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PEDEPAT

Lleab: OueHka A0MYCTUMOTO Mpeaesa OIHOKPATHON T03bl MH-
TpaornepaurMoHHoi JyyeBoii Tepanuu (MOJIT) npu KOMOMHUPOBaH-
HOM JICUEHUU HEMEJIKOKJIeTOUHOTro paka jierkoro (HMPII) I ctanguun
¥ aHAJTU3 YACTOTHI JTyYeBBIX PEAKIINI U OCIIOKHEHUIA.

Marepuan u Metosbl: OUEHKY MpeaebHO JI0MYyCTUMON OIHO-
kpatHoit 1o3b1 MOJIT npoBoauiu Ha OCHOBE MOAM(DUIIMPOBAHHOI
MaTeMaTUYeCKO Monenum  «BpeMs—a03a—(dpakIMOHUPOBAHUE»
(BA®) u nuHeitHo-kBagpaTtuuHoit mozaeau (JIKM). Pesybrars geue-
Hust u3ydeHsl y 110 6onbHbIx HMPJI 111 cTaguu, KoTopbie ObuiM paszie-
JIEHbl Ha TPU IPYNIbl. Y NepBOii ¥ BTOPOI IPyIIl KOMOMHUPOBAHHOE
JIeYeHNe BKITIOUAIO HEOATbIOBAHTHYIO XUMMOTEPAIUIo (MaKIUTaK-
ceJ1/KapOoTIaThH, IBa Kypca ¢ MHTEPBAJIOM B TPU HENIEIN ), OTIEPAIIUIo
1 MOJIT B no3se 15 Ip Ha hoHe panroceHCMOMIM3alMY reM3apoM (Tiep-
Bas rpymnna, 32 6osbHbIX) Wi MOJIT 10 Ip Ha oHe paagmoceHcHOMIM-
3alMKU LUCIIATUHOM (BTOpas rpymnmna, 29 00ibHbIX). 49 00JIbHBIM
TpeThell (KOHTPOIBbHOI) TPYMIBI MPOBOAMIACH PAIUKATIbHAS Olepa-
uust 6e3 obnydenusi. MOJIT mpoBoauiv MaaorabapuTHBIM UMITYJIb-
CHbIM OeTaTpoHOM MU B-63, reHepUpyIOLIUM ITY4OK ObICTPBIX MOHO-
9HEPTeTUYECKHX JIEKTPOHOB ¢ dHeprueir 6 MaB. 3oHbI 00TyUeHMS:
TIPY TTYJIBMOHIKTOMUY — TPaxXeo-OpOHXUATBHBIN YTOI, OM(ypKaluoH-
Hast 00J1aCTb, KJIeTYaTKa CPeOCTeHUsI; TPU JOOIKTOMUU — MIPUKOPHE-
Basl YaCTb OCTaBLLEICS 101 ¢ GPOHXO-ITYJIbMOHAIBHBIMU JIMMbOY3/1a-
MU, KYJIBTSI OpOHXa, KJIETYaTKa CPEIOCTEHMS; TP KOMOMHUPOBAHHBIX
onepaiusx ¢ pe3eKirei epuKapaa, Mpeacepanil, MaruCTPAITbHBIX CO-
cynos, nuileBona B 3oHy MOJIT nononHuTe1IbHO BKJIIOYAIN MPUJIeXKa-
mue cTpykTypbl. [11ommans obayyaeMbIX TKaHel Mpu KOJUIMMAaTope ¢
arepTypoii 4 X7 cM coctauia 28 cM’.

Pesynpsrater: Micnionb3oBanue moaeaun BA® u JIKM nokasaio,
4TO MpeebHO AomycTumasi ogHokpatHas 1o3a MOJIT y GoiabHBIX
HMPII cocrasnsier ~ 15 Ip. Ipu nposepenun MOJIT B nosze 15 Ip
JIy9eBO ITHEBMOHUT pa3Buiics B 9,41+4,8 % citydasix (B MHTEpBaje OT
OIIHOTO 0 IBYX MECSIIA), Iy4eBoii mHeBMOGuoOpo3 — 6,2+4,2 % (tme-
puon yeTblpe—IuecTb MecsiueB). [locie KOMOMHUPOBAHHBIX OIepa-
UM ¢ pe3eKUMe peacepauii 1 nepukapaa BbISIBJI€H JOKaJIbHbBII
JIy4eBoOi MUoKaparockiepo3 B 9,3+5,1 % cinyvasix u B 3,1+3,0 % —
9KCCYIATUBHBIN NEPUKAPIUT (B UHTEpBaJe OT MOJYroaa A0 roaa Me-
csueB). [Tpu MOJIT B nose 10 Ip yepe3 Mecsil mocie jedeHus pas-
BUWJICS JIy4eBOI THEBMOHUT B 3,4+3,3 % ciydasx, yepe3 ceMb MecCs-
1IeB BBISIBJICH JIOKAJIbHBIN JIy4eBOU MUOKapanockiepo3 — 3,4+3,3 %,
JIy4eBBIX THEBMO(DUOPO30B U MepuKapauToB He ObL10 (p < 0,05).

BuiBonbl: [TosnyyeHHbIe JaHHBIE TOBOPSIT O BO3MOXHOCTHU TPU-
MEHEHSITb nMpu KoMOuHupoBaHHOM JjedyeHun HMPJI 111 cragum
NOJIT B onHokpatHoit no3e 10 Ip u 15 Ip npu ynosieTBopuTebHOM
TIEPEHOCUMOCTHU MPOBOIUMOTO JICUEHUS] U JTOMYCTUMBIM YPOBHEM
JIy4eBBIX PEaKLMid U OCJIOXXKHEHUI, YaCTOTa KOTOPbIX Oblla CHUXKEHA
Tpu CHIKeHU ogHokpaTHO# 1036l MOJIT ¢ 15 Ip no 10 Ip.

KioueBble ClI0Ba: HeMmeaKoKAemouHblil paK 1eekoeo, KOMOUHUPO-
8aHHOe NedeHlUe, UHMPAONepayUoOHHAs Ay4e8as mepanus, ay4esvle pe-
AKyUU U OCA0NCHEHUS
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NHTPAOINNEPAIIMOHHAA JIVYEBASA TEPAIIMA IIPU
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Intraoperative Radiation Therapy in Combined Modality Treatment
for Stage III Non-Small Cell Lung Cancer: Maximum Single Dose
and Incidence of Radiation Induced Reactions and Complications

ABSTRACT

Purpose: To assess the maximum tolerated single dose of
intraoperative radiation therapy (IORT) in combined modality
treatment for stage 111 non-small cell lung cancer and to analyze the
frequency of radiation induced reactions and damage.

Materials and methods: The maximum tolerated IORT dose was
assessed using the modified mathematical model
(time—dose—fractionation) and linear quadratic model. The results of
combined modality treatment were studied in 110 patients with stage 111
non-small cell lung cancer, who were divided into 3 groups. The group
I patients (32) received neoadjuvant chemotherapy with
Paclitaxel/Carboplatin, surgery and 15 Gy IORT with Gemzar
radiosensitization. The group Il patients (29) received neoadjuvant
chemotherapy with Paclitaxel/Carboplatin, surgery and 10 Gy IORT
with Cisplatin radiosensitization. The control group (49 patients)
underwent radical surgery without IORT. Intraoperative radiation
therapy was performed using small-sized pulsed betatron generating
6 MeV fast electron beam. The radiation field included tracheal-
bronchial corner, bifurcation area and mediastinal fat during
pulmonectomy; peri-root part of the residual lobe with bronchial-
pulmonary lymph nodes, bronchial stump and mediastinal fat during
lobectomy and adjacent structures during surgery with resection of
pericardium, auricle, great vessels and esophagus. The total area of
irradiated tissues using 4 X7 cm collimator was 28 cm?’.

Results: Based on the TDF and linear quadratic models, the
maximum tolerated IORT dose for non-small cell lung cancer patients
was shown to be 15 Gy. In patients who received the IORT dose of 15 Gy,
radiation pneumonitis occurred in 9.4+4.8 % of cases (within
1—-2 months of follow-up), radiation pneumofibrosis in 6.2+4.2 % of
cases (4 to 6 months of follow-up), local radiation myocardiosclerosis in
9.3+£5.1 % of patients who underwent resection of the auricle and
pericardium, and exudative pericarditis in 3.1+3.0 % of cases (at a
follow-up of 6 to 12 months). In patients who received the IORT dose
of 10 Gy, radiation pneumonitis was observed in 3.4%3.3 % of cases
1 month after the treatment and local radiation induced
myocardiosclerosis was observed in 3.4%3.3 % of cases 7 months after
the treatment. No radiation pneumofibrosis and pericarditis were
registered (p < 0.05).

Conclusion: The data obtained showed that the IORT doses of
10 Gy and 15 Gy were feasible and tolerable for patients with stage 111
non-small cell lung cancer. The frequency of radiation-induced damage
was decreased with reduction in IORT dose from 15 Gy to 10 Gy.

Key words: non-small cell lung cancer, combined modality
treatment, intraoperative radiation therapy, radiation induced reactions
and complications




