest after preliminary
review of semi-thin sections. Study of tumor ultrastructure was made using a
JEM-1200 EX-II (Japan) electron microscope. Biopsy specimens taken from
the same tumors before treatment were used as control.

Results. Histological study discovered well differentiated adeno-
carcinoma in 8, moderately differentiated adenocarcinoma in 21,
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Kavnuneckue uccaedobanus

Tabnuuya

Table

Neue6Hblii naToMopd o3 8 ONyxonsix NPAMoil KMLIKK Mocne NpeaonepaunoHHO TepMopaaroTepani g8 3aBUCUMOCTH OT CTENEHN

nuddepeHumposku
Therapeutic pathomorphosis in rectal cancer as a result of preoperative thermoradiotherapy with respect to tumor differentiation
Crenets newebHoro natomopdosza
Bcero

CreneHb anddepeHUNpoBKi | 1] 11} He:r naromopdosa
aAEHOKAPLIMHOM NPSAMON KMLKU

abe. %* abe. %* abc. %* a6c. %* abe. %*
BricokooanddepeHunposaHHan 1 12,5 4 50,0 2 25,0 1 12,5 8
Well differentiated 100
YmepeHHoguddepeHumpoBaHHas 5 23,8** 10 47,6 6 28,6 0 - 21
Moderately differentiated 100
HuskonnddeperumposarHas 0 - 5 45,5 6 54,5 0 - 1
Poorly differentiated 100
Cnuaucran 1 8,3 3 25,0 7 58,3 . 1 8,3 12
Mucinous 100
UToro*** 7 13,5 22 42,3 21 40,4 2 3.8 52
Overall*** 100

No. %* No. %* No. %* No. %* No. %*
Differentia_tion of rectal | i i none
adenocarcinomas

Total
Therapeutic pathomorphosis grade

MpumeuyaHua. *—npoLeHT paccuutaH oT obLero yncna 60/bHbIX C 0ANHAKOBLIM FMCTONOMMYECKUM CTPOEHVEM ONYXOu; ** — pasnu-
4Yua AOCTOBEPHbLI MO CPABHEHMIO C Fpynnoi 60nbHbLIX ¢ HU3KoanddepeHUMpoBaHHON ageHokapumMHomMoii (p < 0,05); *** — npoueHT paccyuTaH

ot o6uero yncna o6ny4eHHbIX BONbHbIX.

N o t e s. *, percentage of the total number of patients with the same tumor histology; **, significant differences with poorly differentiated ade-
nocarcinoma cases (p<0.05); ***, percentage of the total number of patients undergoing irradiation.

TOPMO3HOro U3nyyeHus 15 Mas. boabHbBIX OGIysany B TeueHue S MHEl 10 one-
pauuu, pasopas gosza — 5 [p. Buyrpunmonocthas CBY-rumeprepmus
OCYILECTBIATACh Ha ammmaparax «SIxta-3» n «fIxra-4» ¢ yacroroit onekrpomar-
HUTHBIX Koje6aHuit 915 u 460 MIi1 B Teuenne 60 Muu, JlokanbHas TumiepTep-
MU [TPOBOAKIACH HENOCPEACTBEHHO MePel CeaHCcoM yueBoii Tepamuu (1—3
ceaHca B 3aBUCHMMOCTH OT MHAMBHAYAJTBHON YYRCTRBUTENIBEHOCTH), Nepen 2—5
ceaHCaMy obaydeHHd.

Ha npenapatax 12 601bHbBIX OBLIO BEITIOIHEHO TaKXe W 3IEKTPOHHO-MUKPO-
CKOMuMueckoe uccnegosadue. Kycouky olyxoam U3 LEHTPAITBHBIX U nepudepn-
YeCcKMX OTHENOB, a Takxke U3 HEMOCPEACTBEHHO Mpuiexanieil K omyxomu
HOPMAIbHOIA CIM3UCTOM 00010YKHY NPsMOit KULIKHK 3aKkmodand B DTIOH-812 mo
OBICMPUHATON METOAMKE M TOC/E NPEABAPUTCILHOTO MTPOCMOTPA TOMYTOHKUX
Cpe30B B CBETOBOM MHUKPOCKOIIE NPULIEJIbHO 3aTAYNBANK GI0KU Ha MHTEPECYIO-
nMe y4acTky. M3ydeHue yIsTpacTPyKTyphl OIYXOAM OCYILCCTB/SUIOCh B 3/1¢K~
TpoHHOM mukpockone JEM-1200 EX-II (Anonust). KonTponeM Ans OUEHKU
Ha6II0aeMBIX U3MeHEHHI ObUTH GHOMNTATHI TEX K€ ONyX0Jiei, MOJyuYeHHBIE A0
COOTBETCTBYIOLETO ACYEHUS.

Pesyabratet uccaenosanust. ITpyu rMcTo10rHuecKoM HCCaenoBa-
HUMM MaTepuanay 8 GoiapHBIX 0OHapyxeHa BeicokoauddepeHMpo-
BaHHAas ageHoKapuWHoMa, y 21 — yMmepeHHomubdepeHIpoBaH-
Had,y 11 — HmKonmb(bepeHunpoBaHHaﬁ uy 12 — cnusucrad.

CreneHs BRIpAXeHHOCTH JeueOHOTO aToMopdo3a Ha TUCTONO-
IMYECKOM YPOBHE OINpPEAEIUIACh IO KPHTEPHUSIM, pa3pabOTaHHBIM
I A. Jlapuuxkosoii [5].

Hab61iomaeMble Ipy CBETOONTHYIESCKOM MCC/IEJ0BAHUY MaTepUa-
J1a YRAJTeHHBIX OITyX0JIeil K3MEHEHNS HOCWIIH, KaK PaBWIIO, OTHO-
TUITHBIH XapaKTep U BRIPaXaTUCh B HApaCTaHUM AUCTPODUYECKUX U
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poorly differentiated adenocarcinoma in 11 and mucinous adeno-
carcinoma in 12 cases. Histological degree of therapeutic patho-
morphosis was assessed by G.A.Lavnikova's criteria |5},

Light microscopy of tumor specimens demonstrated similar
changes as increasing dystrophic and necrobiotic processes in
cancer cells. As seen in the table, 7 patients receiving thermora-
diotherapy had morphological changes corresponding to grade
1 pathomorphosis, 22 had grade IT and 21 had grade 111, 2 cases
had no signs of pathomorphosis.

These results are evidence of a considerable damaging effect
of preoperative thermoradiotherapy on rectal cancer. Analysis of
the results with respect to tumor histological differentiation
demonstrated preponderance of grade I11 radiation pathomor-
phosis (54.5% of cases) in patients with poorly differentiated ad-
enocarcinoma which was much higher as compared to well and
moderately differentiated tumors. There were no significant dif-
ferences in the results between mucinous and poorly differenti-
ated adenocarcinomas.

One patient receiving 1 session of preoperative micro-wave hy-
perthermia (mucinous adenocarcinoma T4NOMO) and surgery
at 24 h after thermoradiotherapy demonstrated considerable
changes in tumor tissue as assessed by light and electron

microscopy. Light microscopy discovered (fig.1,a-d) marked
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HEKPOOHOTUYECKHUX ITPOLIECCOB B PAKOBBIX
xierkax (1adi.). TakuMm obpaszoM, y 7 60i1b-
HBIX U3 YMCJIA MOTyYaBIUIMX TEPMONYICBYIO
Teparuio BbISIBAECHB MOPQONTOTHYESCKIE H3-
MeHeHus, cooTBeTcTBYI0IIMe | cTeneHy naro-
mopdo3a, y 22 — I crenienu, y 21 — 111 cte-
IICHH, a'y 2 OONBbHBIX JieyeGHbI maromopdo3
B OIyX0J1M He HAOMOAaNCs.

TTonyyeHHbIE  PE3YIBTATHl JOCTATOUHO
y6enuTeNsHO CBUICTENLCTBYIOT O 3HAYM-
TEJABHOM MOBpPEXAAOLIEM ICHCTBUA, KOTO-
poe OKa3bBaeT Ha paK MPsiIMOM KUILKU Me-
TOAUKA TpeRoNepalliOHHON TepMopaano-
Tepanuu. EciM cpaBHUTH OIyXONMU € pa3-
HOIi- CTEMEHBIO TUCTOA0THIESCKOH audde-
PEHLIMPOBKH, o4eBUAHO npeobaamanue 111
cTereHu Jsieyebuoro naromopdosa (54,5%
HabM04CHUI) B TpyTINe OOALHEBIX ¢ HU3KO-
nnddepeHUMPOBAHHON aXeHOKapLWHO-
MO, YTO TOCTOBEPHO BbILIE AHAJIOTUIHOTO
MoKa3areis Mo CPABHEHUIO C BBICOKO- M
ymepeHHonuddepeHuposauusiMu  ¢op-
mamu., CpaBHUTEILHBIN - AHATU3 JIy4€BOr0
naroMopdo3a MeXIy CIU3NCTONH ¥ HU3KO-
nuddepeHUNPOBAHHON ancHOKapLUWHO-
MO JOCTOBEPHBIX PAa3IUINi HE BBIABIIL.

Y 6onsHoro, mpoteniuero 1 ceaHne npe-
ponepaiiuontoit CBY-runeprepmuu (Ciu-
seobpasylontas aneHokapiuHoma T4NOMO)
M OTIEPMPOBAHHOTO ¥epe3 24 9 1ocne OKOH-
YaHUS TePMOJIYyICBOro JISUCHUS Ha CBETOOM -
TUYECKOM U VIBTPACTPYKTYPHOM YPOBHE,
ObLTH BBISBJICHBI 3HAYNUTEIIbHBIC U3MEHEHMS
onyxonesoit TkaHu. [Ipu cBeToONTUUECKOM
viccaeaoBaHAM 0OHapyXeHo (puc. 1, a), uto
CTPYKTYpa onyxou pe3ko Hapymena (111
cTeneHs gedeGHoro naromopdo3a) 3a cuer
paspacTaHus COEIMHUTENbHOU TKaHM, HH-
dunsrpariu TMMGONIHBIMUA 31EMEHTAMHU
rUIa3sMaTUYECKUMH KIIETKaMU, D03uHobuU-
JamMu. Onpenessunich rPYIIbL OMyXOMEBbIX
KJIETOK, cOOpaHHble B OECCTPYKTYPHEHIE
KOHIJIOMEpATH 60 HOPMUPYIOITHE OT-
IEAbHBIE XeJe3UCTONnoN00HbBIE 00pa3oBa-
HUA C BHIPAXEHHBIMU AUCTpodrYecKuMU
U3MEHCHHMSAMU.

le/l 3NEKTPOHHO-MHUKPOCKOITMYECKOM .

WCCISAOBAHNU LEHTPANbHBIX YYACTKOB HO-
B0oOOpa3oBaHus Habmogaiuch PparMeHTH
[OrudUIMNX KJIETOK, OONBIIOE KOJUYECTBO
cBOOOJHONEXAUIUX IPUTPOLIUTOB, MYyYKH
TOHKUX GUOPWUIAPHBIX CTPYKTYp, KOJIIa-
TeHOBBIE BOJIOKHA PA3HOM CTENEHU 3pPefio-

CTH, IOJIA MenKo3zepHucToro Beuiectea. Ha ¢oHe BeTpeuanucn
[PYILIBL pe3Ko e opMUPOBAHHBIX KIETOK (pHC. 1, b) ¢ KpymTHEIMYU
YPOLIUBBIMU siIpaMy. XpOMaTHH B BUJE IPYOBIX CKOIUIEHHI B pa3-
HBIX YYaCTKaX KapHOILIA3MBI, SIPLIIIKY B OCHOBHOM ruItepTpodu-
pOBaHbl, B LUTOIDIA3ME — OTEUHBIE MUTOXOHAPUHU C OCTATKAMU

Puc. 1 (a~d). Mopdonornueckue MaMeHeHUa B TKaHU ONMYyX0au NPAMONA KMILKK focne
1 ceaHca npeponepauuoHHoin CBY-runeprepmun (onepauua uepea 24 y nocne
OKOHYaHM!si TEPMONYHERBOrO NleueHuUs ).

a — lll cteneHb neyebHoro naromopdosa. Cpean 06WMPHLIX Noneit GNBPO3HON U HeKpoTU-
31POBAHHON TKaHW ONYXOJIM UMEINTCA eANHUYHLIE XENe3ncTble 06pasoBaHns n3 Hekpobno-
TUHECKM M3MEHEHHbIX PakoBbIX KNeTokK. X 100; b — kneTtka ¢ BblpaxeHHsIMU AMCTpodUYecKun-
MU U3MEHEHNSIMU CPEeAU MENIKO3EePHUCTOro BelecTBa ¢ pparmMeHTaMu opraHonaos KNeTok U
ceoboaHoNexatumnx apuTpountos. x 9600; ¢ — rpynna onyxoneBbiX KNeTOK C KPYMHLIMA S4pa-
MU YPOLMBOA GOPMBI C MapruHanbHbIM PACcoNOXEHUEM XPOMATUHA. ARepHbIe Nopb! Pac-
wupeHsl. B uutonnasme BapbupyioLlee KOTMHECTEO OTHOCUTENBLHO COXPAHEHHLIX OPraHenn. x
4000; d — dparmenT kanunnapa. JHAOTENUOLUTLI C KPYNHLIMY YPOANMBLEIMU Aapamn, Beipa-
XeHa Bakyonusauua opraHenn uMtonnasmbl, MUKPOBOPCWHKK peayuuposaHbt. x 25 000.

Fig. 1 (a—d). Morphological changes in rectal cancer following 1 preoperative micro-
wave hyperthermia session (surgery 24 h after thermoradiotherapy).

a, grade Il pathomorphosis. There are solitary glandular clusters of cancer cells with necrobiotic
changes among vast fields of fibrous and necrotized tumor tissue. x 100; b, a cell with marked
dystrophic changes among small-granular substance with cell organoid fragments and free lying
red cells. x 9,600; ¢, cells with large misshapen nuclei demonstrating marginal chromatin
location. Nuclear pores are enlarged. A varying number of relatively well preserved organelles. x
4,000; d, a capillary fragment. Endotheliocytes with large misshapen nuclei. Marked cytoplasm
organelle vacuolation, reduced microvilli. x 25,000 -

changes in tumor structure (grade 111 radiation pathomorphosis)
due to growth of connective tissue, infiltration of lymphoid ele-
ments, plasmatic cells, eosinophils. There were tumor cell clus-
ters in the form of unstructured conglomerations or separate glan-
dular formations with marked dystrophic changes.
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Puc. 2 (a—c). Mopdonormyeckne nsmMeHEHUS B TKaAHU ONYXONU NPAMOIA KMLLKK Nocsie 2 CeaHCOoR npegonepauuordHoin CBY-runep-
Tepmuu (onepauus Yepes 24 4 Nocne OKOHYaHNA TEPMONY4EBOro JIe4erUs).

a — | cTenedb nevebHoro natomopdosa. O6Las CTpyKTypa ONyxonu coxpaHeHa. B xene3ancronofoBHbIX CTPYKTYpax OTMeHanTCa NoIMMop-
dnam n gucTpodnyeckme NU3MeHEHUs HacTu Pakoebix KNneTok. X 120; b — rpynna onyxonesbix KNeTok ¢ KpynHIMMYPoOnneoit hdopmel sapamu.
B uutonnasme 0OTHOCMTENBLHO COXPaHHble opraHeibl. Mexay KneTkamu BCTPevaTCs AeCMOCoMonoaobHsie coeanHenus. x 25 000; ¢ — rpyn-
rna KNeTokK C OTHOCUTENILHO COXPaHHOM CTpykTypoii. x 8000.

Fig. 2 (a-c). Morphological changes in rectal cancer tissue following 2 sessions of preoperative micro-wave hyperthermia (surgery
at 24 h after thermoradiotherapy).

a, grade | therapeutic pathomorphosis. Preserved general tumor structure. Glandular-like structures are polymorphous, there are dystrophic
changes in some cancer cells. x 120; b, tumor cells with misshapen nuclei. Organelles in the cytoplasm are preserved rather well. There are

desmosome-like cell connections. x 25,000; ¢, cells with a rather well preserved structure. x 8,000.

KPMCT, BAKYOJIH PA3HOM BelMUYMHbL. [PaHULIBI KJIETOK NPAKTUYECKH
HE OIpeNe/BUIUCh, CIICUMATM3UPOBAHHBIC COSTITHEHUS OTCYTCTBOBA-
Jii. B nepudepryeckux oTAeNax Onmyxoiq MHOTO KJIETOK B COCTOs-
HUU HEKPO3a € BBIPAXECHHBIMU MPU3HAKAMH TUCTPOGHHU, OJHAKO
BCTPEYAINCh IPYTIHL KJIETOK ¢ OTHOCHTENBHO COXPAHHOM CTPYKTY-
poit opranounos (puc. 1, ¢). [L1asmaruaeckrie MeMOpaHbl 3TUX KJie-
TOK OBLTH XOPOIIIO COXPAHEHBI, BCTPEYANUCh EIMHUYHBIE CIICINANIV -
3MPOBAHHBIE COCIUHEHUS.

Cocyaucrsie 06pa3oBanyst B HEHTPATLHBIX OTAENAX OTIYXOiM
MPaKTUYECK OTCYTCTBORAITH, a B TepUhepPUIECKIX YaCTO UMEITH BhI-
paXeHHBIE . B- Pa3HOW CTENMEeHU MUCTPOPUUECKHE H3MECHEHMS
(pyc. 1, d). DHIOTETMOMMTHI HEPEAKO MIMEN KPYIIHLIE YPOIIVBEIC
AApa ¢ BKIIOYEHHSMH, JacTo Habatonanucy HabyxaHue 1 BakyoiIn3a-
IIMs1 OpraHeul HUToILasMbl. IIpocBeThl COCYAIOB YacTO HeNpaBulb-
HO¥ (hopmbl, BazanbHag meMOpaHa Hepenko dparMeHTHpoBaHa. Oa-
HAaKO BCTPEYAIHCh M HeHM3MeHEeHHBble cocyabl. Ilpunmexaiuast K
OIyXOJIN HOpMANTBHAS CIM3MCTAS XOPOILIO COXPAHEHA M IpaKTHYe-
CKM JIMIIIEHA YIBTPAaCTPYKTYPHBIX H3MEHEHHUI.

TIpy1 rUCTONOrMYECKOM MCCIACHOBAHUM OINYXONMN Yy GOMBHOM,
nonyunBlIcii, kpome obnyuenus, 2 ceanca CBY-runeprepmun
(ymepenHnoauddepenmposaHnas anenokapuyiHoMa T3INOMO) u
OIIEPMPOBAHHO TOXeE Yepes 24 4 1mociie OKOHYaHHUS TEPMOJTYYEBO-
ro Je4YeHus, 3aMETHBIX U3MeHEeH i B 001Iel CTpYKTYpe HOBOOOPa-
30BaHUs He Habmomaroch. OTMeyanuch auilb Gojee BRIpAKEH-
HBII KJIIETOYHBIH MoaMMophu3M M NPU3HAKK JUCTPOMUH KIIETOK
(puc. 2, a) (I crenenp neyebHOTO MatoMopdo3a ¢ yyactkamu 11
ctenieHn). B TakoM cityyae mokasaTeneM neHCTBHS TIPOBEICHHOTO
JIEYEHUSI MOTYT OBITh MIaBHBIM 00pa3oM cy0-MUKPOCKONUYECKUE
usMeHenus. Mcciaenosanue TOHKOM CTPYKTYPHI OMYX0JM IOKa3a-
JIO BHIPaXEHHBIE HU3MEHEHHUs SACPHO-LUTOIUIA3MATHYECKOTO
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Electron microscopy of the tumor central area discovered de-
ad cell fragments, a large number of free red cells, bundles of thin
fibril structures, collagen fibers of different maturity, fields of a
small-granular substance. There were severely deformed cells
(fig.1,b) with large misshapen nuclei against the background.
Chromatin was seen as rough clusters in different karyoplasm are-
as, most nucleoles were hypertrophied. Edematous mitochindria
with cryst residues and vacuoles of different size were found in the
cytoplasm. Cell boundaries were practically undetectable, there
were no specialized connections. Tumor peripheral segments
contained many necrotic cells with marked dystrophy signs,
though there were also cells with relatively intact organoid
structure (fig.1,c). These cells had well preserved plasmatic mem-
branes and solitary specialized structures. There were practically
no vascular formations in the tumor central segments, while pe-
ripheral segments often demonstrated variously marked dystrop-
hic changes (fig.1,d). Endotheliocytes often had large misshapen
nuclei and swelling, vacuolated cytoplasmatic organelles. Vascu-
lar lumens were irregular, the basement membranes were frag-
mented. However, there were intact vessels tco. :

Normal mucosa adjacent to the tumor was well preserved and
had practically no ultrastructural changes. :

Histological study of the tumor from a patient receiving irra-
diation with 2 hyperthermia sessions (moderately differentiated
adenocarcinoma T3NOMO) and surgery to follow at 24 h failed
to discover marked structural changes. There were more marked
cellular polymorphism and signs of cell dystrophy (fig.2,a) (gra-
de I therapeutic pathomorphosis with grade IT areas). In this ca-
se mainly submicroscopical changes may provide evidence of
treatment effect. Study of tumor subtle structure found marked
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COOTHOMIEHUd B HYacTH KJIETOK. ITO KIETKHU
(puc. 2, b) HenpaBWIBHON (DOPMBI C KPYNHBIMU
YPOAIMBLIMU siipaMU. XPOMATHH B BHUIE TIPyObIX
CKOILUIEHUII pacTionaraics B HUX IPeUMYIIECTBEHHO
o nepudepun. AnepHele nopbl MHOTOYHCIEHHEIE U
3HAYMTEIbHO paciMpentl.. KoiuuecTBo opraHe/1 B
UMTOTNIA3ME BapbupoBano. OHU OBUTH JOCTATOMHO
XOpOUIO COXpaHEHbl. BeTpeuanuch rpynmsl KIeTok
B COCTOSIHUM HeKpo3a (UX HECKOJbKO Ooblie
B LICHTpaJbHBIX OTHENax onyxoiu). Hepeako omy-
XOJIEBBIC KJIETKU ObLTH MPAKTUYCCKM HE M3MEHEHBI
(puc. 2, c). XapakTepHa BHIpaXXeHHas WHOWIbTpa-
uMsg ONMyXoNneBoil TKaHU JTUMMOUITHBEIMU DJIEeMEHTa~
MH U 303uHO(GMNaMu. B cTpoMe — KoJLlareHOBBIE
BOJIOKHA Pa3HO# CTETIEHU 3PE10CTH, MHOTO COCY/IH -
cThIX 00pa30BaHMii, KOTOPHIC HECKOJbKO - Yallle
BCTpeyanuch Ha rrepudepuu onyxonu. Yacts U3 HuX
uMena oGpIYHOE CTPOCHHE, NPYrHe MU3MEHEHLI: JH-
HOTEJINOHUTH C KPYNHBIMU HENPaBUIBHOMN (HOPMEI
a1paMy, MUKPOBOPCHHKU PeAyLIMPOBAHEI, IIPOCBET
COCyl0B CyXeH, OazanbHas MeMOpaHa (parMeHTH-
posana. HopMmanbHas cnusuctas 6e3 NpPU3HAKOB
YABTPACTPYKTYPHBIX U3MEHEHUIA.

B 5 nabntoaeHUsX UCCICROBATHCH OTTYX0IH 60Nb-
HBbIX, HOJAYIMBIIMX 3 ceaHca FUMEPTEPMUU COBME-
CTHO C BO3JeiCTBIEM raMMa-061y4eHusl U OTIEPUPO-
BaHHBIX Yepe3 24 4 oCIe OKOHYAHUS TEPMOIYUEBOTO
JedeHns (4 — ymepeHHOAMGDDEPEHIIMPOBAHHBIE aie-
HOKapIMHOMEI €O ctaaueit 3abonesarus TINOMO u
1 — co craaueit 3a6onesanust T3AN1MO).

IIpu rucTONOTHYECKOM MCCAENOBAHHH H3MEHE-
HUS B OHOM onyxonu cooTBeTcTBOBanu Il creneny,
a B OTAENBHBIX YYACTKaX | cTeneHu leveGHOTO N1aTO-
mopdosa, B 3 — Il crenenu (puc. 3, @) U B ogHO —
II ¢ yuactkamu III crenenu. MU3MeHeHus yasTpa-
CTPYKTYPHI B HUX GBUTH OZHOTHIIHBIMM, JIHLIIb C pa3-
HOM CTENEHbIO BHIPAXEHHOCTH MOBPEKICHUN KIe-
TOYHBIX CTPYKTYP. BBISIBASAMCE JyYeBbIE TMTAHTHI
(puc. 3, b). B ueHTpanbHBIX OTAENaX HAOIIOIATUCH
GEeCCTPYKTYPHBIE yYacTKU ¢ (parMeHTaMu OPraHOW-
[IOB KJIETOK, YUYACTKH HeKpo3a. Berpeuanucs KieTku
¢ TyOOKMMH IUCTPODHUYSCKUMU WU3MCHCHUSIMMU:
MPOCBETJECHHAS] LIUTOIUIa3Ma € BAKYOISIMHM, MHEIH-
HoBBHIMU urypamu, uzocomamu. Koandectso op-
raHeJ1 BapsMPOBao. 5lApa B YacTH KJIETOK CMOpIIIe-
HBI, silepHast 060JT0YKA HeueTKasl, XpOMATHH Pa3MBIT
(puc. 3, ¢). B npyrux xiierkax sizpa ypoaiusoii ¢pop-
MBI, GOJIbILIOE YUCIIO AAEPHBIX BKINIOYEHUN, XpoMa-
THH XJIOTIbeBUAHBIH, SAPLIIIKK THePTPOUPOBAHBI
(puc. 3, d). Hutornasma pa3Hoit 31eKTPOHHOI TIIOT-

HOCTH, BaKYOJIW3WPOBAaHA, MUTOXOHAPUHU JHUGO JUIIEHBI KPUCT,
6o comepxar ux ¢parMentsl. Ha nepndepun omyxoneii creneHs
MTOBpEXIeHUS KIETOK 3HAYUTENRHO Bapbuposaia, Hapamy ¢ yuacr-
KaMM HEKpo3a Ha0I0JaMKCh KIETKU € XOPOLUO, YMEPEHHO U IUIO-
XO COXPaHEHHOM YJBTPacTPYKTypoii. B yyacTkax, nmpuiexauux K
HEKPOTUYECKH U3MEHEHHBIM KJIETKAM M KOMILIEKCAM COXPaHMB-
LIMXCA KIETOK, GOBIIOE KOJMYECCTBO CBOOOTHOMEXKALITUX JPUTPO-
HUTOB, 303MHODWIOB, TMMMOUIHEIX 3JEMEHTOB, IUTA3MATUYECKHX

Puc. 3 (a- d). Mopdonormyeckne nameHeHns B TKaHU ONYX0SU NPSIMOMA KULUKKN
M B npunexaiieii HoOpManbHOW CNU3UCTON nocne 3 ceaHCOB npepone-
paunonHoii CBY-runeptepmun (onepaumsa uyepe3 24 4 nocne OKOHYAHUA
TEePMOSTYYEBOroO JIEYEHUSN).

a — Il cteneHb nevebHoro natomopdo3a. Pe3ko BuIPAXEHHLIN NOANMOPdU3M, ANC-
TPOdA 1 HEKPO3 PAKOBLIX KNeToK. O6pasoBaHNE TaK HA3LIBAEMBIX KPY>KEBHbIX CTPYK-
Typ B onyxonu. x 200; b — dparmMeHT niydesoro ruranta. x 6000; ¢ —- rpynnel onyxo-
JIEBbIX KNETOK C BbIPAXEHHbIMU AUCTPODUHECKUMUN N3MEHEHUSIMU: MPOCBETNEHHAN
uMTONNa3ma C BaKyoONsMW, XPOMATUH SiAEep BbIMbIT, MPaHULbl KAETOK HeuveTKue. X
8000; d — dparmMeHT LuTONNa3Mbl KNETKU HOPMaLHOR CAN3UCTON 060N04YKK, Npune-
Xawel K onyxonu. MosbllieHHOE cnn3eobpasoBaHue, BakyonM3alua opraHenn,
OTEYHOCTb MUTOXOHAPWIA. X 15 000.

Fig.3 (a-d). Morphological changes in rectal cancer tissue and in normal adja-
cent mucosa following 3 sessions of preoperative micro-wave hyperthermia
(surgery at 24 h after thermoradiotherapy).

a, grade |l therapeutic pathomorphosis. Marked dystrophism and necrosis of cancer
cells. There are lacy structures. x 200; b, a radiation giant fragment; x 6,000; ¢, tumor
cell clusters with marked dystrophic changes: clear cytoplasm with vacuoles, washed-
away nuclear chromatin, unclear-cut cell boundaries. x 8,000; d, a cytopiasm frag-
ment of a cell from normal mucosa adjacent to the tumor. Increased mucus produc-
tion, organelle vacuolation, mitochondrial edema. x15,000.

changes in the nucleus-cytoplasm ratio in some cells. These cells
(fig.2,b) had irregular shape and large misshapen nuclei. The
chromatin was mainly seen on the periphery as rough clusters.
There were numerous and significantly enlarged nuclear pores.
Cytoplasmatic organelles were varying in number. They were rat-
her well preserved. Cell clusters in necrotic state were encounte-
red (in a greater number in the tumor center). Some tumor cells
were practically unchanged (fig.2,c). There was characteristic
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Kaunuuecxue uccaedoBarua

KJIETOK, MYYKH KOJUTATEHOBbIX BOJIOKOH PAa3HOM CTENEHH 3peNOCTH,
¢ubpobiaactel. CocyaoB B HEHTPATLHBIX YYACTKAX OTTyX0JI€id MaJio,
a B OIHOM HabNI0AEHUM OHU TIPAKTUYECKN OTCYTCTBOBaNU. Ha rie-
pudepun cocyaucteie 00pa30BaHUs BCTPEYATHCH YalllE, CTENEHb
HMX COXPaHHOCTH BapbUpOBAna.

B HOpManbHOI CIU3NCTOM, pMIEXKalell K OIyXOJIM, OTMEYAIach
YCUJIEHHAA CEKPEIMsI CIU3U, HabMIofaNUCh KIIETKH C [IPU3HAKaMH
JIYYEBOr'O TIOBPEXIeHMsI (CM. pucC. 3, d): OBBILICHHOI BaKyoIu3a-
LIHEH, OTEUHOCTHIO MHUTOXOHIPHIA, ITOBbILUIEHHOM 3NIEKTPOHHON ITJIOT-
HOCTbIO MATPHKCA LMTOIUIa3MbL. B ctpoMe cpeny KomnareHOBBIX BO-
JIOKOH ObL1Y BUAHBI COCYAUCThIEC 00pa30BaHUs OOBIYHOTO CTPOSHYS,

V 6051bHOTO, ONEPUPOBAHHOTO Yepe3 2 CYT MOCIe raMMa-o0ITy-
yenust U 3 ceancos CBY-runeprepmun (yMepeHHOAuGbpepeHLIM-
popanHadg aneHoxapunHoma T3N1MO0), npu cBETOONTHYECKOM UC-
CJIeJOBAHMU OTYXOJU B: LEHTPAJNBHBIX OTAeAAX. ObLIM BUJIHBI
OOLIMPHBIE OYark HEKPO3a, MPYIITbI AMCTPOMMIECKN U3MEHEHHBIX
Kierox, nuMbounnas undunsrpauus (111 crenens neveGroro na-
ToMopdo3a). B nepudepuueckux oTaenax cCTpykTypa omyxoiu Obl-
Jla B HEKOTOPBIX Y4acTKaX COXpaHeHa, B IPYTUX OYard HeKpo3a €o-
YETAJIUCh C AKTHBHBIM 3aMelleHUeM NapeHXUMBL GuOpO3HOMH
Tkankio (IT— 11T crenens neuebHoOTO MaTOMOp03a).

TIpy DIEKTPOHHO-MUKPOCKOITMYECKOM MCCIAENOBAHUHM B LIEH-
TPAJILHBIX OTHEJIAX OITyX0au Haboaanuch 60ablINe 04aru HeKpo-
34 M KJIETKM ¢ IIIyOOKNMU AncTpodrndecKUMHI N3MEHeHUAMU. Sapa
B HUX (pparMEHTUPOBAHBI, C ITYGOKMMHU CKOTUTEHUSIMYU XpOMaTHHa,
LIMTOILIA3MA BAKYOJIM3WPOBAHA, €€ MATPUKC YIUIOTHEH, IIa3MaTu-
yecKkne MeMOpaHBl KJIETOK MPAaKTHYeCKU He orpeneinsiores. Cocy-
JUCTBIE 0Opa3oBaHus He Habmonaauch. B nepndepuueckux yyacr-
Kax onyxoiu cpend GuOpo3HOi TKaHU ObUIM BUJHEI KOMTIIIEKCHI
KJIETOK CO CJIab0l, YMCPEHHOI M BBLICOKOW CTENEHBIO MTOBPEXIES-
HUA KIIETOYHBIX opratesut. Cocyaucteie 06pa3oBaHus HEMHOTOUU-
CJIEHHDI, YaCTh U3 HUX UMETH BHIpAKEHHBIE MUCTPODUIECKUE U3~
MeHeHus. B HopManbHOW cIM3UCTOl HAaOMIODANMNCh YCHIIEHHAs
CceKkperst CITU3W, eNMHUYHbIE KIETKU C IPHU3HAKAMH C1aboBbIpa-
KEHHOTO JIYYEBOIrO IOBPEXIEHUs (SAPa HENMPaBUIbHOM (HOPMEI C
MHBaruHalmMaMu, paciiupeHHslie nucTepHbl IIIBP — mepoxosarsrit
SHOOIUIA3MATHIECKHH peTukyayM, 9P — rmmagkuit sngonna3Ma-
THYECKUH PETUKY/YM,; OTEYHOCTH MUTOXOHAPHUIA).

Hccnenopanme onyxosei yepes 3 cyT mocie Jy4eBoM Tepanuu
¢ aByms ceancamu CBY-runeprepmuu (ymepeHHOONbdepeHUu-
poBaHHaa ageHokapuuHoMma T3INOMO, Huzkoauddepenuupo-
BaHHas aaeHokapuuHoma T3N1MO0). [Tpu ceeToonTrdecKOM HC-
CleNOBaHUM M3MEHEHUS B l-ii- OMyXonHW COOTBETCTBOBAIHN
IT crertenu neye6GHoro natomopdosa, Bo 2-it — [ crenmenu. Ipu
3JIEKTPOHHO-MUKPOCKOTTHYECKOM MCCIEIOBAHUHM OTMEJaloCh
ocnabieHne MeXKIETOUHBIX KOHTAaKTOB, YMEHbLUICHUE 4YMCIA
CHeUHATH3UPOBAHHEBIX coenrHeHuil. Ha cBo60OAHBIX TTIOBEPXHO-
CTSX KJIETOK 0OJIbIIOE KOJNMYECTBO MUKPOBOPCUHOK, HEPEIKU
BHYTPUKJIETOYHBIC KAHAIBLEI C aMOP(OHBIM WJIH 3EPHUCTHIM CO-
ACPXHUMBIM. B MEXKIETOUHBIX TIPOCTPAHCTBAX — (HPArMEHTEI 110-
TUOIINX KJIETOK. SlIpa KNEeTOK ypoutnBoii ¢opMH ¢ runeprpodu-
POBaHHBIMU siApHINIKaMU. CTelleHb MOBPEXACHUST OpraHeNn B
LUUTOILIA3ME BapbHpOBajia. B HEKOTOpBIX KeTKax Opla 3HAUM-
TETLHO BRIPAXKEHA BAKYOJIM3alMs LIUTOTUIA3MBI, HHOIIA ompene-
JNS7I0CH GObLUIOE KOMUYECTBO Ju3ocoM. HopMmanbHas cnusucras
XOpOLIO coxpaHeHa. BripaxkeHa MHGUIBTpaLua € JInMpONAHbI~
MM 3JIEMEHTaMH, HeATPOWIBHBIMU JICHKOLUTAMH, 303MHODH-
JIaMU Y MJIa3MaTHYeCKUMU KJIETKaMH.
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infiltration of tumor tissue by lymphoid elements and eosinop-
hils. The stroma contained collagen fibers of different maturity,
many vascular formations, somewhat more frequent on the pe-
riphery. Some of them had normal structure, others were chan-
ged: endotheliocytes had large irregular nuclei, reduced micro-
villi, narrowed vascular lJumen, fragmented basement membrane.
Normal mucosa was free from ultrastructural changes.

Five patients received 3 hyperthermia sessions in combination
with gamma-radiation and underwent surgery at 24 h after ther-
moradiotherapy (4 moderately differentiated adenocarcinomas
T3NOMO and 1 T3N1MO disease). Histological study discovered
changes corresponding to grade 1l and in some areas to grade [
pathomorphosis in 1, grade Il in 3 (fig.3,2) and grade Il with
grade IIT areas in 1 cases. The specimens demonstrated similar
ultrastructural changes with different degree of cell structure
damage. There were radiation giants present (fig.3,5). Unstruc-
tured areas with organoid fragments and necrosis were seen in
central regions. There were cells with severe dystrophic changes
such as clear cytoplasm with vacuoles, myelin figures, lysoso-
mes. The organelles varied in number. Some cells demonstrated
nucleus shrinkage, unclear-cut nuclear membranes (fig.3,¢) oth-
er.cells had misshapen nuclei, numerous nuclear inclusions,
flake-like chromatin, hypertrophied nucleoles (fig.3,4). Cyto-
plasm had different electron density, was vacuolated, mitochon-
dria had no or fragmented crysts. The cell changes on the tumor
periphery were varying considerably. Together with necrosis are-
as there were cells with well, moderately and poorly preserved ul-
trastructure. There were a large number of free red cells, eosino-
phils,. lymphoid . elements, plasmatic cells, collagen fiber
bundles, fibroblasts in areas adjacent to necrotic cells and intact
cell clusters. There were few vessels in the tumor center (practi-
cally none in one case). On the periphery vessels of different de-
gree of preservation were seen more frequently.

Normal -mucosa adjacent to the tumor demonstrated
increased mucus production, there were cells with signs of
radiation injury (see fig.3,d) (increased vacuolation, mito-
chondrial edema, increased electron density of cytoplasm
matrix). There were normal vascular formations.among
collagen fibers in the stroma.

Light microscopy of specimens from a patient undergoing
surgery at 2 days after gamma-irradiation and 3 micro-wave hy-
perthermia sessions (moderately differentiated adenocarcinoma
T3NIMO0) demonstrated large necrosis areas, clusters of dys-
trophic cells, lymphoid infiltration (grade 111 pathomorphosis)
in the tumor center. On the periphery the tumor structure was
preserved in some regions, in other areas necrosis foci were seen
together with active substitution of fibrous tissue for parenchyma
(grade II-1II therapeutic pathomorphosis).

Electron microscopy discovered large necrotic areas and cells
with severe dystrophic changes in the center. The cells had frag-
mented nuclei with deep chromatin gatherings, vacuolated cyto-
plasm with condensed matrix and practically undetectable
plasmatic membranes. There were no vessels. On the periphery
there were cell clusters with mild, moderate or severe cell
organelle injury. There were only few vascular formations, a part
of them having marked dystrophic changes. Normal mucosa
demonstrated increased mucus production, solitary cells with
signs of mild radiation injury (irregufar nuclei with invagination,
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CTpyKTYpHBIE U3MEHEHUSI O1TyX0J1e i1 GONBLHBIX, TPOOIEPUPOBAH-
HbIX uepe3 9 cyt mocre 2 ceaHcos CBY-runeprepmuy (yMepeHHo-
qnddepeHUpoBaHHas aneHokapluuHoMa T3IN1IMO) u yepes 14
cyr nocie 3 ceancos CBY-runeprepmuu (ymepeHHoaubdepeHum-
poBaHHag aneHoKapuuHoMma TINOMO0) 6b1u aHaOTHYHBIMH U CO-
orBercrBoBanu I1I crenenu neveduoro natoMopdosa.

[Ipy 31eKTPOHHO-MUKPOCKOITUYECKOM MCCIeNOBAHUM CPeau
¢Gubpo01acTOB, IMYIKOB KOJLIATCHOBBIX BOJIOKOH, CBOOOAHOMEXA -
[YX 3PUTPOLIUTOB, TUM(DOHAHBIX 2IEMEHTOB, Makpodaros ¢ 60b-
LUIMM YUCJIOM JTH30COMANTbHBIX CTPYKTYP, COCYAUCTBIX 0bpa3oBa-
HUIL He U3MEHEHHbIX U ¢ TIPU3HAKaMU JUCTpodun HAGMIOAANINCH
€AMHUYHBIE KICTKHU Nape HXUMBI OITYXOJU MM UX KOMITICKCHI C 1 -
cTpodHIECKUMU U3MEHEHUSIMM PA3HOU CTEIICHU BHIPAXEHHOCTHU
M KJICTKM B COCTOSTHHM HEKPO3a.

3akmoyenre. CBETOBOE U 3IEKTPOHHO-MUKPOCKOITHIECKOE HC-
cJIeIoBaHNE Onyxoeit OOJBHBIX pakOM ITPAMOI KUILKHU [TOCIE NPO-
BeIeHUS NpeaoNnepalMOHHOTO MHTEHCUBHOTO KPYITHOMPAKLIMOH-
Horo obydeHnd B couetanuu ¢ CBY-runeprepMueii nokasano, 41o
M3MEHEHMs] B HUX HOCWIM, KaK MPaBuIo, OOHOTHITHBII XapakTep 1
BHIPAXATMCh B HApacTaHUH acTpoyeckKux U HEKPOOMOTHYECKUX
IPOLIECCOB B MapeHXUMe B CTpoMe Omyxonu. B Gonbluell crernenu
paspyllleHHI0o W rubenu NOABEPrajavuch UEHTPAaNBHBIE Y4acTKU.
OnpeneseHbl CXOXNE KAPTUHBI [IOBPEXISHUS OPTaHOWIOB KIIETKHU:
paspylieHHe SICPHBIX ¥ KIETOUHbIX 000JIOUEK, pachajl KJIeTOK Ha
oTaesbHble (hparMeHTHI, BaKyonuzauus U dpparMeHTaums UCTEpH
SHAOIUIA3MATHYECKOTO PETUKYayMa U annaparta foabaku, Habyxa-
HUe U paspylieHue mutoxoHapuil. [IperonepaiiionHas TepMopa-
JMOTEpanHs OKa3LIBAET 3HAYUTCIIBHOE TIOBPEXIalolIce IeHCTBUE HA
onyxoas. 111 crenens nevyebHoro naromopdo3a ormeueHa y 40,4%
GONIBHEIX. XapaKTepHa pa3sHWLA B peakUMy OITyXOJIei Ha JIeYeHUe,
OJHH U TE K€ TUCTOIOTHYECKHE (hOPMBI OMYXOJEii IPU OTHOTUITHOM
JIeYeHHUH Y pa3HBIX 0OJBHBIX MMEIOT Pa3HYIO CTENeHb NOBPEKICHUS
YABTPAcTPYKTYpPhI. OMHAKO B HETOM B HU3KOAU(DDEepeHIIMPOBAHHBIX
W CIM3UCTHIX AIeHOKapIIMHOMaxX oTMedaercs ipeobnanatue I cre-
neHu JeyebHoro nmatoMmopdo3sa. [poseacHHOE uccnaeI0BaHHE TTO-
3BOJWIIO MPOCACONTh AUHAMUKY YIBTPACTPYKTYPHBIX U3MEHEHHUI
OMyXOMEBBIX KIIETOK B Pa3Hble BpeMEHHBIC HHTEPBabl TOCE OKOH-
YaHUs IEYEHUS, YTO BAXKHO LISl ONpeAeIeHUA ONTUMATBHBIX CPOKOB
NpoBeaeHYs TepMopanuoTepanuu. MccienoBanme yasTpacTpykTy-
PBI HOPMATBHOUR CIU3UCTON 060104KM, MPUWIEXKaNIei K ommyxoiu,
[TOKa3a/10, YTO TEPMOPATHOTEPANHs BO3ACUCTRYET HA Hee JIUIIL B
MMHUMaNbHO CTENCHHU.

PaGora Bhinonuena B pamkax npoekta POOU Ne 00-15-979-39
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enlarged RER [rough endoplasmatic reticulum] and SER
[smooth endoplasmatic reticulum] cisterns, mitochondrial
edema).

Study of patients undergoing surgery at 3 days following ra-
diotherapy with two micro-wave hyperthermia sessions (moder-
ately differentiated adenocarcinoma T3NOMO, poorly differen-
tiated adenocarcinoma T3N1MO0) demonstrated the following.
Light microscopy discovered tumor changes corresponding to
grade II (one case) and grade I (the other case) pathomorpho-
sis. Electron microscopy discovered weaker intercellular con-
tacts, reduction in specialized connections. There were a large
number of microvilli on free cell surfaces, intracellular tubules.
with amorphous or granular contents were often seen. There
were fragments of dead cells in intercellular space. Cell nuclei
were misshapen and had hypertrophied nucleoli. Cytoplasmat-
ic organelles demonstrated variable degree of damage. Some
cells had marked cytoplasm vacuolation, sometimes there were
a large number of lysosomes. Normal mucosa was well pre-
served. It demonstrated marked lymphoid, neutrophil, eosino-
phil and plasmatic cell infiltration.

Similar structural changes corresponding to grade 111 thera-
peutic pathomorphosis were seen in patients undergoing surgery
at 9 days after 2 micro-wave hyperthermia sessions (moderately
differentiated adenocarcinoma T3N1M0) and at 14 days follow-
ing 3 micro-wave hyperthermia sessions (moderately differentiat-
ed adenocarcinoma T3NOMO0). Electron microscopy discovered
solitary tumor parenchymal cells or their complexes with various
dystrophic changes and necrotic cells among fibroblasts, collagen
fiber bundles, free red cells, lymphoid elements, macrophages
with a large number of lysosomal structures, intact and dystroph-
ic vascular formations.

Conclusion. Light and electron microscopy of tumor spec-
imens from rectal cancer patients-undergoing preoperative
large-fraction irradiation in combination with micro-wave
hyperthermia demonstrated similar changes mainly as in-
creasing dystrophic and necrobiotic processes in tumor pa-
renchyma and stroma. Central areas were injured most of all.
Similar patterns of cell organoids were seen, such as destruc-
tion of nuclear and cellular membranes, cell fragmentation,
vacuolation and fragmentation of endoplasmatic reticulum
and Golgi system cisterns, swelling and enlargement of mito-
chondria. Preoperative thermoradiotherapy produced a sig-
nificant destructive effect on the tumor. Grade III pathomor-
phosis was observed: in 40.4% of cases. The tumors
demonstrated individual sensitivity to treatment: tumors of
the same histological type responded differently to the same
treatment in different cases. However, grade 111 pathomor-
phosis was achieved mainly in poorly differentiated and mu-
cinous adenocarcinomas. We have studied tumor cell changes
in different terms following treatment which is of much im-
portance for establishing optimal time for thermoradiothera-
py. Thermoradiotherapy produced but minimal effect on ul-
trastructure of normal mucosa adjacent to the tumor.

This study was performed under RFFI project 00-15-979-39.
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