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BBenenne. OOnyueHue pEruoHapHBIX JHMQpaTHYECKUX
Y3JI0B TPH pake MOJOYHOH MKENe3bl COMPSDKEHO C BBICOKHM
PHCKOM HEXENaTeNbHBIX SBICHHH, TakuX Kak nuMmdenema, u
«TIepeyieYrBaHNe» MOXKET IIOBJIeYb 33 CO0OH 3HAYNTEIbHBIC
MOCIIE/ICTBUSL 0€3 YIydIICHHS OHKOJIOTMYECKHX Pe3ylIbTaToB.
[IpenBaputenbHble MATUIETHHE AAHHBIE HEJABHETO IPOCIIEK-
THUBHOTO HCCIICJOBAHUs YKa3bIBAIOT Ha 0E30MacHOCTh JIeICKa-
JIAIUH JTy4eBOH Tepariy B OTHOIIEHHH BBDKUBAEMOCTH, OJJHAKO
JIpYTHe MCCIEOBAHHA MEHEe YTEeIIMTENbHBl U MEKAYyHapOa-
HBIIl KOHCEHCYC 110 JaHHOMY BOIIPOCY HE JOCTHUTHYT.

Henas. O603HAUNTE KOTOPTY OOIBHBIX, B KOTOPOH Je3cKa-
JIalysl JIy4eBOM TepanuM NpU PaKe MOJIOUHOW JKesle3bl MOCciie
HEO0aJbIOBAHTHON HOJIMXHUMHOTEPAIINK U IOJHOTO MatoMopgo-
JIOTMYECKOTO OTBETa B PETHOHAPHBIX JIMM(pATHUECKUX Yy3lax
MOXET OBITh 0€30macHOW C TOYKU 3PEHHS OHKOJIOTHUYECKUX
PE3yJIBTATOB.

Marepuaasl 1 MeToabl. HaMu npoaHann3upoBaHbl peTpo-
CIEKTHBHBIE U TPOCIEKTUBHBIE MCCIENOBAHMS, MOCBSIICHHbBIE
CPaBHEHMIO TPYII HALMEHTOB, MOJIYYAIOIMX M HE MOJIydaro-
mux oOJydeHHe PErnOHAapHBIX 30H IIOCIE HEO0aJbIOBAHTHOM
XMMHOTEPAINH C TIOTHBIM MaTOMOP(OIOrNYECKHIM OTBETOM B
nuMbarundeckux ysiax. [ momcka myOnuKanui MCIONbB30-
BaHa 0a3a maHHBIX PubMed u cremyromue TepMuHBL: breast
cancer, regional lymph node irradiation, pathological complete
response, radiotherapy deescalation.

Pesyabrarsl. B 0030p BKiroueHsl 28 myOmukanuii. [Ipe-
UMYILIECTBO B OTHOLIEHMH OOLIEH BBDKMBAEMOCTH W/WIIH
JIOKOPETMOHAPHOTO KOHTPOJIsS B OOJBIIMHCTBE HCCIIEI0BA-
HUH TIOJy9YeHO TOJBKO B ClIydae HAIWYHS JOMOITHUTEIBHBIX
(hakTOpoB pHCKA: PACHPOCTPAHEHHAs KIMHWYECKas CTaaus,
OTpHLATENIFHBII penenTopHbIil craryc. B ogHoM mnccnenosa-
HUM TIPEHMYIIECTBO JUIS JIOKOPETHOHAPHOTO KOHTPOJIS IONY-
YEHO y MAlUEHTOB C JIOMHHAJIBHBIM MOATHUIIOM, B JPYToif
myOaMKauy COO0IAeTCsl O JOCTOBEPHOM YJIyYLICHHH OOIIeit
BEDKMBAEMOCTH OT OONyUSHMs] PETHOHAPHBIX 30H IOCIE IT0JI-
HOTO MaToMOp(OIOrHYecKoro OTBETa B HUX NPH OTCYTCTBUH
[IOJIHOTO OTBETa B TKaHHW NEPBHYHOM omyxonu. Ilo maHHBIM
MIPeBAPUTEIBHEIX PE3yIbTaTOB IMPOCIIEKTHBHOTO HCCIIEI0Ba-
Hust NSABP B-51, manueHTKH ¢ MCXOIHO OTPaHUYECHHBIM I10-
pakeHHneM JTUMQATHUYSCKUX Y3JI0B C HOCICAYIOIMM HOJHBIM

Introduction. Regional nodal irradiation in breast cancer
carries a significant risk of adverse effects, including lymph-
edema, while overtreatment may lead to substantial morbidity
without demonstrable improvement in oncologic outcomes.
Although preliminary 5-year data from recent prospective
trials suggest radiotherapy de-escalation maintains oncologic
safety, conflicting evidence from other studies has prevented
the establishment of international consensus on this therapeutic
approach.

Aim. To identify breast cancer patient cohorts for whom
radiotherapy de-escalation may represent an oncologically safe
approach following neoadjuvant chemotherapy and achieve-
ment of pathological complete response (pCR) in regional
lymph nodes.

Materials and Methods. We conducted a systematic anal-
ysis of both retrospective and prospective studies comparing
outcomes between breast cancer patients who did or did not
receive regional nodal irradiation following neoadjuvant che-
motherapy with subsequent pCR in lymph nodes. The litera-
ture search was performed using PubMed database with the
following keywords: breast cancer, regional lymph node ir-
radiation, pathological complete response, and radiotherapy
de-escalation.

Results. Our systematic review incorporated data from
28 published studies. In most studies, an improvement in
overall survival and/or locoregional control was found only
in the presence of additional risk factors: advanced clinical
stage, hormone receptor negativity. Notably, one study report-
ed enhanced locoregional control specifically in patients with
luminal subtypes, while another publication documented a
significant overall survival benefit from regional nodal irradi-
ation in cases demonstrating pCR in the lymph nodes without
concurrent pCR in the primary tumor. Preliminary findings
from the prospective NSABP B-51 prospective study indicate
no survival benefit from regional nodal irradiation in patients
who initially presented with limited nodal involvement and
subsequently achieved nodal pCR.
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naToMOp(OJIOTHUECKOM OTBETOM B HHMX HE BBIMIPBIBAIOT OT
MIPOBEJCHNUS JTy4YeBOU TEparuy.

BobiBofbI. YUHTHIBas OTCYTCTBHE OKOHYATEIBHBIX PE3yIlh-
TaToB INpocHekTuBHOro uccienosanus NSABP B-51, nporu-
BOPEYMBOCTH PE3YyJITATOB PETPOCHEKTUBHBIX HCCIIECIOBAHHH,
TIPE/ICTABISACTCS. Pa3yMHBIM IPOBEJCHUE JIydeBOW Tepamuu Ha
OCHOBaHUM MCXOJHOW KIMHMYECKOH CTaJuM B COOTBETCTBUH C
JEUCTBYIOIMMHY KIMHHYECKUMH PEKOMEHIalUsIMU.

KuroueBble cjioBa: pak MOJIOUHOM KeJIe3bl; paauoTepanis;
Jdy4eBas Tepanus; OOJy4eHHE DPErMOHAPHBIX JMM(ATHYECKUX
Y3JIOB; MOJHBII TaTOMOP(OIOTHUECKHUI OTBET; JedCKaJIaLns

Jas uutupoBanus: AmsmereBa C.1O., Turoa O.A., Xme-
nesckuil E.B., Kanpun A.Jl. Jlesckanmauus gy4eBod Tepamuu
y OOJIBHBIX PAaKOM MOJIOYHOH jKeJie3bl C ITOJHBIM MatoMopgo-
JIOTUYECKUM OTBETOM B JTHM(ATHIECKUX y3J7ax: CHCTeMaTHde-
ckuil 0030p. Bompocwvr onxonozuu. 2025; 71(4): 00-00.-DOI:
10.37469/0507-3758-2025-71-5-OF-2281

Conclusion. Given the pending long-term results from the
NSABP B-51 prospective study and conflicting retrospective
data, radiation therapy should currently be administered ac-
cording to the initial clinical stage and current clinical guide-
lines.

Keywords: breast cancer; radiotherapy; regional nodal ir-
radiation; pathological complete response (pCR); de-escalation
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BBenenue

Heosckanmamust mydeBoit Ttepanuu (JIT) mocme
HeoaabloBaHTHOW TmomuxumuoTepanun (HAIIXT) u
MOCIIEYIOIEr0 TIOJIHOTO  MaTOMOP(OIOrHYECKOTO
otBeta (pCR — pathological complete response)
npu pake MonouHou kene3bl (PMIK) sBnsercs B
HACTOSIIIee BpeMs IUPOKO 00CyxaaeMoit Temon |1,
2]. OcoObrit mHTEpEC MPEACTaBIsIET HEOOXOMUMOCTD
JIT mocne mactaktomuu (IIMJIT — moctmactak-
TOMHYECKAs JTydeBas TEPAIus) WA OONydICHHS pe-
THOHAPHBIX 30H IIOCJIE OPraHOCOXPaHAIOUICH ore-
panu (OCO) B yCIIOBUSX KOHBEPCHUH KIMHUYCCKHU
MOpakKeHHBIX JTuUMdarndeckux y3moB (JIY) B mato-
Mopdonornuecku orpunarenbusie (ypNO) mocne
HEO0aIbIOBAHTHOTO JICUCHHMS.

Ilo nanHOM TEME MPOBEAEHO MHOXKECTBO PETPO-
CHEKTUBHBIX HCCIIeOBaHUH [3], OJHAKO WX HUTOTH
4acTO OKa3bIBAOTCA NPOTHBOpeYMBHIMHU. HemaBHO
OIyOJIMKOBaHHBIEC TPEBAPUTEIBHBIC JAHHBIC paH-
JIOMHU3UPOBAHHOTO  KJIMHUYECKOTO  HWCCIIEOBAHUS
(PKI) NSABP B-51 (National Surgical Breast and
Bowel Project B-51) MoryT OBITh 3HAYUMBIMH, OI-
HAKO MCCIEIOBaHME eIle MPOAOIIKACTCS U Pe3yiib-
TaThl HA JaHHBIH MOMEHT HE BKJIFOYCHBI B PEKOMEH-
nmarun. Pemmenue 06 oOmydeHnn pernoHapHbBIX JIY
npu pCR 3auacTyro CBOAWUTCS K WHAWBUAYATBLHOMY
BBIOOPY KIIMHUIMCTA W TAI[UEHTA.

B Hacrosmiee BpeMsi CyIIECTBYET «cepas 30Ha»
Cpe/iM TPYIII MAIlMeHTOB, KOTOPhIE MOTYT CYHTATHCS
MOJXOASAIUMU T Aedckaianuu JIT Ha pernonap-
Hble 30HBI. Ecniu maruenTam ¢ OOHMIMPHBIM HOpaxe-
HueM JIY Ha MOMEHT yCTAaHOBKU AMAarHo3a, TaKuM
kak cN2 u cN3, xonBeptupoBaBmiuM B ypNO, Bce
paBHO Oymer mpoBomutThes JIT Ha permoHapHbBIC
30HBI B OOJNBLIMHCTBE KJIMHHK, pelieHHe OyaeT me-
Hee ofgHO3HaYHBIM B ciydae cN1/ypNO. Opnako
JTake TP OTCYTCTBUU U3BECTHBIX JOMTOTHUTEIBHBIX
(bakropoB pucka y marueHtoB ¢ cN1/ypNO-craty-
CcOM, HM30eXKaBIMX OONYYCHHS PETHOHAPHBIX 30H,
BEpOSITHOCTh peUuanBa ocTaercsi. B momoOHoM
CUTyallud HEBO3MOXHO CKa3aTh, OBLI OBl PEIUINB
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Hen30eKeH MM ero MOXKHO OBLIO MPEAOTBPATUTh C
nomoupto JIT. DTo CBUAETENBCTBYET O TOM, YTO Ha
JAaHHBII MOMEHT He Bce (paKTOpbl PUCKA pEelHINBa
n3BecTHbI. Hamma nenb — onupasich Ha JaHHBIC MU-
POBOI JHMTEPaTyphl, BBIACIUTH KOTOPTY MalEHTOB
¢ nuarnozoMm PMK c xonsepcueit cN+ B ypNO-cta-
tyc nocie HAIIXT, y KOTOpbIX HCKIIOUEHUE pe-
THOHAPHBIX 30H M3 00BEMOB OONMy4YeHHUs ObUIO OBl
0e30MacHO M OIpaBIaHHO.

Marepuajbl 1 METOABI

Hamu mpoaHanu3mpoBaHBl PETPOCIIEKTHBHEIC
U TIPOCIIEKTHBHBIC HCCIICIOBAHUS, IOCBSIICHHBIC
CpPaBHEHHIO TPYNIN TAlWEHTOB, MOJYYaroMUX |
HE TMOJYyYalolMX OOIyYeHHEe pPEerHoHapHBIX 30H
Mociie  HEeOaJAbIOBAHTHOW XHWMHOTEpAruyd C TOJ-
HbIM maromopdonornueckum orsetoM B JIY. Ilo-
WCK MyOnuKanmii mpousBeneH B siHBape 2025 1. B
0aze nmanHeix PubMed c ucmomb3oBaHueM criemy-
IOIUX TEPMUHOB: breast cancer, regional lymph
node irradiation, pathological complete response,
radiotherapy deescalation.

3uauumocms noaH020 NAMOMOPPONIOZULECKO2O
omeema u aKmyajibHble PeKOMeHOAyUU

[Monuerii matomopdonoruueckuii orser (pCR) B
JTUTEepaType OMpeAemnsieTcs Kak OTCYTCTBHE OITyXO-
JEBBIX KJIETOK B HCCIEAyeMOM MaTepHale Tocie
HeoaapioBaHTHOTO JedeHus [1, 2]. Ilo maHHBIM
ucciaenoBanuit, uvacrora pCR B JIY pocrturaer
16—60 % B 3aBUCHUMOCTH OT MOJEKYJSPHOTO IOJ-
TWTIA OMyXoNMu W creneHn nuddepeHnupoBku |1,
4]. Hoctmwxenue pCR mpu PMIK mocne HAIIXT
KOPPETUPYET C JIYYIIUM TPOTHO30M B OTHOIIECHHUH
BbDKUBaeMocTHd [1, 5, 6, 7, 8]. DTo cnpaBeqIuBO
JTaxe B Tex ciaydasx, korma pCR orpanmdnBaercs
TOJBKO NepBUYHOM omyxonbio MXK (ypTO0) wmm JIY
(ypNO), omnako wucciemoanue [9] mokaszano, 4TO
9TO BEPHO TOJIBKO ISl TPOMHOTO HETaTWBHOTO paka
mosouHor sxene3bl (THPMIK). Rouzier m coasrt.
MPUNLTH K BBIBOAY, 4To jaocTmkeHne pCR Toibko
B JIY sBnsiercs Gonee MporHocTUYECKd Onaronpu-
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aTHbIM, 4YeM pPCR TONBKO B NMEPBUYHON OIMyXOIH,
¢ pasHuueld okojo 25 % B MATWIECTHEH BbDKHUBAc-
MocTHu 0e3 oTnaneHHoro nporpeccuposanus (BBOIT
MIpU CPaBHEHWH MAHHBIX Tpymn marueHTos [10].

B nenmaBHem wnccnenoBanum Zetterlund u co-
aBT. aBTOPHI MPUIUIH K BBIBOY O TOM, YTO YIIyd-
meHne Tokasarenei BbbkuBaeMmoctu (OB, BPB,
PMX-crienuduunas BBDKMBAEMOCTH) CBSI3aHO C
maToMop(OTOTHIECKONW CTENeHbIo mopakeHus JIY
(pN-crarycom) mocie HEOoaabIOBAHTHOTO Jiede-
HUsA, HO He ¢ cN-crarycom [l11]. AHamOTHMYHBIM
obpazom Choi u coaBt. mokazanu, uro pCR mo-
cinie HAIIXT moxer ObITh OoJiee TPOTHOCTHUYECKH
BAXXHBIM, Y€M HCXOIHBIN KIMHUYECKUH CTaTyc H
MouieKynapHbeli nmoarun [12]. OgHako B mMeTaaHa-
nn3e van Mackelenbergh u coaBT. ObLTO TIpOme-
MOHCTPHPOBAHO, YTO (PAKTOPHI BBICOKOTO PHUCKA
penuanBa COXPAaHSIOT CBOIO 3HAYUMOCTH JlaXke B
ycaoBuax pCR [8].

B mnacrosimiee Bpems nokaszanus k I[IMIJIT y
nanueHTok ¢ PMJX BkitouaroT: MecTHOpacmpo-
crpaneHHsld mpouecc (pT3+ w/mmm pN2+), a
TaKke CIydad JIOKaJU30BAaHHOTO 3a00ieBaHUs
B COYETAHUH C HU3BECTHBIMHM (haKTOpaMH PHUCKA
peuuanBa (TaKMMH Kak TOPMOH-peIenTOp-Hera-
TUBHOCTb, HH3Kas cTeneHb AnddepeHurnpoBKH,
mumdoBackyasipaas uaBazus (JIBU), uccnenosa-
uue menee 10 JIY, Onu3Kue WM IOJIOKHUTEIbHbBIE
kpast pezekuun) [13]. [IMJIT B ciydae Hamuuus
MeTacTa3oB B 1—3 moamerimeuHbix y3nax (pN1), a
takxke [IMJIT nocne HAIIXT ocraerca mpeame-
tom auckyccuii. Meraananus EBCTCG (The Early
Breast Cancer Trialists’ Collaborative Group) mo-
kazan, yrto IIMJIT B coderaHuu ¢ aKCUIUISIPHOU
mumdoaucceknueit (AJIJ]) CHIKAIOT KaKk 9acTOTy
PELUIUBOB, TaK U cMepTHOCTh oT PMIK y mauuesn-
tok ¢ pN1 [14]. NCCN (National Comprehensive
Cancer Network) pexomenayrot [IMJIT ¢ Brirroue-
HUEM PETrMOHapHBIX 30H B 00beMbl OOIyYeHHUSI BO
BCEX Cllydasx MaTOMOP(OIOrHYECKH MOPAKEHHBIX
JIV [13] B cooTBeTCTBUM C pe3yapTaTaMH paH-
JIOMH3UPOBAHHOTO KJIMHUYECKOTO HCCIIEIOBAHUS
EORTC 22922/10925 [16].

B cnydae jxe opraHOCOXpaHSIONIEro JIEYSHHS
BCEM IAlMEHTaM II0Ka3aHO OOJy4YEeHUE Pe3ULyallb-
Hoil TkaHu MJK BHE 3aBHCHUMOCTH OT XapakTepH-
ctuk omyxomm U oTBeta Ha HAIIXT [13]. ITokasa-
HUs K oOmyueHuio pernonapusix 30H npu OCO He
CTOJb OJHO3HAYHBI. [l0 MaHHBIM TPOCHEKTHUBHBIX
nccnegosannii MA.20 u EORTC 22922/10925, 00-
Jly4YeHHE PErMOHapHBIX 30H CHID)KAET PHUCKH JIOKO-
peruoHapHoro pennnuBuposanus (JIPP) u ormanen-
Horo meracrazupoBanus [15-17]. B cinyuae pNO u
pN2+ pexomenmannn NCCN 10 BKIIOYEHHIO pe-
TMOHAPHBIX 30H B 00BbEMBI OOMy4YEHHSI OCTATOUYHO
SICHBI, OlHaKko Mpu pN1 U MpH OTCYTCTBUU U3BECT-
HBIX (hakTOpOB pHcKa oOmydeHue JIY MoxeT OBITh
OCTaBJIEHO Ha yCMOTpeHue paauorepanenra [13].

Crosb Jk€ HEOJHO3HAUHBIM SIBJISICTCSI OOIyUYeHHE
JIY npu konsepcuu B ypNO-craryc, T. €. npu pCR
B JIV. CornacHo pexomennamussMm NCCN, Takue
MAIUEHTHl SBISIIOTCS KaHAWJaTaMHd Ha ydJacTHe B
npocriektuBHoM PKII NSABP B-51/RTOG 1304
[18]. OcobeHHOCTh 3TOrO MCCIECIOBAHUS 3aKIH0Ya-
€TCs B TOM, YTO B HEro BKJIIOUEHBI TOJBKO ITaIld-
€HTKH C MCXOAHO OIPAaHUYEHHBIM IpoleccoM B JIY
(cN1). IlpenBaputenvHble MATUICTHUE PE3YIBTATHI
MOKa3aJIM, YTO WCKJIIOUEHUE PETMOHAPHBIX 30H W3
00beMoB o0mydeHus: y mamuentok ¢ cN1/ypNO me
MIPUBOAMIIO K YXYAIICHUIO PE3yJbTaTOB B OTHOIIIE-
HUU KaK JJOKOPETHOHAPHOTO PEIUANBUPOBAHUS, TaK
U OTAAJIECHHOTro MeractasupoBanusa [19]. Otu pe-
3yIIBTaThl OKA3aJHCh CIPABCHAJIMBBHIMU BHE 3aBUCH-
MOCTH OT PEHENTOPHOTO CTaTyca OIyXOJHM W BHIA
XUPYPrHUYECKOr0 BMeIaTenbcTBa. OQHAKO Uil 00b-
E€KTUBHOM OLIEHKU JAHHBIX HEOOXoauM Ooliee UIN-
TEeNBHBIN nepuon HaOmoneHus. Ha naHHbIif MOMEHT
NCCN pexomeHayeT o0ydaTh PerHOHAPHBIC 30HBI
B COOTBETCTBUU C HMCXOJIHOW CTajueil 3a0ojeBaHus
0e3 yuera orBeta Ha HAIIXT [13].

Pe3y.1'leaTLI 41 06cym11eﬂue

Ilocmmacmakmomuueckas nyyesas mepanus

MHoTHE peTpOCHEKTUBHBIE HCCIENOBAaHUS W3-
y4danu BO3MOXKHOCTb uckiroueHus [IMJIT mocie
pCR. B wucciaenoBanme Haque u coaBT. BKIIOdUE-
HO Ooisee 14 TteIC. mamueHToB M3 HanuoHanbHOM
oHKosorudeckor 6a3el nanueix CILIA (NCDB —
National Cancer Database), B T. 4. MmarueHTHI
¢ ¢cN2 u cN3 (B ommuue or NSABP B-51), y
KOTOPBIX mpousonia koHsepcuss B ypNO mocie
HAIIXT. Oxka3zanoch, utro angbroBaHTHas JIT y
MOATPYIITBl TAIUEHTOB, COOTBETCTBYIOIIUX KpH-
TepusiM BkimroueHuss B NSABP B-51, He mpusena
K goctoBepHoMy ynyumeHuto OB (82,6 npotus 80
%, p = 0,25). Ognako OB Obuta ynmyumena y na-
IUEHTOB ¢ Ooiyiee BhICOKMMH cTaausimu (cT3-T4,
cN3) (73,4 mpotus 66,1 %, p = 0,001) [20]. B
nccnenoannn Huang u coast. [IMJIT nmocne pCR
cuusmia vacrory JIPP wa 30 % (33 mpotus 3 %,
p = 0,006). OgHako 3TO OKa3ajJoCh CIPABEIIUBO
TOJBKO JUIS IIAIlMEHTOB C KIMHHUYECKOU CcTagueu
III-IV, B To Bpems Kak TMamWeHTHI ¢ Oojee paH-
HUMH cTtaausamu, gocturmwue pCR, He momyuuin
npeumymiectsa ot I[IMJIT [21]. B uccnenoBannn
McGuire ¥ CO0aBT. €IWHCTBEHHOU TPYMIIOH, TIe
jJocturayto npeumyuecrso or IIMIJIT B ciydae
pCR, ObUTH TTAIMEHTHI ¢ KIMHUYECKOH cTagueit 111
Ha MOMEHT MOCTAaHOBKH auarHo3a. [IpeumyiectBo
HaOIII0Aanoch B OTHOIIEHWUH JIOKOPETHOHAPHOTO
KOHTPOJIL, O YEM CBUICTEIbCTBYIOT IOKa3aTelu
JIPP: 7,3 £ 3,5 % c IIMJIT no cpaBuenwuto ¢ 33,3
+ 15,7 % 6e3 IIMJIT; p = 0,040, uTo cxOXke C
nanHeiMu Huang u coaBT., a Takke B OTHOIICHUU
BBOII — 87,9 + 4,6 % c I[IMJIT, 40,7 £ 15,5 %
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6e3 IIMJIT; p = 0,0006, u OB — 77,3 £ 6 % ¢
IIMJIT, 33,3 + 14 % 6e3 IIMJIT (p = 0,0016).
Takxe B COOTBETCTBUM C pe3dyibraramu Haque u
COaBT., y nanueHtoB ¢ [-II kiuHMueckoil craau-
eit 3aboneBanus c¢ nocienyromum pCR IIMIIT ne
BJIMsIA Ha pe3y/ibTarhl JedeHus [22]. B oboux uc-
cienoBaHusax abcomrorHas monb3za ot [IMIJIT ma
noKazaresieil JOKOPernoHapHOro KOHTPOJS U BHI-
JKHBAEMOCTH ObIJIa JOCTAaTOYHO BBICOKOH (26—30,
47 u 44 % B OTHOIIEHUH JIOKOPETMOHAPHOTO KOH-
tposisi, BOIIb m OB cOOTBETCTBEHHO) HJIsl TMAIlu-
entoB ¢ III krunnyeckoit cranueit PMXK, xoropsie
nocturnu pCR mocne HAIIXT. DT0 yka3eiBaeT Ha
BEpPOSITHOCTH TOTO, YTO JIeICKAJAIUS aTbIOBAHTHOMN
JIT B naHHON KOropre OOJBHBIX MOXKET OKa3aThCs
BecbMa HeOe30IacHOH.

AnanornunsiM obpazom IIMJIT mnokasana mpe-
UMYIIECTBO C TOYKH 3PEHHUS] BHDKMBAEMOCTH B HC-
cinenoBanuu Rusthoven m coaBT., B KOTOpOM OBLIO
oOHapyxeHo ymyumenne OB B xoropre u3 3 040
nanueHToB, gocturmux ypNO mocie HAIIXT (HR
0,695, 95 % CI 0,518-0,929, p = 0,014). Oro
TaKKe O0Ka3aJioCh CIIPaBEJIMBBIM JJIS IMAlMEeHTOB,
He pocturmux pCR B JIYV (ypN+) (HR = 0,845,
95 % CI 0,738-0,968, p = 0,015), uto o3HauaerT,
yro [IMJIT ynyuymmuna pe3yabTaTbl HE3aBHUCUMO
0T MaToMOp(OIOrHYECKOro OTBeTa. AccolHanus
¢ KIMHWYECKoW craameil (a mmenHo mpu cT3+
CTaJud OTMEYEHO OoJiblliee MPEUMYIIECTBO, YeM
npu cT1-T2) BeisgBIeHA TONBKO B ciydae ypN+,
HO He mpu ypNO. Hapsamy c 3tum, aBTOpHI OOHa-
pyxunu, yto nobasnenue JIY B oO0vembr [IMJIT
HE MPUBEJO K yiaydmeHuio BbDKHBaeMoctH (HR
1,113, CI 0,794-1,559, p = 0,534) [23]. Cxoxue
pe3ynbTarel mokaszanu Liu u coaBT., B 4beM HC-
cinenoBanuu [IMJIT nocne pCR B JIY mpusena k
ynyumeranio OB Tombko TpW KIMHUYECKOH CTa-
quu [IIB-IIIC (71,2 6e3 IIMJIT mpotus 79,2 % c
[MJIT, p = 0,027), cT3-4 (76,6 6e3 [IMJIT npo-
tuB 82,8 % c IIMJIT, p = 0,0025) wim ¢ Hemo-
HBIM maTtoMop¢o30M B TepBUYHON omyxonu (78
6e3 IIMJIT mpotuB 83,6 % ¢ IIMJIT, p = 0,041)
[24]. OOpamiaer Ha cebs BHUMaHHE 3HAUYEHHUE pe-
3uAyalbHONM omyxojeBod Tkanu B MIK. [laxke B
ycnoBusix pCR B JIY oTcyTCTBHE OCTHXECHHS
pCR B MX no3BosnsieT BbLACNNUTH IPyNIy MallUeH-
TOB, METO/BI JIOKOPETHOHAPHOTO JICYEHUSI y KOTO-
PBIX BCE K€ MPHUBOJAT K YIYUIICHHUIO PE3YIbTaTOB.
OTOT BBIBOJ TaK)Ke MOATBEP)KJIaeTcs MeTaaHalu-
3oM Krug u coast.: xors IIMJIT He ymyuymmna
BBIKMBAEMOCTb y NALIUEHTOB C KOHBepcuen cN+ B
ypNO, ona causmia gactory JIPP ¢ morpammanoi
nmoctoBepHocteio (HR 0,19, 95 % CI 0,04-0,97;
p = 0,05). Ilpn 5TOM manueHTsl B MOATPYIINE «TO-
tanpHOTO» pCR (OTCYTCTBHE MHBA3MBHOTO 3a00Ie-
Banus kak B MK, tak u B JIVY, T. e. ypTONO) ne
Beiurpasin ot IIMJIT nmaxe ¢ Touku 3penusi JIPP
(HR 0,2, 95 % CI 0,02-2,39; p = 0,21) [25].
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YuuteiBas, uto Oonee HU3KUU ypoBeHb JIPP Obun
O4YeHb OJM30K K JOCTOBEPHOCTH y TMALMEHTOB C
pCR Tonbko B JIY, B TO BpeMs Kak B MOArpyIIe
¢ «rotansHBEIM» PCR 0H He OBLT JOCTOBEPHBIM,
MOJKHO cJienaTh BBIBOJ, 4To orcyrcTBue pCR B
IIEPBUYHONW  ONYXOJU JACHCTBUTEIIBHO  SIBJISIET-
Cs BaXXHBIM HPOTHOCTHUYECKH HEOJIAaronpusTHBIM
(akTOpOM, KOTOPBIH 3acTaBisieT OBITH MpeneIbHO
OCTOPOXKHBIM TIpU TonbITKe UckiatoueHus: [TMIJIT.

B mnporuBomocTtaBieHne K BBIMIEH3I0KEHHBIM
pesyibTaTaM, HECKOIBKO HCCIeOBAHWN TIOKa3alu
npeumyiectso ot [IMJIT npu Gonee OGnarompust-
HOM mporHo3e 3aboieBanus. Tak, B pabore Cao u
COABT. MMALMEHTHI C PAHHUMH KIMHUYECKUMH CTa M-
SIMM 1 TOPMOH-IIO3UTHBHBIMH OIYXOJIIMHU, JOCTHI-
mme ypNO mocme HAIIXT, BemrpeiBasin oT 00ITY-
YEHHs] PErMOHAPHBIX 30H ¢ ToukW 3peHuss BOBII
(76,9 6e3 JIT mportus 95 % c JIT, p = 0,002), bPB
(76,9 mporus 97 %, p = 0,007) u OB (89,2 nporus
100 %, p = 0,005) [26]. Cxoxue pe3ynprarsl IMo-
JIydeHbl B HcCcielloBaHUM JlaTCKOM KOOIepaTHBHOM
rpynnsl (DBCG protocol 82b and ¢ trials), B xo-
TOPOM TAIMEeHTHI ¢ Oosee OIaronpusITHBIM MPOTHO-
30M (TOpMOH-perenTop-mnonoxuTensasie, HER2-o1-
pUIlaTeNIbHbIe) MONyYniIn npeumyiiectBo ot JIT ¢
touku 3peHuss OB u JIPP, a manmenTsl ¢ Oomee
HEeOMaronpusITHBIM MPOrHO30M — HET [27].

Omnupasich Ha BBIIEU3IOKCHHbBIE JaHHBIC, MOX-
HO mpenanonoxuts, uro JIT cmocoOHa KOHTpONH-
poBaTh OIMyXxonu 0OoJee HU3KOTO PHUCKA, KOTOPBIE,
KakK IpaBUJIO, UIMEIOT JIyUIIU MPOTHO3, B TO BPeMs
KaK OITyXOJlH ¢ Oojiee BBICOKUM METacTaTH4YEeCKHM
[OTEHLIMAJIOM HEe MOTYT OBITh B JOCTAaTOYHOH cTe-
MEHU KOHTPOJIMPYEMBI JIOKATbHBIMU METOJaMH Jie-
YeHHs. J{OmoNHUTENbHBIE TOKa3aTeNbCTBA JAAHHOM
TUIIOTE3bI TOJIyYCHBI B TAKUX HMCCIICAOBAHUSAX, KaK,
Hanpumep, Cho U coaBT., B KOTOPOM aBTOPHI IOKa-
3anu, uto [IMJIT B ycnoBusix ypNO nocine HATIXT
ObLIa MoJyie3Ha TOJIBKO B CIIydasX JIIOMHHAIBHOTO A
MOATUIIA OIYXOJIHM U TOJBKO VIS JIOKOPEIHOHAPHO-
ro xoutpons (JIPP — HR 0,120, 95 % CI 0,015—
0,960, p = 0,046), 6e3 BIHUSIHWUS HAa BBDKHBAEMOCTH
[3]. Apyrue uccienoBareian TakXe MPOAEMOHCTPH-
pOBaIM aHAJIOTUYHBIC BHIBOIKI [28].

[IpuBeneHHbIE peE3yabTaThl MPOTHBOpPEYAT HTO-
ram Apyrux uccnenosanuil, rae IIMJIT nosbicuiia
3¢ (eKTUBHOCTD JIEUEHUS TOIBKO y TAIMEHTOB C 60-
Jiee HeONAaronpHUsTHBIM MOJICKYISAPHBIM MTPOGHUIIEM.
Tak, Haffty u coaBT. 0OHapy»XuIH, YTO €IUHCTBEH-
HOH monarpynnoil nanueHToB ¢ ypNO, KOTOpbI€ BbI-
urpamu ot [IMJIT, Obutn namuentsr ¢ THPMIK,
HO TOJBKO C TOYKHM 3PEHHUsI JIOKOPEIMOHAPHOTO
KoHTponst (wacrora orcyrctBust JIPP — 91 % ¢
[IMJIT, 77,9 % 06e3 IIMJIT). B npyrux moarpyn-
max, He3aBHCHUMO OT KiamHWdecko cramun, [IMJIT
He YJIy4lInjia TMOoKa3aTeslyd JOKOPErHOHAPHOIO KOH-
TPOJIA U BBDKHBAaeMOCTH [4]. AHAIOTHYHBIC PE3yilhb-
Tathl ObuUIM TONy4eHbl Kim u coasr. [29]. OgHako
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B uccienoBannu Kantor u coaBT. ObUIO OTMEYEHO
yinydwmeHue naxe nokasarenet OB. Tonpko y ma-
mueHToB ¢ ypNO ¢ ropMoH-penenTop-oTpHIaTesb-
HeIM 3a00meBanueM [IMJIT nmena monoKuTeNbHBIH
saddexr B ornHomennun OB (HR 0,65, CI 0,48-0,88,
p < 0,001) [30]. B mccmenoBanuu Ren u coaBT.
3Ha4YeHHWE WMENl WHACKC Mpoiudepanuu: Oobliee
KoinuecTBO mnanmenTtos ¢ Ki67 > 15 % pnocrurim
pCR B JIY, Hexenu B rpymme 6onpHBIX ¢ Ki67 < 15
% (p = 0,019). Umenno y maruentoB ¢ Ki67 > 15
% u cN+/ypNO [IMJIT ymyurmmna mokaszarenn bPB
(p = 0,00252) [31]. DTO MOXeT yka3bIBaTh Ha TO,
gyro, x0T pCR ¥ CBA3aH C JIy4lIUM TPOTHO30M,
OH TaK)K€ MOXET SIBIATHCS MHIAKATOPOM BBICOKOM
nposueparuBHON aKTUBHOCTH OIYXOJIH, YTO Tpe-
OyeT Oojiee arpecCHBHOTO aIbIOBAHTHOTO JICUCHHUSI.
VYuureiBast 3t pesynsrarel, [IMJIT He cnemyer
UCKIIIOYATh Yy TAIMEHTOB C arpeCcCHUBHBIMH MOJIe-
KYJSIPHBIMH TIOJATHIIAMH, Ja)Ke €CIU y HHUX JOCTH-
raetcst pCR.

Hpyrue nccnenoBanus He OOHAPYKHITU Pa3HUIIBI
B TOKAa3aTeJIIX BBDKUBAEMOCTH MEKIY TPYIIIaMU C
IIMJIT u Ge3 nee. Jlake MpU HMCXOMHO TO3THUX
KIIMHUYECKHUX CTaAusX B uccienoBanusx Le Scodan
n coaBr.,, KROG 12-05, Dai u coast. IIMJIT ne
VIy4IInia JJOKOPETHOHAPHBIH KOHTPOJIh W BEDKHBA-
emocTb nanueHToB ¢ ypNO nociae HAIIXT [32-34].
Miyashita u coapr. obHapyxwtu, uto [IMJIT =e
MpuBeNia K YIYUYIICHUIO PE3ylIbTaTOB y TAIMEHTOB
¢ ypNO u ypN1 B otmmume ot ypN2+ [35].

B wmeraananm3e Wang u COaBT., BKJIIOUUBIIEM
Oonmee 17 teic. mamumentoB, [IMJIT nocroBepHO
cumxkana puck JIPP (HR, 0,38; 95 % CI 0,19—
0,77, p = 0,007) y nauuentoB ¢ ypNO, onHako He
okaswpiBasia BiusHus Ha BPB (HR, 0,70; 95 % CI
0,21-2,27, p = 0,55) wmm OB (HR, 0,81; 95 %
CI 0,64-1,04, p = 0,10) [36]. OnHako B JaHHBIIA
MeTaaHalln3 Tak)Ke OB BKIFOUEHBI TAIUEHTHI C
cNO/ypNO, u pe3ynbrarhl HE pa3rPaHUYUBAINCH B
3aBUCUMOCTH OT UCXOHHOH N-crajnuu.

B meraananmmze Marino W COaBT., BKJIIOUABIIEM
TPH BBIIIEYNOMSHYTHIX nccienosanus [24, 30, 33],
a TaKkKe MCCIEI0OBaHNH, n3ydasiieMm oOmydenue JIY
Brob6aBok k MK mociie OCO [37], He ObuIO OOHa-
pyxeHo koppensiuuu mexay IIMIIT u JIPP, BPB
n OB y mamumentoB ¢ cN2/ypNO. OnHako aBTOpHI
MPUXOJIST K BBIBOJY, YTO HM3-3a TETEPOTCHHOCTH I10-
MyJSIIAA ¥ BO3MOXKHOCTH CHCTEMAaTHYECKOW OIINO-
KH O0TOOpa HTOroBasi oOIas JOCTOBEPHOCTh pe-
3yJABTaTOB OKa3alach OYeHb HU3KOW. [loaToMy oHH
[OJIaratoT, 4ro peuieHue o HazHadeHnuu [IMIJIT y
manueHToB ¢ ¢cN2 u koHBepcuei B ypNO criemy-
€T OCTaBJATh Ha YCMOTPCHHE TAallMCHTa W Bpauya,
MPEANOYTHTENILHO TIOCe OOCYXKICHHS MEKIHCIH-
MHApHBIM KoHcumyMoM [38]. Nikyar u coaBT. B
Oonee TO3JHEM MeETaaHAIHM3€ TOMBITATUCh YMEHb-
IIUTH OIIMOKY, KAacalolIylocs BBIOOpa IMOKa3aHM
U JUIUTEIBHOCTH HAONIOJCHHS, KOTOPhIC MOIJIH

MPUCYTCTBOBaTh B TPEABIAYIINX METaaHAIHM3axX,
U OOHapyXWIIM, YTO TAIUEHTHI, KOTOPHIM ITPOBO-
munack [IMJIT mocne moctwxkenust ypNO, uMmerotT
3HaunTenbHO MeHbImi puck JIPP (HR 0,59; 95 %
CI 0,42-0,81; p = 0,001) 6e3 xakoH-INOO TOJB3BI
st BPB nnmn OB. OpHako make HECMOTpPS Ha YIIO-
MUHABIIYIOCS TIONBITKY HUBEIHPOBAaTh BO3MOXKHBIC
OIIMOKY, aBTOPHI 3asBIISIOT, YTO YPOBEHB JOCTOBEP-
HOCTH JIOKa3aTelIbCTB MOXKET OBITh HE TaKUM BBICO-
KHM, Kak TpeOyeTrcs aJisi 0e30MacHOr0 BHEAPCHHUS B
KIIMHAYECKYIO0 TIPakTuKy [39].

Ha 16-ii TpagunuoHHOW KOH(pEPEHIIMU B
Cankr-I'annene B 2019 1. ObLIM 3aTPOHYTHl HaW-
Oomee cmopHble Tembl B JnedeHun PMXK, cpemm
KOTOPBIX OBUI M BONPOC OOJMY4EHHUS PErHOHAPHBIX
30H B ycioBusax pCR. Tompko 29 % yuacTHHKOB
KOHCEHCyca cuuTand, 4ro obmydyenue JIY mokazaHo
BceM mnaruentaMm ¢ ypN1, a GombiiuHcTBO (56 %)
COTJIaCHJIUCh C TE€M, YTO BKJIOUATh pPErHOHApPHBIC
30HBI B OO0BEMBI OONydYEHHs CIEAyeT TOJNBKO MpHU
HaTuIuy  (aKkTOPOB HEOIATOMPUATHOTO TIPOTHO3A
(THPMXK, pesunyanbnas omyxoib MIXK). B yc-
nmoBusix kouBepcun ¢cN1 B ypNO 44 % Bce paBHO
oOiy4anu Obl peruoHaphbie JIY He3aBUCUMO OT
apyrux ¢GaxTopoB, 23 % — TOJBKO NMPH HAIWYHN
(akTopoB pucka, a 17 % He cuntanm oOiyueHHE
peruoHapHbIX 30H B 3TOM ciiydae crangaptom [40].
Ha 17-it xondepermuu B 2021 1. rpymma dKcrep-
TOB COIVIACHJIACh, YTO OOJIY4YCHHE PETHOHAPHBIX
30H JOHKHO OBITH cTraHmaproMm naxe mpu pCR B
JIV [41]. OpHako O MpoOLEHTE pa3deiUBLIMX 3TO
MHEHUE YYaCTHUKOB TUCKYCCHU M O Pa3ICIICHUU
craryca c¢cN 1o moarpynmaMm He cooOmramock. Ha
koH(epeniuu B Cankr-l'asuiene B 2023 r. naHHas
TeMa He TMOomHMManach [42].

Opeanocoxpansowue onepayuu

OpraHocoxpansiomniasi onepamus Ha MOJOYHOU
JKeye3e SBISETCA TPSMBIM TOKa3aHWEeM K albio-
BAaHTHOM JydyeBoW Tepamuu pesernupoBaHHON MK
HE3aBHCHMO OT OTBETa Ha HEOAIBIOBAHTHYIO Te-
panuto [13]. OgHako HEOOXOAMMOCTH M00aBICHUS
pPeruoHapHBIX 30H B 00BEMBI OOIy4EeHHs TIOCIe
pCR B JIY Bce eme obcyxnaerca. Daveau u co-
aBT. TIOKa3anu, 4To y manueHtoB ¢ cN1-N2 OB B
1IeJIOM OKa3zajiach Huxke, yem npu cNO, oJlHaKO He
ObLIO cymiecTBeHHBbIX paznuuuii B JIPP wiu OB
Mexay manuentamu ¢ cN+/ypN0, y KOTOpBIX pe-
THOHAPHBIE 30HBI OBUIM HMJIM HE OBUIA BKJIFOYCHBI
B 00beMbl oOiyuenus [43]. Takum oOpa3om, maiu-
eHTHI ¢ OoJiee BBICOKOW CTETeHbI0 mopaxeHus JIY
Ha MOMCHT NOCTAHOBKM JMArHo3a, Kak MpaBuUio,
AMEIOT XyAIINN MPOTHO3, HEXENH 0e3 TOpaKeHHs
pETHOHAPHBIX 30H, HO Jlake€ B 3TOM Ciydae OTKa3
ot obmyueHus JIY He ycyryOmseT pe3yibTarhl Jie-
yeHUs. OTHAKO CTOUT OTMETUTH, YTO B UCCIEIOBA-
Huu Daveau u coaBT. u3 84 manuentoB ¢ cN1-N2
Tonbko y 15,7 % He ObUIO TpOBeAeHO OOIydeHue
JIVY, u Bce »TU ManueHThl OTHOCWINCH K MOATPYI-

BOMPOCbI OHKOJIOTUN. 2025.



OB30OPbl / REVIEWS

ne cN1. Bonpoc 0 TOM, MOXHO I IPUMEHUTH TOT
K€ BBIBOJI O BO3MOYKHOCTH HCKITFOUEHUS peruoHap-
HBIX 30H K nmanmueHtam ¢ cN2, octaercsi OTKPBITBIM
BBUY MAaJIOYHCIEHHOCTH 3TOH MOATPYIIIIHL.

AHaJIOTHUHBIE pe3ynbTaThl noay4ynian Rusthoven
u coart., Cho u coast. (KROG 16-16), Noh u co-
aBT. (KROG 12-05), Schlafstein u coaBT., B 4bHX
paboTax j00aBJIeHUE PErHMOHAPHBIX 30H B OOBEMBI
0OJTy4eHNsI He OKa3aJl0 CYIIECTBEHHOTO BIHMSHUASA Ha
JIOKOpernoHapHelid KoHTposb, BPB unu OB, naxe y
NaIMeHToB, KoTopele He gocturu pCR, HezaBucH-
MO OT KJIMHWYECKOH CTaJMU, MOJTHUIA OIyXOIH U
o0bema siumpoauccekiuu [23, 37, 44, 45].

B wmccnemoBannn Fayanju w coaBT. oOmydeHue
Kak peserupoBaHHoi MK, Tak u peruoHapHbIX 30H
Bmo6aBok k MJXX mocie OCO mpuBeno kK yBemu-
yennro OB (HR 0,42 (0,31-0,57), p < 0,001 mus
obmyuenuss tompko MOK, HR 0,34 (0,24-0,47),
p < 0,001 mms obmyuenuss MXX + pernoHapHBIX
30H) [9]. JloOaBneHHe pEerHOHApHBIX 30H B 00be-
MBI OOJY4YeHHS HE BHECIO CYIIECTBEHHOTO BKIIaa
B nosbimienne OB cBepx Toro, uto yxe ObUIO J0-
CTUTHYTO myTeMm obOmyudeHuss MOK, a 3To o3Hauaer,
YTO OCHOBHOH MUIIICHBIO OONYYCHHS Yy TaKHX Ila-
[UCHTOB SIBIISIETCS OcTaroyHas TkaHb M.

B menmom co3maercst BIiedaTieHWe, YTO y Ialld-
eHroB ¢ cN+/ypNO BKkIIOYeHHE PETHOHAPHBIX 30H
B o0bembl oOmyuenmst mocie OCO He ymydmaet
JIOKOPETHOHAPHBI KOHTPOJIb WM BBDKHBAEMOCTH
CBEpPX TOTO, YTO YK€ OOCCIIEUMBACTCS OOMydCHHUEM
pezeunpoBanHoit MJK. Henb3si HE OTMETUTB, 4YTO
9TH BBIBOJBI CHACTAaHbI Ha OCHOBE PETPOCICKTHB-
HBIX HCCIIEJJOBAaHWN Ha OTHOCHUTEIBHO HEOOJIBIINX
rpylmnax MagueHTOB U MOTYT OBITh HEIOCTAaTOYHO
yOeMUTENbHBIMUA ISl BHEJPEHUSI B KIMHHUYECKYIO
MPAKTHKY. B 0XWIaHWU OKOHYATEIhHBIX PE3yibTa-
TOB TPOCIIEKTUBHBIX HCCIEOBAHUA MOXET OBITh
He0e30MMacHO WCKJII0YaTh PETMOHApHBIE 30HBI W3
o0bemoB 00myuenus: nocie OCO TONBKO Ha OCHO-
Baanu pCR B JIV.

Janneie 00 3¢ ¢eKTHBHOCTH JIy4yeBOM Teparuu
C BKJIFOYCHUEM HJIM Oe3 BKJIFOYCHHUS PErHOHAPHBIX
30H B 3aBUCHUMOCTH OT TIPOTHO3a JUIA TAIUEHTOK C
PMXK nocne HAIIXT u mocaenyromum pCR B JIY
mpencTaBieHsl B Ta0m. 1, 2.

Adexeamnocms cmaoupo8aHus TUM@PAMuUecKux
V37108

UroObl 0€30MacHO HCKIIOYHTH PETHOHAPHBIE
30HBI U3 O0ObeMa OOJydYeHHMsI, KpaiiHe BakHO yOe-
TUThCsI, 9T0 craryc ypNO He sBIseTcs JOKHOOT-
punarenbHeIM. OTHOCHTEIBHO ONTHMAJILHOTO KO-
nyuyecTBa ynajleHHbIX JIY mpoBOAMIOCH MHOKECTBO
quckyccuii: NCCN  peKOMEHAYIOT JIUCCEKLHUI0 U
MOp(hOJIOTHYECKYIO0 OLIEHKY Kak MuHUMyM 10 JIY
JUTSE YCTAHOBJICHUS TPAaBHIBLHOW MATOIOTHYECKOMH
craguu [13]. Anamu3 6osnee 300 000 rucrosoruue-
ckux mperaparoB PMJK mokazan, 9To HEOOXOAMMO
uccnenoBanue kak MUHUMYM 21 JIY, 4To0bl cHU-
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3UTh YPOBEHb JIOKHOOTPHUIIATEIHHBIX PE3YJIETATOB
1o meHee 10 % [46]. YcTaHOBIIEHO, UTO y HalUECH-
TOB ¢ KiuHM4Yecku HenopaxeHHbIMH JIY BCIIY He
npourpbiBaetr AJIJ] ¢ TOUkH 3peHUsT PErMOHAPHOTO
KOHTpOJs M BbDKHMBaeMocTH [47]. OnHako B ciy-
yae KJIMHMYECKHU nopaxkeHHbIX JIY ¢ nocienyromeit
HAIIXT uactora 10KHOOTPUUATEIbHBIX pE3yJbTa-
T0oB BCJIY B HEKOTOPBIX HCCICIOBAHUIX OCTH-
rana 20 %, mpu 3TOM MaKCUMAaJIbHO TPHUEMIIEMOM
BenmunHOM cumtaercs 10-12 % [48-51]. [laxke
10 % noxHOOTpHIATEIRHBIX pe3ynabraroB BCITY
MOTYT BBI3BaTh KaTacTpO(PUUECKHE TOCIEICTBUS,
ecnu JOXHBIM cTraryc ypNO mpuBener K OTKazy
OT OOJIy4eHHUs] PEerMOHAapHBIX 30H W, CIIEZOBATEIb-
HO, K YXYIAILICHUIO BhDKMBaeMocTd. VMccrnemoBanue
ACOSOG Z1071, nanpapieHHOE Ha OIICHKY YYB-
crButenbHocTd BCJIY 'y Gompabix PMIK ¢ xnnHm-
yeckuMu ctaausamu T0-4N1-2, mokazano 9acTtoty
JIOKHOOTPHUIIATEIBHBIX PE3YIBTATOB (TIPU HCCIEN0-
Banuu He meree 2 CJIY) — 12,6 %, uTo mpeBbIa-
et noporoBoe 3Hauenue 10 % [49]. Ha ocHoBaHum
ATOTO aBTOPHI JenaroT BeiBOA, yTo BCJIY moxeT He
MTONXOANUTH IS TAIUEHTOB C KIMHHYECKHUM TIOpa-
skeHueM JIY wnu ocratounsiMu u3mMeHeHusiMu JIY
nocine HAIIXT.

Tem me menee, B ucciegoBannu KROG 12-05
y namuentoB ¢ pCR B JIY nmocie HAIIXT u OCO
0o0y4eHrne pPEeTHOHAPHBIX 30H HE YIYYIIHIO pe-
3yJIbTaThl JICUCHUS! AK€ B MOACPYIIEC MAIMCHTOB
C MaJbIM KOJIMYECTBOM HcclieoBaHHbIX JIY, BKIIIO-
Jas TeX, komy Obiia BbimonHeHa BCJIY. Bue 3aBu-
CUMOCTH OT OOJIyYCHHUs PETMOHAPHBIX 30H, UCCIIe-
noBanue meHee yeM 13 JIY mpuBOIMiio K XyaAlIen
BPB (p = 0,0099) no cpaBHeHHUIO C UCCe0BaHUEM
6omnee yem 13 JIY [44]. B omHOMMEHHOM HCCIIEIO-
Banuu KROG 12-05, nocesmennomy [IMIIT, me-
JuaHa uccienoBaHubix JIY cocraBisina 15, ogHako
M0 JTAHHOMY KPHUTEPHUIO He OBLIO OOHApYXKEHO pas-
nuanii B BepKuBaemoctu [33]. Jpyrue uccrnemosa-
HUS CO CPEHUM KOJIMYECTBOM HCCIIENOBaHHbIX JIY
12—16 montBepaunu 3TOoT BhIBOX [21, 26, 29, 32,
34]. B pabote Fayanju u coaBt. ipu ynaneHuu 1-9
JIV Oputa ormedeHna mocroBepHO Oonee Hu3kas OB
[9]. OuepemHoe NOATBEPXKICHUE HEOOXOIUMOCTH
aJIeKBaTHOIO IMATOJIOTMYECKOr0 CTaAUpPOBaHUS IIO-
JydyeHo B uccienoBanum Zetterlund u coasr., rie
TONBKO Tartoiorudeckuii craryc JIY mocme HAIIXT
okazanca accouuupoan ¢ OB, HO He wHcxonHas
crenenb nopaxenus. AJIJ] BelmonHsuIack BceM ma-
[MEHTaM ¥ OKa3allaCh HeOOXOIWMOW ISl aJieKBart-
HOTO ompeneneHust craauu [11].

Takum 00pa3oMm, KOIMYECTBO WCCIIEAOBAHHBIX
JIY, HeoOxomuMoe [Isi HUBEITUPOBAHMS PUCKA JIOK-
HOOTPHUIATEIILHOTO cTaryca ypN, OCTaeTcs Crop-
HBIM U B HEKOTOPBIX HCCJIECIOBAHUSIX HE NOCTUIAET
pexomennyemoro NCCN moka3aresnsi, 4TO MOXKET
SIBJISTBCSI TPUYMHON YXYALIECHUS OHKOJIOIMYECKUX
Pe3yabTaToB.
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Taoauna 1. DppexTUBHOCTH 00/TyuYeHHsT pernoHApHBIX 30H mocie pCR B JIY y manueHToB
¢ «bmaronpusitHbiM» nporuozom (HR+, cragus I-11)

TIpeumymectso s IpenmyriecTBO ISt
Ne ABTOpBI, TOJ Meaunana HaOIHOACHUS O6beM oOmyueHus JIOKOPETHOHAPHOTO peumy
BBDKHBAEMOCTH
KOHTPOJIS
MX + permoHapHble 30HBI
1 %101 o o6) (KROG 1 79 \iec. (16-141) Her Her
Tomsxo MXK
MX + permoHapHbie 30HBI
2 | Cao u coast. (2019) 59,4 wmec. Her Her
Tonapko MK
MK + perunoHapHbie 30HbBI
3 é‘(l)slﬂgg’ven W COaBT. 139 \oe (1-132) NR Her
Tompko MK
[IpeumyiuecTBo aist
+ -
OF ik - 072
4 Rusthoven u coaBr. 39 wec. (1-132) N/R 95 % CI 0,566-0,939,
(2016) ’ p = 0,015 (ne3aBucumo
TonpKo rpyaHas CTEHKa oT J100aBlIeHHs
PErHOHAPHBIX 30H)
D MK + perunoHapHbie 30HbI
5 (Z%VI%*’)“ H COABT. 88 mec. (15-218) Her Her
Tomprko MX
MX + permoHapHbie 30HBI
6 11‘120}(‘);)‘ ot (KROG | 66 5 wec. (15,6-127,4) Her Her
Tompxko MXK
MX + pernonapHsie 30HBI
7 |Haffty u coast. (2019) | N/R Her Her
Tonasko MK

Table 1. Efficacy of regional nodal irradiation following pCR in lymph nodes among favorable prognosis
patients (HR+, Stage I-1I)

. . Locoregional .
# Authors, Year (Study) Median Follow-up Radiation Volume Control Bencfit Survival Benefit
Breast + RNI
| |Cho et al. (KROG 16- |79 0 (16 141) None None
16) (2019)
Breast only
Breast + RNI
2 | Cao et al. (2019) 59.4 mo None None
Breast only
Breast + RNI
3 |Rusthoven et al. (2016) |39 mo (1-132) N/R None
Breast only
OS benefit — HR = 0.729
+ ’
Chest wall * RNI 95 % CI 0.566-0.939,
4 | Rusthoven et al. (2016) |39 mo (1-132) N/R _ .
Ch 1 onl p = 0.015 (independent of
est wall only RNI)
Breast + RNI
5 |Daveau et al. (2010) 88 mo (15-218) None None
Breast only
Breast + RNI
6 |Nohetal. (RROG 12- | (6o 1 (15.6-127.4) None None
05) (2014)
Breast only
Breast + RNI
7 | Haffty et al. (2019) N/R None None
Breast only
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Tadnuua 2. pPeKTHBHOCTH TOMOJHUTEIHHOT0 001y4YeHHs perHoHapHbIX 30H mocjie pCR B JIY
Yy NanMeHToB ¢ «HeOuaronpusaATHbIM» nporHo3om (HR-, cragus III+)

TIpeumymectso as TpenmytecTBO ISt
Ne ABTOpBI, TOJ Menuana HaOOACHUS O0beM 00ydeHHS JIOKOPErHOHAPHOT O peumy
KoHTpOA BBDKHBAEMOCTH
MX + peruoHapHbie 30HBI
| |Cho ncoast. (KROG |79 |00 (16 141) Her Her
16-16) (2019) Tonsko MK
MX + pervoHapHble 30HbI g%e“gggle}g?g l_im"
2 | Cao u coasr. (2019) 59,4 mec. Her ’ ’ o
Tomsko MK Tonbko Tpu ¢T3+,
ITA-IIIB cragun
MK + peruoHapHble 30HbI
3 g‘(‘)slﬂg""en MCOABT. |39 \ec (1-132) N/R Her
) Tompko MK
I'pynuast cTeHka + peruo- g%evgy}ullﬁclm()) 271;;
Rusthoven u coasr. B 95 % CI 0,566
4 ’ 39 mec. (1-132) N/R 0,939, p = 0,015
(2016) (HE3aBHCHMO
TonbKo TpyaHas CTECHKA P S—
PETHOHAPHBIX 30H)
MK + pernonapHble 30HBI
5 ](32%‘1%‘"‘)“ U COaBT. 88 wec. (15-218) Her Her
Tonpko MK
MK + permonapHbie 30HBI
¢ |Noh mcoast (KROG | ey |00 (156-127.4) Her Her
12-05) (2014) Tonsko MK
M + peruonapisie 3oHpr | A8: TOIBKO MpH
THPMX (90,2 % c JIT
7 | Haffty u coasr. (2019) |N/R Ha pernoHapHsie 30HbI, | Her
Tonpxko MK 85,8 % 6e3 JIT Ha
PETHOHAPHBIC 30HBI)
Table 2. Efficacy of additional regional nodal irradiation following pCR in lymph
nodes among unfavorable prognosis patients (HR-, Stage III+)
# Authors, Year (Study) | Median Follow-up Radiation Volume Locore%ZIrllZilitCOntrol Survival Benefit
Breast + RNI
1 lcé“’ ;Blaé (KROG 16- 179 116 (16-141) None None
) ( ) Breast only
Breast + RNI
2 [Cao et al. (2019) 59.4 mo None Qs’gﬁs’lﬁyﬁﬁ};’eneﬁt only
Breast only melom, B stages
Breast + RNI
3 1{2‘(1)5{1610"6“ et al. 39 mo (1-132) NR None
( ) Breast only
Chest wall + RNI OS benefit — HR = 0.729,
4 g‘(l)sltgg’ve“ et al. 39 mo (1-132) N/R 95 % CI 0.566-0.939,
Chest wall only p = 0.015 (independent of RNI)
Breast + RNI
5 |Daveau et al. (2010) |88 mo (15-218) None None
Breast only
Breast + RNI
6 Igs(’h ;5{‘}1 (KROG 12-1 66 5 mo (15.6-127.4) None None
) ( ) Breast only
Breast + RNI Yes: Only in TNBC
7 | Haffty et al. (2019) N/R (90.2 % with RNI vs |None
Breast only 85.8 % without RNI)

Ipumeyanne: BPB — Gespermansnas BbokuBaemocts; bCB — GeccoObitnitias BeukuBaemocTs; Cl — noBepurensHsiit natepsan; BBOIT — BbiknBaeMocTb Ge3 0TAaNeHHOTO mporpec-
cuposanns; HR — hazard ratio; JIY — mumdarnueckne y3mer; JIPP — nokopernonapusiii peuums; JIT — nydesas Tepanus; N/R — Her ganHbIX; OB — 0011ast BBDKMBaGMOCTB;
OCO — opranocoxpaustomas onepauus; pCR — pathological complete response (momHblii matomop@omnormaeckuii orser); IIMJIT — mOCTMACTIKTOMUYECKAs JyueBas TEparmus;
THPMIX — TpoiiHOll HeraTHBHBINH paK MOIOYHOH JKENe3bl.

Notes: DFS — Disease-free survival; EFS — Event-free survival; CI — Confidence interval;DMFS — Distant metastasis-free survival; HR — Hazard ratio; LN — Lymph nodes;
LRR — Locoregional recurrence; RT — Radiation therapy; N/R — Not reported; OS — Overall survival; BCS— Breast-conserving surgery; pCR — Pathological complete response;
PMRT — Postmastectomy radiation therapy; TNBC— Triple-negative breast cancer.
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3akiaouenue

Ha ocHoBanmm aHaim3a JIUTEpaTypHBIX JAaHHBIX
MOXKHO cJienarh BeIBoj, 4To IIMJIT, He3aBHCcHMO OT
pCR B JIVY, nokazana manpeHTam cO CJIEIyIOIUMHU
(hakTopamm prcka: Oosiee BBICOKHE KuHUIecKne T-
u N-ctaauu npu noctaHoBke auarHosa (T3+ u N2-
3), orcyrctBue pCR B mepBHYHON OMyXOJH IMOCHE
HAIIXT, ropMoH-penentop-oTpuLaTeabHble OIly-
xonu, Bkirodas THPMIK, a takke HemocTaTouyHOE
KonmdecTBO mcciaenoBanubix JIY (menee 10). Tewm
HEe MEHee, KaK IOKa3bIBalOT Pe3yJbTaThl UCCIIEI0Ba-
HMI ¢ Oojiee IMTEIBLHOM MeIuaHOl HaOJIomeHus,
MAIUeHTHl ¢ (hOpPMaNBHO ONIArONPHUSATHBIM POTHO-
30M BCE K€ MOTYT MOJIy4uTh Iosib3dy or ITMIIT.
DTO MOXET OBITh CBS3aHO C TEM, YTO OTCYTCTBHE
W3BECTHBIX (AKTOPOB pHUCKA OOYCIOBIHMBACT d(-
(heKTHBHOCTh KOHTPOJS 3a00JIEBAaHUS C ITOMOIIBIO
JIOKOPETUOHAPHBIX METOAOB JieueHUs. llanueHTs
¢ cN+/ypNO, y xotopeix Obuta mpoeaera OCO,
MOTYT HE BBIUTPHIBATh OT JIOTIOJHUTEIBHOTO OOIY-
YeHHs PETMOHAPHBIX 30H 3a HCKJIIOYCHHEM Iall-
entoB ¢ THPMX. CymectByromue aprymMeHThl B
noJyib3y otkaza ot IIMJIT w/unu JIT Ha peruonap-
HBIE 30HBI y manueHToB ¢ pCR moka HeZoCTaTouHO
yOeUTEIbHBI, U B OTCYTCTBHE OKOHYATEIBHBIX pe-
3yJIBTaTOB MPOCIEKTUBHOTO mccienoBanus NSABP
B-51 mpencrasnsiercs pasyMHbIM mpoBoauth JIT
Ha OCHOBAaHUM HCXOIHOM CTaguM, Kak yKa3aHO B
JIEHCTBYIOIIMX KIMHUYECKUX peKoMeHAanusx. Pe-
HIEHHE O TPOBEACHUH WM OTKa3e OT OONydYeHHs
JIOJDKHO TPUHUMAThCSI HA OCHOBE KOMILIEKCHOTO
U WHIUBUIYAJIBHOTO TOJXOJA C YyYE€TOM BCEX W3-
BECTHBIX (DAaKTOPOB PHUCKA PEIUINBA y MAIUEHTA U
B3BEIIMBAHUS PHCKOB YXYANICHHUS MCXO/a 10 CpaB-
HEHHUIO C PUCKaMHU MOCTIIy4€BOM TOKCHYHOCTH.

Kongnuxm unmepecos

ABTOpBI 3asBISIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.
Conflict of interest

The authors declare no conflict of interest.

Qunancuposaniie

HccnenoBanne He MMENO CIOHCOPCKOH MOMAEPIKKH.
Funding

The work was performed without external funding.

Vuacmue asmopos

Bce aBTopbl B PaBHOI CTeNMEHH Y4YacTBOBAIM B MOJATOTOBKE
myONUKaIui: pa3paboTKe KOHUCIIMH CTAaThbi, IMOXYYCHHH W
aHatu3e (aKTHYCCKUX JAHHBIX, HAMMCAHHH M PEIAKTHPOBA-
HHMU TEKCTA CTaTbH, IPOBEPKE U YTBEPXKIECHUHM TEKCTA CTATBHU.
Authors’ contributions

All authors made a substantial contribution to the conception
of the work, acquisition, analysis, interpretation of data for
the work, drafting and revising the work, final approval of
the version to be published.

JIMTEPATYPA / REFERENCES

1. Samiei S., Simons J.M., Engelen SM.E., et al. Axillary
pathologic complete response after neoadjuvant systemic

10.

11.

12.

13.

therapy by breast cancer subtype in patients with initially
clinically node-positive disease: A systematic review and
meta-analysis. JAMA Surg. 2021; 156(6): ¢210891.-DOI:
https://doi.org/10.1001/jamasurg.2021.0891

Conforti F., Pala L., Sala 1., et al. Evaluation of pathological
complete response as surrogate endpoint in neoadjuvant
randomised clinical trials of early stage breast cancer:
systematic review and meta-analysis. BMJ. 2021; 375:
¢066381.-DOL: https://doi.org/10.1136/bm;j-2021-066381
Cho W.K., Park W., Choi D.H., et al. The Benefit of post-
mastectomy radiotherapy in ypNO patients after neoadjuvant
chemotherapy according to molecular subtypes. J Breast
Cancer. 2019;22(2): 285-296.-DOLI: https://doi.org/10.4048/
jbc.2019.22.€25

Haffty B.G., McCall L.M., Ballman K.V., et al. Patterns
of local-regional management following neoadjuvant
chemotherapy in breast cancer: results from ACOSOG Z1071
(Alliance). Int J Radiat Oncol Biol Phys. 2015; 94: 493-502.-
DOI: https://doi.org/10.1016/j.ijrobp.2015.11.005

Spring L.M., Fell G., Arfe A., et al. Pathologic complete
response after neoadjuvant chemotherapy and impact on
breast cancer recurrence and survival: a comprehensive meta-
analysis. Clin Cancer Res. 2020; 26(12): 2838-2848.-DOLI:
https://doi.org/10.1158/1078-0432.CCR-19-3492
Cortazar P., Zhang L., Untch M., et al. Pathological complete
response and long-term clinical benefit in breast cancer: the
CTNeoBC pooled analysis. Lancet. 2014; 384(9938): 164-172.-
DOL: https://doi.org/10.1016/S0140-6736(13)62422-8
Glaeser A., Sinn H.P., Garcia-Etienne C., et al. Heterogeneous
responses of axillary lymph node metastases to neoadjuvant
chemotherapy are common and depend on breast cancer
subtype. Ann surg onc. 2019; 26(13): 4381-4389.-DOLI:
https://doi.org/10.1245/s10434-019-07915-6

van Mackelenbergh M.T., Loibl S., Untch M., et al
Pathologic complete response and individual patient prognosis
after neoadjuvant chemotherapy plus anti-human epidermal
growth factor receptor 2 therapy of human epidermal growth
factor receptor 2-positive early breast cancer. J. Clin. Oncol.
2023; 41(16): 2998-3008.-DOLI:  https://doi.org/10.1200/
JCO.22.02241

Fayanju O.M., Ren Y., Suneja G., et al. Nodal response to
neoadjuvant chemotherapy predicts receipt of radiation therapy
after breast cancer diagnosis. Int J Radiat Oncol Biol Phys.
2020; 106(2): 377-389.-DOI:  https://doi.org/10.1016/].
ijrobp.2019.10.039

Rouzier R., Extra J.M., Klijanienko J., et al. Incidence and
prognostic significance of complete axillary downstaging
after primary chemotherapy in breast cancer patients with
T1 to T3 tumors and cytologically proven axillary metastatic
lymph nodes. J Clin Oncol. 2002; 20(5): 1304-1310.-DOI:
https://doi.org/10.1200/JC0.2002.20.5.1304

Zetterlund L., Celebioglu F., Hatschek T., et al. Long-term
prognosis in breast cancer is associated with residual disease
after neoadjuvant systemic therapy but not with initial nodal
status. Br J Surg. 2021; 108(5): 583-589.-DOI: https://doi.
org/10.1002/bjs.11963

Choi 1.Y., Woen D., Jang S.Y., et al. Risk factors of breast
cancer recurrence in pathologic complete response achieved
by patients following neoadjuvant chemotherapy: a single-
center retrospective study. Front Oncol. 2023; 13: 1230310.-
DOL: https://doi.org/10.3389/fonc.2023.1230310

National Comprehensive Cancer Network 2024. NCCN
Clinical Practice Guidelines in Oncology. Breast Cancer.
2024;  2.-URL:  https://www.nccn.org/professionals/
physician_gls/pdf/breast.pdf

BOMPOCbI OHKOJIOTUN. 2025.


https://doi.org/10.1001/jamasurg.2021.0891
https://doi.org/10.1136/bmj-2021-066381
https://doi.org/10.4048/jbc.2019.22.e25
https://doi.org/10.4048/jbc.2019.22.e25
https://doi.org/10.1016/j.ijrobp.2015.11.005
https://doi.org/10.1158/1078-0432.CCR-19-3492
https://doi.org/10.1016/S0140-6736(13)62422-8
https://doi.org/10.1245/s10434-019-07915-6
https://doi.org/10.1200/JCO.22.02241
https://doi.org/10.1200/JCO.22.02241
https://doi.org/10.1016/j.ijrobp.2019.10.039
https://doi.org/10.1016/j.ijrobp.2019.10.039
https://doi.org/10.1200/JCO.2002.20.5.1304
https://doi.org/10.1002/bjs.11963
https://doi.org/10.1002/bjs.11963
https://doi.org/10.3389/fonc.2023.1230310
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf

OB30OPbl / REVIEWS

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

EBCTCG (Early Breast Cancer Trialists’ Collaborative
Group), McGale P., Taylor C., et al. Effect of radiotherapy
after mastectomy and axillary surgery on 10-year recurrence
and 20-year breast cancer mortality: meta-analysis of
individual patient data for 8135 women in 22 randomised
trials. Lancet. 2014; 383(9935): 2127-2135.-DOI: https://doi.
org/10.1016/S0140-6736(14)60488-8

Poortmans P.M., Weltens C., Fortpied C., et al. Internal
mammary and medial supraclavicular lymph node chain
irradiation in stage I-III breast cancer (EORTC 22922/10925):
15-year results of a randomised, phase 3 trial. Lancet Oncol.
2020; 21(12): 1602-1610.-DOL:  https://doi.org/10.1016/
S1470-2045(20)30472-1

Whelan T.J., Olivotto I.A., Parulekar W.R., et al. Regional
nodal irradiation in early-stage breast cancer. N Engl J Med.
2015; 373: 307-316.-URL: http://www.ncbi.nlm.nih.gov/
pubmed/26200977

Poortmans P.M., Collette S., Kirkove C., et al. Internal
mammary and medial supraclavicular irradiation in breast
cancer. N Engl J Med. 2015; 373: 317-327.-URL: http://
www.nejm.org/doi/full/10.1056/NEJMoal415369
Mamounas E.P., Bandos H., White J.R., et al. NRG Oncology/
NSABP B-51/RTOG 1304: Phase III trial to determine if
chest wall and regional nodal radiotherapy (CWRNRT) post
mastectomy (Mx) or the addition of RNRT to whole breast
RT post breast-conserving surgery (BCS) reduces invasive
breast cancer recurrence-free interval (IBCR-FI) in patients
(pts) with pathologically positive axillary (PPAX) nodes who
are ypNO after neoadjuvant chemotherapy (NC). J Clin Oncol.
2019; 37: TPS600-TPS600.-DOI: https://doi.org/10.1200/
JCO.2019.37.15_suppl. TPS600

Mamounas E., Bandos H., White J., et al. Abstract GS02-
07: Loco-regional irradiation in patients with biopsy-proven
axillary node involvement at presentation who become
pathologically node-negative after neoadjuvant chemotherapy:
primary outcomes of NRG Oncology/NSABP B-51/RTOG
1304. Cancer Res. 2024; 84(9 Suppl): Abstract nr GS02-
07.-DOI: 10.1158/1538-7445.SABCS23-GS02-07

Haque W., Singh A., Verma V. et al. Postmastectomy
radiation therapy following pathologic complete nodal
response to neoadjuvant chemotherapy: A prelude to NSABP
B-51? Radiother Oncol. 2021; 162: 52-59.-DOLI: https://doi.
org/10.1016/j.radonc.2021.06.032

Huang E.H., Tucker S.L., Strom E.A., et al. Postmastectomy
radiation improves local-regional control and survival
for selected patients with locally advanced breast cancer
treated with neoadjuvant chemotherapy and mastectomy.
J Clin Oncol. 2004; 22(23): 4691-4699.-DOI: https://doi.
org/10.1200/JC0O.2004.11.129

McGuire S.E., Gonzalez-Angulo A.M., Huang E.H., et al.
Postmastectomy radiation improves the outcome of patients
with locally advanced breast cancer who achieve a pathologic
complete response to neoadjuvant chemotherapy. Int J Radiat
Oncol Biol Phys. 2007; 68(4): 1004-9.-DOIL: https://doi.
org/10.1016/}.ijrobp.2007.01.023

Rusthoven C.G., Rabinovitch R.A., Jones B.L., et al. The
impact of postmastectomy and regional nodal radiation
after neoadjuvant chemotherapy for clinically lymph node-
positive breast cancer: a National Cancer Database (NCDB)
analysis. Ann Oncol. 2016; 27(5): 818-827.-DOI: https://doi.
org/10.1093/annonc/mdw046

Liu J., Mao K., Jiang S., et al. The role of postmastectomy
radiotherapy in clinically node-positive, stage II-II breast
cancer patients with pathological negative nodes after
neoadjuvant chemotherapy: an analysis from the NCDB.

VOPROSY ONKOLOGII = PROBLEMS IN ONCOLOGY. 2025.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Oncotarget. 2016; 7(17): 24848-24859.-DOIL: https://doi.
org/10.18632/oncotarget.6664

Krug D., Lederer B., Seither F., et al. Post-mastectomy
radiotherapy after neoadjuvant chemotherapy in breast
cancer: A pooled retrospective analysis of three prospective
randomized trials. Ann Surg Oncol. 2019; 26(12): 3892-
3901.-DOLI: https://doi.org/10.1245/s10434-019-07635-x
Cao L., Xu C, Kirova YM.,, et al. The role of the neo-
bioscore staging system in guiding the optimal strategies for
regional nodal irradiation following neoadjuvant treatment
in breast cancer patients with cN1 and ypNO-1. Ann Surg
Oncol. 2019; 26: 343-355.-DOL: https://doi.org/10.1245/
$10434-018-07095-9

Kyndi M., Serensen F.B., Knudsen H., et al. Estrogen
receptor, progesterone receptor, HER-2, and response to
postmastectomy radiotherapy in high-risk breast cancer: the
Danish Breast Cancer Cooperative Group. J Clin Oncol.
2008; 26(9): 1419-1426.-DOI:  https://doi.org/10.1200/
JCO.2007.14.5565.

Laurberg T., Tramm T., Nielsen T., et al. Intrinsic subtypes
and benefit from postmastectomy radiotherapy in node-
positive premenopausal breast cancer patients who received
adjuvant chemotherapy — results from two independent
randomized trials. Acta Oncol. 2018; 57(1): 38-43.-DOI:
https://doi.org/10.1080/0284186X.2017.140173

Kim D., Kim J.H., Kim L.A., et al. Impact of postmastectomy
radiation therapy on breast cancer patients according
to pathologic nodal status after modern neoadjuvant
chemotherapy. Cancer Res Treat. 2023; 55(2): 592-602.-DOI:
https://doi.org/10.4143/crt.2022.998

Kantor O., Pesce C., Singh P, et al. Post-mastectomy
radiation therapy and overall survival after neoadjuvant
chemotherapy. J Surg Oncol. 2017; 115(6): 668-676.-DOI:
https://doi.org/10.1002/js0.24551

Ren X., Yu Y., Liu L., et al. Axillary response and outcome
in breast cancer patients after neoadjuvant treatment: The role
of radiotherapy in reducing recurrence in ypNO patients with
initially cN+ stage. Front Oncol. 2023; 13: 1093155.-DOL:
https://doi.org/10.3389/fonc.2023.1093155

Le Scodan R., Selz J., Stevens D., et al. Radiotherapy for stage
IT and stage III breast cancer patients with negative lymph
nodes after preoperative chemotherapy and mastectomy. Int
J Radiat Oncol Biol Phys. 2012; 82(1): el-¢7.-DOI: https://
doi.org/10.1016/j.ijrobp.2010.12.054

Noh JM., Park W., Suh C.O., et al. Is elective nodal
irradiation beneficial in patients with pathologically negative
lymph nodes after neoadjuvant chemotherapy and breast-
conserving surgery for clinical stage II-III breast cancer? A
multicentre retrospective study (KROG 12-05). Br J Cancer.
2014; 110(6): 1420-1426.-DOI:  https://doi.org/10.1038/
bjc.2014.26

Dai Y., Ma S., Lan A, et al. The impact of postmastectomy
radiotherapy on cT1-2N1 breast cancer patients with ypNO
after neoadjuvant chemotherapy: a retrospective study based
on real-world data. Discov Oncol. 2023; 14(1): 21.-DOL:
https://doi.org/10.1007/s12672-022-00609-8

Miyashita M., Niikura N., Kumamaru H., et al. Role of
postmastectomy radiotherapy after neoadjuvant chemotherapy
in breast cancer patients: a study from the japanese breast
cancer registry. Ann Surg Oncol. 2019; 26(8): 2475-2485.-
DOLI: https://doi.org/10.1245/s10434-019-07453-1

Wang K., Jin X., Wang W., et al. The role of postmastectomy
radiation in patients with ypNO breast cancer after neoadjuvant
chemotherapy: a meta-analysis. BMC Cancer. 2021; 21(1):
728.-DOI: https://doi.org/10.1186/s12885-021-08423-1


https://doi.org/10.1016/S0140-6736(14)60488-8
https://doi.org/10.1016/S0140-6736(14)60488-8
https://doi.org/10.1016/S1470-2045(20)30472-1
https://doi.org/10.1016/S1470-2045(20)30472-1
http://www.ncbi.nlm.nih.gov/pubmed/26200977
http://www.ncbi.nlm.nih.gov/pubmed/26200977
http://www.nejm.org/doi/full/10.1056/NEJMoa1415369
http://www.nejm.org/doi/full/10.1056/NEJMoa1415369
https://doi.org/10.1200/JCO.2019.37.15_suppl.TPS600
https://doi.org/10.1200/JCO.2019.37.15_suppl.TPS600
https://doi.org/10.1158/1538-7445.SABCS23-GS02-07
https://doi.org/10.1016/j.radonc.2021.06.032
https://doi.org/10.1016/j.radonc.2021.06.032
https://doi.org/10.1200/JCO.2004.11.129
https://doi.org/10.1200/JCO.2004.11.129
https://doi.org/10.1016/j.ijrobp.2007.01.023
https://doi.org/10.1016/j.ijrobp.2007.01.023
https://doi.org/10.1093/annonc/mdw046
https://doi.org/10.1093/annonc/mdw046
https://doi.org/10.18632/oncotarget.6664
https://doi.org/10.18632/oncotarget.6664
https://doi.org/10.1245/s10434-019-07635-x
https://doi.org/10.1245/s10434-018-07095-9
https://doi.org/10.1245/s10434-018-07095-9
https://doi.org/10.1200/JCO.2007.14.5565
https://doi.org/10.1200/JCO.2007.14.5565
https://doi.org/10.1080/0284186X.2017.140173
https://doi.org/10.4143/crt.2022.998
https://doi.org/10.1002/jso.24551
https://doi.org/10.3389/fonc.2023.1093155
https://doi.org/10.1016/j.ijrobp.2010.12.054
https://doi.org/10.1016/j.ijrobp.2010.12.054
https://doi.org/10.1038/bjc.2014.26
https://doi.org/10.1038/bjc.2014.26
https://doi.org/10.1007/s12672-022-00609-8
https://doi.org/10.1245/s10434-019-07453-1
https://doi.org/10.1186/s12885-021-08423-1

DOI 10.37469/0507-3758-2025-71-5-OF-2281

37.

38.

39.

40.

41.

42.

43.

Cho WK., Park W, Choi D.H., et al. Role of elective
nodal irradiation in patients with ypNO after neoadjuvant
chemotherapy followed by breast-conserving surgery (KROG
16-16). Clin Breast Cancer. 2019; 19(1): 78-86.-DOI: https://
doi.org/10.1016/j.clbc.2018.08.009

Marino L., Lancellotta V., Franco P., et al. Loco-regional
adjuvant radiation therapy in breast cancer patients with
positive axillary lymph-nodes at diagnosis (CN2) undergoing
preoperative chemotherapy and with complete pathological
lymph-nodes response. Development of GRADE (Grades of
recommendation, assessment, Development and Evaluation)
recommendation by the Italian Association of radiation therapy
and Clinical Oncology (AIRO). Breast. 2021; 55: 119-127.-
DOI: https://doi.org/10.1016/j.breast.2020.12.012
Nikyar N., Tegnelius E., Valachis A. Adjuvant locoregional
radiation therapy in breast cancer patients with pathologic
complete response after neoadjuvant chemotherapy: A
systematic review and meta-analysis. Clin Transl Radiat
Oncol. 2022; 33: 45-52.-DOI: https://doi.org/10.1016/].
ctro.2021.12.010

Balic M., Thomssen C., Wiirstlein R., et al. St. Gallen/
Vienna 2019: A brief summary of the consensus discussion
on the optimal primary breast cancer treatment. Breast
Care (Basel). 2019; 14(2): 103-110.-DOL:  https://doi.
org/10.1159/00049993 1

Burstein H.J., Curigliano G., Thiirlimann B., et al. Customizing
local and systemic therapies for women with early breast
cancer: the St. Gallen International Consensus Guidelines
for treatment of early breast cancer 2021. Ann Oncol.
2021; 32(10): 1216-1235.-DOI:  https://doi.org/10.1016/j.
annonc.2021.06.023

Balic M., Thomssen C., Gnant M., Harbeck N. St. Gallen/
Vienna 2023: Optimization of treatment for patients with
primary breast cancer — A brief summary of the consensus
discussion. Breast Care (Basel). 2023; 18(3): 213-222.-DOL:
https://doi.org/10.1159/000530584

Daveau C., Stevens D., Brain E., et al. Is regional
lymph node irradiation necessary in stage II to III breast
cancer patients with negative pathologic node status after
neoadjuvant chemotherapy? Int J Radiat Oncol Biol Phys.
2010; 78(2): 337-342.-DOIL:  https://doi.org/10.1016/].
1jrobp.2009.08.053

44,

45.

46.

47.

48.

49.

50.

51.

Schlafstein A., Liu Y., Goyal S., et al. Regional nodal
irradiation for clinically node-positive breast cancer
patients with pathologic negative nodes after neoadjuvant
chemotherapy. Clin Breast Cancer. 2022; 22(2): 127-135.-
DOL: https://doi.org/10.1016/j.clbc.2021.06.003

Noh JM., Park W., Suh C.O., et al. Is elective nodal
irradiation beneficial in patients with pathologically negative
lymph nodes after neoadjuvant chemotherapy and breast-
conserving surgery for clinical stage II-III breast cancer? A
multicentre retrospective study (KROG 12-05). Br J Cancer.
2014; 110(6): 1420-1426.-DOL:  https://doi.org/10.1038/
bjc.2014.26

Sun L., Li P, Ren H., et al. Quantifying the number of
lymph nodes for examination in breast cancer. J Int Med
Res. 2020; 48(2): 300060519879594.-DOI:  https://doi.
org/10.1177/0300060519879594

Petrelli F., Lonati V., Barni S. Axillary dissection compared to
sentinel node biopsy for the treatment of pathologically node-
negative breast cancer: a meta-analysis of four randomized
trials with long-term follow up. Oncol Rev. 2012; 6(2): ¢20.-
DOI: https://doi.org/10.4081/oncol.2012.¢20

Patten D.K., Zacharioudakis K.E., Chauhan H., et al. Sentinel
lymph node biopsy after neo-adjuvant chemotherapy in
patients with breast cancer: Are the current false negative
rates acceptable? Breast. 2015; 24(4): 318-320.-DOI: https://
doi.org/10.1016/j.breast.2015.02.026

Boughey J.C., Suman V.J., Mittendorf E.A., et al. Sentinel
lymph node surgery after neoadjuvant chemotherapy in
patients with node-positive breast cancer: the ACOSOG
71071 (Alliance) clinical trial. JAMA. 2013; 310(14): 1455-
1461.-DOLI: https://doi.org/10.1001/jama.2013.278932
Spiegelhalter D.J., Abrams K.R., Myles J.P. Bayesian
approaches to clinical trials and health-care evaluation.
Chichester, UK: Wiley & Sons. 2004.

Xing Y., Foy M., Cox D.D., et al. Meta-analysis of sentinel
lymph node biopsy after preoperative chemotherapy in
patients with breast cancer. Br J Surg. 2006; 93(5): 539-
546.-DOLI: https://doi.org/10.1002/bjs.5209

IMoctynmia B pemakmuio / Received / 25.02.2025
[pouuta peuensuposanue / Reviewed / 10.03.2025
[punsta x meuarn / Accepted for publication / 20.03.2025

Cgenenusi 00 aBropax / Author information / ORCID

Coodmusa IOpreBra AmpmereBa / Sofiia Y. Almeteva / ORCID ID: https://orcid.org/0000-0002-9164-3380.

Ompra AnaronseBHa TutoBa / Olga A. Titova / ORCID ID: https://orcid.org/0000-0002-9944-6111.

EBrennit Buransesnu Xwmenesckuii / Evgeny V. Khmelevskiy / ORCID ID: https://orcid.org/0000-0002-4880-0213.
Annpeit Imutpueny Kanpua / Andrey D. Kaprin / ORCID ID: https://orcid.org/0000-0001-8784-8415.

BOMPOCbI OHKOJIOTUN. 2025.


https://doi.org/10.1016/j.clbc.2018.08.009
https://doi.org/10.1016/j.clbc.2018.08.009
https://doi.org/10.1016/j.breast.2020.12.012
https://doi.org/10.1016/j.ctro.2021.12.010
https://doi.org/10.1016/j.ctro.2021.12.010
https://doi.org/10.1159/000499931
https://doi.org/10.1159/000499931
https://doi.org/10.1016/j.annonc.2021.06.023
https://doi.org/10.1016/j.annonc.2021.06.023
https://doi.org/10.1159/000530584
https://doi.org/10.1016/j.ijrobp.2009.08.053
https://doi.org/10.1016/j.ijrobp.2009.08.053
https://doi.org/10.1016/j.clbc.2021.06.003
https://doi.org/10.1038/bjc.2014.26
https://doi.org/10.1038/bjc.2014.26
https://doi.org/10.1177/0300060519879594
https://doi.org/10.1177/0300060519879594
https://doi.org/10.4081/oncol.2012.e20
https://doi.org/10.1016/j.breast.2015.02.026
https://doi.org/10.1016/j.breast.2015.02.026
https://doi.org/10.1001/jama.2013.278932
https://doi.org/10.1002/bjs.5209
https://orcid.org/0000-0002-9164-3380
https://orcid.org/0000-0002-9944-6111
https://orcid.org/0000-0002-4880-0213
https://orcid.org/0000-0001-8784-8415

	_Hlk174482259
	_Hlk191905257
	_Hlk192068082
	_Hlk191905477
	_Hlk187601020
	_Hlk178162025
	_Hlk182049358
	_GoBack
	_GoBack

