Clinical investigations

BeiBogpl: 1. B MI] oprann3oBaHa CHCTEMA pPaHHEN JHArHO-
CTHKH OIyXOJeH (CKPUHHHI) OCHOBHBIX JIOKAJIM3alMii, I103BO-
nA0mas aKTHBHO BBIABIATE 58% BCEX BIEPBBIE BbIABJICHHBIX
6OIBHBIX 3J0Ka4eCTBEHHBIMH HOBOOOPAa30BaHUAMH.

2. Brarogapsi BBICOKHM AHATHOCTHYECKHUM BO3MOXHOCTAM
3a6oneBaHns pacrno3HawTea y 78,3% G0NbHBEIX B HOJNHKIMHHKE
¥ uwb B 21,7% cayvaes noTpeGoBaioch yrIybaeHHOe CTaliu-
oHapHoe o0ciieloBaHue.

3. AKTHUBHAas AUArsoctdka sabonesanuil B I — Il crammax
npouecca cocrapnser 84,5%.

4. AHanu3 npeIOKEeHHBIX CKPUHMHIOBBIX MPOrpaMM CIIO-
cobcToBan panueidl (I cTaaus) AUArHOCTUKE paka Kexyaxa
B 41%, 060104HOI1 B 35% 1 npsAMOi KUILKYU B 44%, paxa nerxo-
ro B 37%, Mono4noii xene3bl B 57%, mouky B 32% u npejucra-
TenbHOU xene3bl B 50% ciyyaes.
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OLIEHKA BJIMSTHUS JIVUEBOHN TEPAIIMH
HA 3AJKHUBJIEHHE IIOCJTEOINEPAIMOHHBIX
[IBOB Y BOJIbHBIX PAKOM MOJIOYHOM KEJIE3bI

HUH xnunuueckoti OHKONO2UU

B HacTosuiee BpeMsA OCHOBHBLIM METO/IOM JICUEHHS paKa MO-
JIOYHOI KeJe3bl ABIAeTCS KOMOMHUPOBAHHEBIA METON — Mpeo-
HepaMOHHOe OOIyYeHHE MOJIOYHOMN JKENE3hl € MOCTENY LM
XUPYPrHYECKUM BMELIATENBCTBOM.

Kak ydeBas Tepanus, Tak B XHPYyPrHYeCKOE BMELIATENLCT-
BO OKa3bIBAKOT MOBPEXAAIOLIEe AelicTBHE HA HOPMAJIbHBIE TKa-
HM, M3-332 YEro IIPefOHepalioOHHas JIydeBas Tepamus JacTcs
B MEHBIIMX, 4Ye€M KypaTHBHasf Ilydepas TepamusA, [103aX.
Ipu 3TOM BeTMUMHA 0351 OOTyYEHHS JIOKHA 3aBUCETH OT 00B-
eMa IIaHUpPyeMOM Onepalvu, TaK KaK pasHble o 00beMy U Me-
TOIMKE XHPYPruuecKue OIepalyd OKa3hIBAKT, [0-BHAUMOMY,
pa3Hoe IIOBPEXAAIOLIEE JEHCTBHE.

Tospexaatouee AeHCTBHE HAa HOPMAJIbHBIE TKAHU XHPYPIH-
YECKOTO0 BMEINATENBCTBA, XUMHMOTEpPANHU, FOPMOHOTEpaIHU
U M00BIX JPYIHMX BHAOB IPOTHBOOIYXOJEBOIO JICUCHUS Npen-
JIaracM BBIPAXATh B €AMHHULAX, HCIIONB3YEMbIX JUIS OLEHKHU Ou-
ONIOTHUECKOro d(QeKTa B IIy4eBOoil Teparuu.

I gaHHoit paboThI MBI UCTIONB30BAIIH €/IMHULLY C YCIOBHBIM
HazBaHueM «u3orpeiy. I1o oToi mIKaje TONEPaHTHOCTh YHUBED-
CalbHOM COEIMHUTENLHON TKaHM coorBercTByeT 60 (1)I.
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EFFECT OF RADIATION THERAPY
ON POSTOPERATIVE SUTURE HEALING
IN BREAST CANCER PATIENTS

Institute of Clinical Oncology

Combination modality approach including preoperative
irradiation of the breast and surgery to follow is the princi-
pal treatment for breast cancer.

Since both radiotherapy and surgery produce a damaging
effect on normal tissues the preoperative irradiation is as a
rule given at undercurative doses. Irradiation doses should
be chosen with respect to extent of further surgery because
the damage of normal tissues depends on individual surgical
procedure undertaken.

We propose that damaging effect of surgery, radiotherapy,
chemotherapy, hormonotherapy and any other treatment on
normal tissues should be expressed in units of measurement
of radiotherapy biological effect.

In this study we used a measurement unit conventionally
termed ‘isogrey’. In this scale tolerance of universal connec-
tive tissue is 60 (i)Gy. Dose tolerance level is defined as a
biological isoeffective dose (BID) able to cause radiation
damage in 5% of patients within 5 years of follow-up. This
approach may in general be used for any treatment modality
inducing tissue damage.
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Kaunuunecxue uccaedoBarus

3a ToNepaHTHBIH YPOBEHb Mbl MPUHMMAEM TaKHe OHONOrHUec-
ke n3oagdexrusueie 103t (BU), mocne obmydeHus KOTopbI-
MH Y 5% OGoNbHEIX B TeYEHUE 5 NET mocne 06iydeHUs BOSHHK-
HYT JIy4eBble MOBPEXKICHUS. B npuHLNIE 5TOT MOAX0A MOXKET
ObITE MpUMEHEH K JMO6OMY BUIy N1€4eGHOIO BMELIATENLCTBA,
IIPH KOTOPOM NPOUCXOAUT MOBPEKACHHE HOPMAIbLHEIX TKAHEH.

OueHka 110CI€0IePALHOHHBIX OCIIOKHEHHI YKA3aHHBIM Me-
TOZOM [IPUMEHEeHa HaMK Y 97 OONBHBIX PaKOM MOJICUHOIL Kelle-
3bl, KOTOPBIM MPOBEJEHBI JIy4EBasi TEPANUA U SKOHOMHBIE Olle-
pauud. B 3aBHCHMOCTH OT BHIa Ji€4€HMHA OONIbHBIC ObLIH
pacupeneIcHel Ha Ape rpyniel: 1-1 — 70 607bHBIX, KOTOPbIM
NPOM3BE/IeHA TONLKO onepauus. Hapyuienus 3axuBneHus 1o-
CJICOIEPALHOHHBIX LIBOR B 3TOIi IPYIIIIe 0TMEYANIOCh TOIBKO Y 5
(7,1%) GonbHeIX; 2-51 — 27 GONLHBIX, KOTOPHIM IIPOBOIMJIACE
kpynHogpaxunonuposanuas (5 [p 3a ¢paxuuio) HuTeHCHBHAS
HpefonepannoHHas y4yeBas Tepanus ¢ Hociaeaytomeit (B Teue-
HHE NEPBLIX TPEX AHEH MOCHe 3aBepLIEHNs 00IyIeH s) Ollepa-
LMeH; OCHOKHEHHA Habmonanuch y 5 (22,2%) 60bHBIX.

Hnst GonbHBIX 2-ii TPyIIITB GHUIM IPOU3BENEHB! PACUETHI 3Ha-
ueHuit bUJI 06iyuenns ¢ y4eToM BIMAHNS Ha 9Ty BEJIHUMHY JI0-
3bl 32 (pakumto, pexuma PpaKkLHMOHUPOBAHKS, OBIYHAEMOrO
o6vema (1o ecTb 0Obema, orpanmyeHHOro 80% H30/1030#1)
1 IPOIOILKMTEIBHOCTH Kypca obnyueHus. PacueTsl npoussoau-
JM C HCTIONB30BAHHEM pa3paboTaHHBIX HAMH MAaTEMaTHUECKUX
MOJieNel KIHHMMECKOH PaJHOGUONOTHH [/l YHUBEPCANLHOI
COECAHHUTENBHOH TKaHU, MO3BOJLIOIIMX YYECTh BIMSHUE BBILLE-
NepeunCIeHHBIX apaMeTpoB Ha Benuuuny BUJI. B pesynsrare
ObUIM OmpemeneHs! BeIHYMHA BUA nna xaxnoit 6oibHOIL
U CpenHeEB3BeLIeHHOE 3HaucHne b/ 1o Beeil rpynne GonbHbIX.

U3 ananusa marepuana BUOHO, 4TO MpeaoNePaLHOHHOE 06-
TYyYEHUE 3HAYUTEIHHO YBEIMYHUBAECT BEPOATHOCTL HAPYLICHHS
3@KMBJIEHUS IOCICONEPALMOHHBIX WBOB. MbI IIpeanonaraem,
YTO 3aBUCUMOCTb 3TOH BEPOSTHOCTH OT OHONIOTMYECKOH [03bl
Jy4€BOH TEPAIMK U BKJIAJa MOBPEKAAOLIETO AEHCTBHS XUPYp-
FHYeckoil omepauuu umeer GpopMmy S-obpasHoit KpUROH U Mo-
*KeT OBITh onucaHa GyHxuuell youIn:

p =1/ (1+e5),

[A€ p — BEPOSITHOCTh MOABIEHHA dPdeKTa (B OTHOCHTEIBHBIX
emuuuuax), C u B — napametph! GyHKUMH, XapaKTepU3YIOLIHe
KOHKPETHBII 3 eKT a5t koHKpeTHOH TKakn, D — cymmapHas
BCIIMYMHA I1I0BPEXAAIOIIETO ACUCTBUSA MPOBEJEHHOrO JICUSHHS
(B nauHoM ciyuae — cymMa BUJ] npenonepaunoHuoro 00ny-
YEHHUS W HEKOH BEJIMYMHBI, XapaKTePH3YIOLEH OBPEXAAIOLIEe
ACUCTBUE XUPYPTHYECKOH omepanun).

Ilo HawMM npefBAPUTEIBHBIM OLIEHKAM, XHpPypruyeckas
OnEpalus Ha MOIOYHOM xene3e B 00beMe CEeKTOPAIBHOMN pe3ek-
LMK 10 CBOEMY MOBPEKIAIOLIEMY NEHCTBHIO HA HOPMAJIbHBIE
TKaHHU 3kBuUBaneHTHA 20—35 (u)[p. KonnvecTBennas ouexxa
HOBPEXAAIOUIEr0 ACHCTBUS MOXET 3aBHCETH OT 06beMa Hcce-
YEHHbIX TKAHEH, BEJUYUHBI KPOBOMIOTEPH, XapakTepa XUpypri-
YCCKOr0 BO3NCHCTBUA (MCCEUEHHE CKAJIBIIETIEM, 3IIEKPOHOKOM,
JrasepHan o6paboTka TkaHel u T. 1.).

Hnst 2-i rpynmel GONBbHBIX CPEAHEB3BELICHHOE 3HAYECHHUE
BUJ1 or npeponepaunonsoro oGyuenus cocrasuino 40 (u)[p,
4 C y1ETOM MOC/ICAYIONIE XHPYPTHIECKOH ONEPald CyMMap-

44

Evaluation of postoperative morbidity in these terms was
performed in 97 patients with breast cancer undergoing radi-
ation therapy and narrow surgery. The patients were strati-
fied into two groups depending on treatment received.
Group 1 (70 patients) received surgery alone. Suture healing
failure in this group was detected in 5 (7.1%) of cases only.
Group 2 consisted of 27 patients receiving large-fraction (5
Gy per fraction) intensive preoperative radiotherapy and
surgery (within the first three days following irradiation
completion). Postoperative morbidity was recorded in 5
(22.2%) patients.

Calculation of BID was performed in group 2 with
respect to dose per fraction, fractionation mode, tissue vol-
ume exposed to radiation (i.e. volume exposed to 80% iso-
dose) and duration of irradiation course. The calculation was
performed by clinical radiobiological mathematical models
developed by the authors for ‘universal connective tissue’.
As aresult individual BIDs was determined for every patient
as well as mean weighted BID for the entire group.

The analysis showed that preoperative irradiation increased
considerably the risk of postoperative suture healing. The
curve of the risk with respect to radiotherapy biological dose
and surgery contribution to the damaging effect has an S-like
behavior and may be described by decreasing function

p = 1/(1+ec),

where p is the probability of the effect in relative units; C and
B are the function characteristics of a specific effect on a spe-
cific tissue; D is the total damaging effect of the treatment per-
formed (in this case the total of the preoperative irradiation
BID and the value characterizing damaging effect of surgery).

By our interim estimates surgery for breast cancer con-
sisting of sectoral resection of the breast produces a 20-35
(1)Gy damaging effect on normal tissues. Magnitude of the
damaging effect depends on the resected volume, blood loss,
surgical technique (application of scalpels, electrical or laser
devices, etc.).

In group 2 mean weighted BID due to preoperative irra-
diation was 40 (i)Gy and reached 74-82 (i)Gy after the dam-
aging effect of surgery was taken into account.

Quantification of treatment (surgery in this case) effect is
interesting mainly because it provides optimal planning of
sequence, type and extent of treatment modalities in clinical
oncology.

Has BENMYHHA [OBPEKAAIOLIETO AEHCTBUS MPOBEAECHHOTO
nedenus pocturia 74 — 82 (u)[p.

Konuuectsennas onenka neuebHoro (B naHHOM ciyuae
XHPYPru4eckoro) sddexra HHTEPECHA HE CTONBKO CAMA II0
cebe, a maBHEIM 06PA30M MOTOMY, YTO OHA TIO3BONAET OIl-
THMH3UPOBATH MOC/IEN0BATENLHOCTD, XapaKkTep H 06LEM Jle-
ueOHOr0 BO3JEHCTBUS B KIIMHHYECKOH OHKOIOTHH.
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