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The status of axillary lymph nodes is a crucial prognostic factor in breast cancer. Currently, sentinel lymph node (SLN) biopsy is considered the gold
standard for disease staging. This technique significantly reduces the extent of surgical intervention and helps avoid complete lymphadenectomy when
no metastases are found in the SLN. Recent multicenter studies have demonstrated that SLN biopsy does not substantially impact oncological outcomes,
supporting the trend toward de-escalating surgical treatment. This review analyzes publications from 2014 to 2024 available in the PubMed, Scopus,
Web of Science, and elLibrary databases. It includes studies that assess the diagnostic accuracy and prognostic value of SLN biopsy, as well as its role
in patients undergoing neoadjuvant chemotherapy, where accurate staging is crucial. Additionally, the review addresses the morphological aspects
of SLN evaluation, such as the use of immunohistochemistry and molecular diagnostics to detect micrometastases and isolated tumor cells. Special
attention is given to modern non-invasive approaches for preoperative SLN assessment, including the use of radiopharmaceuticals, fluorescence
imaging, and artificial intelligence algorithms, which can enhance diagnostic accuracy and lessen the surgical burden on patients.
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BBEOEHUE

Mo exerofHbIM AaHHbIM, B Poccuiickoi Pefepalivm B CTPYKType
OHKONOTMYecKoi 3abonesaemocTvt OAHy W3 BeAyLLMX NO3ULMIA 3aHU-
MaeT pak MosI0YHOM enesbl (PMK) [1]. Mo aaHHbIM GLOBOCAN, B
2020 roay 3aperncTpupoBaHo 2,3 MIH HOBbIX cyyaes PMX (11,7%)
1 684996 (6,9%) cMepTHbIX C/ly4aeB, YTO COOTBETCTBYET | CTPOUKe B
CTPYKType 3aboneBaemMocTM M CMEPTHOCTU cpeau HaceneHus [2].
Bonblue nonoBuHbI (72,5%) BnepBble BbiABNEHHbIX cydaes PMMK au-
arHocTupytotcs Ha paHHuX (I-1l) u 27,1% — Ha llI-IV cTagmsax 3abonesa-
HuA [3]. Taknum 06pa3om, OLLEHKA COCTOAHUA PEMVOHAPHBIX IMMPaTH-
yeckux y3no8 (1Y) y naumeHToK ¢ paHHUM PMIK aBnaeTca akTyanbHOM
npobnemo.

BapuaHTbl UcCNef0BaHUA PerMoOHapPHbIX

numdaTUyeCcKnX y3nos

O6bI4HO AMArHOCTUKA COCTOAHUA PervoHapHbix JTY nposoauTcs
npv MOMOLLM YNbTPA3BYKOBOrO uccnenosaHus (Y3M) u ToHKkourons-
HoOW acnupaumoHHoi buoncum (TAB). Y3U akcunnspHoi 30HbI ABAA-
€TCA OCHOBHbIM HEXUPYPrUYECKMM METOL0M OLIEHKM BOB/IEYEHHOCTH
nogmblweyHoro ammdokonnektopa. OfHaKo, Npu UCNONb30BAHWUK
MOPdONIOrMYECKUX KPUTEPUEB AN1A BbIABAEHWA NOAMbILIEYHbIX MeTa-
cTa3oB Y3U ABnfeTcA ymepeHHO YyBCTBUTENbHBIM METOZLOM, Fae YyB-
CTBUTENbHOCTb U CNeLUPUUHOCTb CUABHO pasnunyatoTes [4].

MoaTomy Ans pelleHus 3Toi npobaembl Heobxoamma TAB noa
Y3W HaBuraumei, 4to NOBbILWIAET CneLMdUIYHOCTb ObHaAPYKEHUA Me-
TacTatmyeckux J1Y. CornacHo paHHUM uccnegoBaHuam, y 7,8-16,2%
MaLMEHTOK MeTacTasbl B NoAMbILweYHble JTY Bblan ycnewHo auarHo-
CTMPOBAHbI A0 onepauuy ¢ nomollbto TAB nog Y3W Hasuraumeit [5].
Tak, npumepHo y 40% NaumeHTOK C KNMHWUYECKM NOPAXKEHHBIMM NOA-
MbILIEYHbIMK JTY AnarHo3 MOXeT ObITb NOCTaBAEH A0 OnepaLyy ToNb-
Ko ¢ nomoubto Y3U ¢ TAB. B page vccnenoBaHuin, Takux Kak BOOG
2013-08, NCT 01821768 n SOUND, naupeHTkM ¢ PMX c oTpuruatens-
HbIMK pe3ynbTatamm Y3U/TAB 6bian caydaiiHbim o6pasom pacnpese-
NIeHbl Ha 2 rpynnbl: B 0A4HOM 6bina BbINONHEHA BMONCUA CTOPOXKEBBIX
Ny (BCY), B opyroit — HeT. B pe3ynbrate, y NaLMEHTOK C OTPULATE b-
HbIM pe3ynbtatom TAB Y nog Y3U Hasurauueii 6bina pekomeHA0Ba-
Ha BCAY [6].

B HesaBHeM uccnegosanum Jia W et al (2023) usyyeHa uctuHHas
CTeneHb NOPaXKeHUA NOAMbILIEYHbBIX Y3/10B Y NALMUEHTOK C KNUHUYe-
CKM oTpuLaTenbHbiMK pesynbtatamu Y3U Y n pasnuumna mexay oT-
puyuaTenbHbIMK pesynsTatamu Y3M nogmbliueyHbix y3nos (AUS-cNo),
a TaKKe NoA03puTeNbHbIMU pesynbTaTamu Y3M nogmbilLeyHbIX Y3108
C OTPULATENbHbIMU Pe3yNbTaTaMi TOHKOWUTOIbHOM acnupaunm (FNA-
cNo) y nauueHToK ¢ cT1-2No PMX [7].

C anBapa 2019 roaa no aekabpb 2022 rofa 6biaM PETPOCNEKTUB-
HO MpOaHann3MpoBaHbl 538 naumeHToK ¢ MHBasmBHbIM PMIK. Y 134
(24,9%) 60nbHBIX BbIIM METacTaTUYECKM NOpPaKEHHbIe, y 404 (75,1%)
601bHbIX — He nopaxéHHble J1Y. OfHOGAKTOPHDBIN aHaAM3 MoKasan,
4To pa3mep onyxonu, ctaaua T, yposeHb Ki 67 1 cocyauctas nHeasma
OblNM TECHO CBA3aHbI C NOPaXKeHWeM nogmbliiueyHbix 1Y (N+). B mHo-
rodakTOPHOM aHanu3e COCyAMCTas WMHBA3WA Oblia efUMHCTBEHHbBIM
He3aBUCUMbIM HAKTOPOM pUCKa nopakeHus JTY y naumeHTok ¢ cTi-2No
(OP: 3,723; 95% AW 2,380-5,824, p<0,001). B ocTanbHOM nopaskeHue
Y cywectBeHHO He otanyanocb mexay rpynnamu AUS-cNo 1 FNA-
cNo (23,4% npoTus 28,8%, p=0,193). OgHaKo nopaskeHue >3 1Y 6b110
3HauuTenbHo Bbiwe B rpynne FNA-cNo. [anbHelwee nccnenosaHue
nokasano, 4to FNA-cNo 1 cocyamucTas MHBa3UA He3aBUCUMMO CBA3aHbI
C KOIMYeCTBOM NopaskéHHbIx J1Y (OP: 2,650, 95% AMW: 1,081-6,496;
p=0,033; OP: 3,521; 95% [M: 1,249-9,931; p=0,017, COOTBETCTBEHHO)
[7].

INTRODUCTION

According to annual data, breast cancer (BC) is a major con-
tributor to the overall cancer burden in the Russian Federation
[1]. According to GLOBOCAN 2020 estimates by the Internation-
al Agency for Research on Cancer (IARC), there were 2.3 million
new cases of BC (11.7%) and 684996 (6.9%) deaths worldwide,
which place it at the top of morbidity and mortality rates among
the population [2]. More than half (72.5%) of newly diagnosed
BC cases are detected at early stages (I-Il), while 27.1% are di-
agnosed at stages llI-IV [3]. Therefore, assessing the status of
regional lymph nodes (LNs) in patients with early BC is a crucial
issue.

Methods for assessing regional lymph nodes

Typically, the assessment of the regional LNs status is per-
formed using ultrasound (US) and fine-needle aspiration biopsy
(FNAB). US of the axillary region is the primary non-surgical meth-
od for evaluating axillary LN involvement. However, when using
morphological criteria to detect axillary metastases, US has a mod-
erate sensitivity, with sensitivity and specificity varying widely [4].

Therefore, US-guided FNA is necessary to improve detection
accuracy, as it increases the specificity for identifying metastatic
LNs. Early studies indicate that US-guided FNAB preoperatively
diagnosed in 7.8-16.2% of patients with axillary LNs metastases
[5]. Consequently, approximately 40% of patients with clinical-
ly affected axillary LNs can be diagnosed preoperatively using
US combined with FNAB. Studies such as the BOOG 2013-08,
NCT01821768, and the SOUND trial have investigated whether
sentinel lymph node biopsy (SLNB) can be safely omitted in clin-
ically node-negative breast cancer patients who have negative
findings on US and FNAB. These trials involved randomly assign-
ing patients to either undergo SLNB or to have the procedure
omitted. In these studies, SLNB was recommended for patients
with negative US-guided FNAB [6].

A recent study (Jia W et al, 2023) investigated axillary LN in-
volvement in patients with clinically negative LNs (cNo). The study
compared negative axillary US results (AUS-cNo) with suspicious
US results alongside negative FNA results (FNA-cNo) among
cT1-2No BC patients [7].

A total of 538 patients with invasive BC were retrospective-
ly analyzed from January 2019 to December 2022. Of these, 134
(24.9%) had metastatic LNs while 404 (75.1%) had uninvolved
LNs. Univariate analysis has identified tumor size, T stage, Ki-67
level, and vascular invasion as significantly associated with axil-
lary LN involvement (N+). However, multivariate analysis revealed
that only vascular invasion was an independent risk factor for LN
involvement in patients with cT+2No disease (RR: 3.723; 95% Cl:
2.380-5.824, p<0.001). There was no statistically significant dif-
ference in LN involvement between patients categorized as AUS-
cNo and FNA-cNo, with involvement rates of 23.4% and 28.8%
respectively (p=0.193). However, involvement of three or more
LNs was significantly higher in the FNA-cNo patients. Further
analysis showed that FNA-cNo status and vascular invasion were
independently linked to the number of affected LNs (RR: 2.650;
95% Cl: 1.081-6.496; p=0.033; RR: 3.521; 95% Cl: 1.249-9.931;
p=0.017, respectively) [7].

Sentinel lymph node biopsy (SLNB)

The most reliable and valid method for diagnosing regional
LNs is SLNB. Initially, SLNB used radioactive tracers for non-specif-
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Buoncua cTtopokesoro numepartuyeckoro ysna

Mpu3HaHO, YTO CaMblM AOCTOBEPHBIM W HAAEXHbIM METOA0M
AMarHoOCTUKM pervoHapHbix J1Y asnaetca BC/TY. MNepsble npoueaypbl
OCHOBbIBA/INCb HA [BYX MeToAax Hecneuuduyeckoin MapKUpOBKM
JY: ¢ ucnonb3oBaHnem pagunounsotona (99mTc) M cMHero Kpacutens
(BD, n3ocynbdaH, metuneH). Ytobbl npeosonetb noboyHble apdek-
Tbl PaZMOM30TONOB (PaMaLMOHHOE BO3AENCTBUE) U annepruyeckue
peakumu, Bbinn Uccief0BaHbl MHHOBALWMOHHbIE MHAMKATOPbI, Takue
KaK MHAOUMaHMH 3eneHblit (ICG), cynepnapaMarHUTHbIN OKCUA, Ke-
nesa (SPIO) n mukponysbipbky. C Hayana 2000-x rogos BC/TY cTana
LUIMPOKO pPacnpocTpaHEHHbIM meTogom onpeaeneHna N-ctatyca npu
PMX [8, 9].

B HacToALee Bpema nokasaHuamu K BCJTY asnatotca To-T2No nnu
No-1 cTagum PMK (nocne TouHol oueHkn Y ¢ nomoLupto Y3U ¢ uuto-
NOTUYECKMM UCCNe0BaHUEM AN MYHKLMOHHOM buoncuen).

OcHoBHoM puck BC/1Y cBA3aH ¢ Hannunem metactasos He B C/1Y,
KOrfia B CTOPONKEBbIX MMdATUYECKMX Y3/1aX OMYyXONEBbIX KNETOK He
BbIABNIEHO (/10}KHOOTpULATENbHBIE). YTOObI CHU3UTb 3TOT PUCK, CyLLe-
CTBYHOT HEKOTOpbIE NPOTUBOMNOKa3aHuA K BC/TY. XoTa 3Th orpaHnyeHus
CO BpemeHeM YMeHbLUNANCH, EA4MHOMO MHEHWA [0 CUX NOP HeT. 3a uc-
K/IOYEHNEM CNYYAEB C KNMHUYECKM NanbnupyeMbiM1 MeTacTaszamu B
J1Y, Korga meTof, HenpMMeHVM, BCe NPOTUBOMOKA3aHNA Hanpas/eHbl
Ha TO, YTOObI U3beKaTb CUTYaLMI, B KOTOPLIX PUCK JIOXKHOOTPULIA-
TE/IbHOTO pe3y/bTaTa bbi1 Bbl CIMILKOM BbICOK. TakMM 06pa3om, aToT
METOZ, ONPOBEPraeTca B C/Iy4asX, Koraa B aHaMHese Oblin obLuMpHble
onepauymn Ha MOJIOYHOIA Kenese/NoAMbILLEYHOM 06aacTh uam nyye-
Bas Tepanuna MONIOYHON XKeesbl U/MAn NnogmblledHo obaactu, Kor-
[ia HapyLueHWe TMMPOOTTOKa 3HaumuTenbHO [10].

Pasmep onyxonu ABnseTcs ewe ogHMM Kputepmem otbopa. B
nccneposaHum NSABP B-32, sBkatoyaBwem 4439 naumeHTok PMMXK Ta
1 983 naumeHTok PMM T BbiABNAEHbI PaBHO3HAYHbIE 3HAYEHMA NO-
paxkéHHbIX Y (96,9% u 98,4%) 1 NOKHOOTPULATENBHbIX Pe3yNbTa-
108 (10,3% u 8,9%) cootBeTcTBEHHO. [IPMHUMan BO BHUMaHUe 3Tu
MOKa3aHUA U NPOTUBOMOKa3aHuA, B 60/1ee KpynHbIX UCCIEA0BAHUAX,
BK/IIOYaAIOLLMX B 06Lieit cnoxkHocTv 14700 nauymeHTok (NSABP B-32,
ACOSOG 20010, AMAROS, ALMANAC) nokasaTenu BbisiBNeHWA nopa-
EHHbIx C/Y Konebanuch ot 94,5% no 98,8% co cpeaHUM Konnye-
CTBOM yAanéHHbix C/1Y 1,7-2 (2-5). OaHaKo, HECMOTPA Ha MHOTOYUC-
NeHHble Mepbl NPeLOCTOPOKHOCTH, YPOBEHb NOXKHOOTPULLATENbHbBIX
pe3y/nbTaToB B 3TUX UCCAeA0BaHMAX Konebanca ot 8,8% a0 9,7% [10,
11].

Taknum 06pasom, Kak M Bce xupyprdeckme npoueaypbl, 5CNY
MMeeT CBOM orpaHuyeHunsa. OfHaKo obLas [0NA NALMUEHTOK, Henpw-
rOZHbIX AnA nposegeHua 6CNY nnm nmetowmx MHoXecTBo GakTopoB
puCKa, cTaBALLmMX nog yrposy ycnex 6C/1Y, oueHb mana. Tem He meHee,
3TUX MALMEHTOK HEOBXOAMMO YCMELHO MAEHTUPULMPOBATL U onpe-
[LeNUTb NMOKa3aHWA K OTKa3y OT BbINONHEHWA AaHHOW MaHUMYAALUM.

Mopdonoruueckoe

NMMaTUYECKUX Y3108

B nepwvog, paHHMX nccnegosanuin C/TY (1994-2010 rr.) gns Tou-
HOTO OMpefeneHvs cTaauu natonornyeckoro ysna (pN), mopdonoru
UCCNef0BaNIM HECKONIBKO YPOBHEN PErroHapHoOro NAMM@OOTToKa U
NPOBOAMAN VMMYHOTUCTOXMMUYECKOE WUccnenosaHue (MIX), utobbl
MOBbICUTb BbIABAAEMOCTb CKPbITbIX MeTacTazoB B /Y. C/TY 0bbluHO
aHaNM3MPOBaM NOC/E OKPALIMBAHUA TEMATOKCUINH-303UHOM (H&E).
TwartenbHoe uccneposaHve C/TY npoBoAMAOCb NYTEM paccevyeHus
BCEro y3/1a Ha 610KkM ToALLMHOM 2 MM. [ly6anKaTbl 3aIUTbIX B NapaduH
Cpe308 Bblpe3anu ¢ pasHbiMu MHTepBanamu. C/1Y, KoTopble Npu oKpa-
wueaHuM H&E okasanunce He Nopax&HHbIMK, BblAW AONONAHUTENBHO
oTnpasneHbl Ha UIMX ¢ ncnonb3oBaHMem LUTOKepaTHHa, YTO NO3BOAW-

uccnepoBaHue CTOpPOXeBbiX
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ic LN labeling: the use of a radioisotope (99mTc) and a blue dye
(isosulfan blue or methylene blue). To mitigate the side effects
associated with radioisotopes, such as radiation exposure and al-
lergic reactions, newer tracers have been developed, including in-
docyanine green (ICG), superparamagnetic iron oxide (SPIO), and
microbubbles. Since the early 2000s, SLNB has become a widely
accepted method for determining the nodal status in BC [8, 9].

Currently, the indications for SLNB for invasive BC include
stages To-T+-T2No or Na. This must be confirmed through a com-
prehensive evaluation of the LNs using ultrasound, coupled with
cytological examination or puncture biopsy.

The primary risk associated with SLNB is the possibility of
metastases outside the sentinel lymph node (SLN). This risk is
particularly concerning when tumor cells are not detected in the
SLN, which can result in false negatives. To minimize this risk,
specific contraindications for SLNB exist. Although these contra-
indications have been relaxed over time, there is still no universal
consensus on them. Apart from cases where there are clinically
palpable lymph node metastases — where SLNB is not an option
— all other contraindications are intended to prevent situations
where the risk of a false negative result would be unacceptably
high. Consequently, SLNB is contraindicated for patients with a
history of extensive breast or axillary surgery or radiation therapy
to the breast or axillary region, as these factors can significantly
hinder lymphatic drainage [10].

Tumor size is a key factor for SLNB selection, as demonstrat-
ed by the NSABP B-32 study, which included 4,439 patients with
T+ BC and 983 patients with T BC, demonstrating comparable SLN
detection rates (96.9% for T and 98.4% for T.) and false-negative
rates (10.3% for T. and 8.9% for Tz). The meta-analysis, combining
the NSABP B-32, ACOSOG 20010, AMAROS, and ALMANAC trials,
which collectively enrolled over 14,700 patients, showed SLN de-
tection rates ranging from 94.5% to 98.8%, with an average of 1.7
to 2 SLNs removed per patient. Despite various precautions tak-
en, the false-negative rates in these studies varied from 8.8% to
9.7% [10, 11].

Like all surgical procedures, SLNB has its limitations. Howev-
er, only a small percentage of patients with multiple risk factors
are unsuitable for SLNB due to decreased accuracy. It is essential
to identify these risk factors to avoid the procedure and ensure
accurate staging for patients.

Morphological study of sentinel lymph nodes

During the early SLN studies conducted from 1994 to 2010,
pathologists focused on the Pathological Lymph Node (pN) as-
sessment by examining multiple slices of LNs through serial sec-
tioning. They utilized hematoxylin and eosin (H&E) staining for
the initial evaluation and then employed immunohistochemistry
(IHC) for more sensitive detection of occult metastases that stan-
dard methods might miss. A comprehensive examination includ-
ed processing the entire SLN into 2-mm thick slices, embedding it
in paraffin, and sectioning it at various intervals. If SLN appeared
normal after standard H&E staining, they were then analyzed
with IHC for cytokeratin to find "occult" or hidden metastases, in-
cluding isolated tumor cells (ITCs), micrometastases (MIM), and
macrometastases (MAM) [12].

Evidence suggests that axillary LN dissection (ALND) offers
no benefit to patients with limited SLN involvement, including
isolated tumor cells (ITCs) or MIM. In 2010, the American Joint
Committee on Cancer recommended relying on morphological
examination of 2-mm SLN sections without routine IHC [13]. IHC
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110 MAEHTUPULIMPOBATL CKPbITbIE METacTa3bl (M301MPOBaHHbIE OMYXO-
nesble KneTku (MOK), MUKpo- nam makpometactasbl) [12].

Mpy 3TOM CTano ACHO, YTO AMMAOALEHIKTOMUSA HE MPUHOCUT
Mo/b3bl NaUMEHTaM C OrpaHWyeHHbIM nopaxeHunem C/1Y (MOK unm
MUKpomeTacTazamu). A B 2010 r. AMePUKaHCKUIA 06 beANHEHHDIN KO-
MUTET N0 paKy peKOMeH0Ba TONbKO MOPdONOrnYecKoe nccaeaosa-
HMEe 2-MUNIUMETPOBLIX cpe3oB C/TY 6e3 pyTMHHOMO UCMOAb30BaHMSA
UIX [13]. Y ToNbKO B HEKOTOPbIX CAyYasx, 0COBEHHO NPY UHBA3WUBHOW
[l071bKOBOM KapuuHome, UTX nonesHa An1s BbIABAEHWA CKPbITbIX Me-
TacTas3oB. B cBA3u ¢ 6onee HebNAroNpPUATHLIM TeYeHEM U MOpPdOsIO-
TMYECKOM KapTuHOM gonbkosoro PMXK, ero ctpoeHue Ha cpesax H&E
onpefenaeTca ¢ TPYAOM, Jaxe B C/y4yae MUKPOMETAcTa3os, Korja
OryXoneBble KNETKM MOTYT NPOABAATb MUHMMA/bHYIO AAEPHYIO aTu-
nuto [14]. Ha cerogHALIHWIA AeHb, MUHMMabHOE 1ccieaoBaHue C/1Y
BbINONHAOT ¢ nomoLlbto H&E, Kak MUHUMYM, Ha 3 YPOBHAX Napadu-
HOBOTO 6/10Ka, @ B C/ly4ae COMHEHMIA Ucnonb3aytoT UITX okpalmBaHue
C aHTUTENaMM K LMTOKEPATUHY C LEeNbto OOHAPYKEHUA KaK MOKHO
6onblUero ymcia Makpo- U mukpometactasos, MOK. Onpepenexne
MaKpoMeTacTa3os, muKpomeTactasoB M WMOK cootseTcTBYeT peko-
meHzaumam AJCC. Moporosble 3HaYEHWA pasmepa COCTaBAAT bonee
2 MM AN MaKpomeTacTazmposaHusa, 0,2-2 Mm Ana MUKpoOMeTacTasu-
poBaHuA 1 Anametp meHee 200 MKM — 419 M30IMPOBAHHbIX OMyXone-
BbIX KNETOK (i+). [laHHble TepMUHbI JAtOT BO3MOXHOCTb ONpesAe/Tb
«MeHbLLINI 06BEM aTUNMYHBIX KNETOK» U «bonee Masblii 06bEM aTu-
MUYHBIX KNeTok». OfHaKo, NO HacToALLee Bpema MeXAYHapOAHbIMM
obLiecTBaMn He 0A0BPEH HU OOMH COMACOBaHHbIVM NPOTOKOA NaTo-
MOpPhONOrMYecKoro ynsTpacTaamposanus [15].

B ogHOM U3 uccnepoBaHuid, u3 540 601bHbIX Y 341 (63%) pesynb-
TaTbl 6uoncum CNY oTpuuaTenbHbl, ¥ NALMEHTAM He MPOBOAMNACH
akeunnapHaa aumeoauccekuma. NMpu “cnonb3oBaHUM yabTpacTaam-
posaHua C/1Y (n=28) He Habntoganock peunameos /1Y B TeyeHue ne-
pvoaa HabntoaeHus 6onee 5 net [16].

Hanpotus, B LLeHTpax, UCMO/b3YOLWMX CTaHAAPTHbIA NPOTOKON
naToMopdONOrMYECKOro UCCNeOBaHUA, 5-Ne€THWI pUCK pervoHanb-
HOro peumamsa coctasun 2,6%. Tak, B 04HOM M3 paboT cTaTUCTUYe-
CKM AOKa3aHa B3aMMOCBA3b MEXY HalMYMem MUKPOMETacTa3os npu
YNbTPACTaAMpPoBaHUM noambleyHoro J1Y 6e3 onyxonesoro nopaxe-
HMA U peunanBom 3abonesaHus. U3 100 naumeHTok PMX, 79 — Ha-
61t043aNNCh B TEYUEHWE, KaK MUHUMYM, 5 neT. B 25% caydyaes Hannume
MUKPOMETACTa30B KOPPennpoBano ¢ 6e3peLmnanBHON BbiKMBAEMO-
ctbto (BPB). [12]

Mo pe3ynbTaTam OHOMO W3 MCCAELOBaHUI BblNoO [OKas3aHo,
yTO CepuiiHoe nccnepoBaHue cpesos u UMX nccnegosanue npu PMMK
no380MAN 06HAPYXUTb 7% 1 20% CKPbITbIX/HEPaCNO3HaHHbIX MeTa-
cTa3oB npu No-cTaTyce, nonyyeHHoM npu ructonornm H&E, cootset-
cTBeHHo [17].

TakKe nokasaHo, Yto pasmep metactaszos C/TY n pasmep ony-
X0/N, NO-BUAVMOMY, ABAAIOTCA OCHOBHbIMW MNpeAuKTOpamu fasb-
Heliwero nopaeHunsa He-CNY. K coxkaneHuto, nccnefoBaHUs no yib-
TpacTaguposanuto CNY npu PMX 3akoHunauce ewwé 8 Havyane 2000-x.
LLlarom B 3TOM HanpaBAeHUN MOXKET CTaTb KAMHUYECKoe uccnesosa-
HUWe, Lie/Iblo KOTOPOTO ABNAETCA BbIACHEHWE BMONOMMYECKOrO 3HayYe-
HWA NOAMbILLEYHbIX MMKPOMETACTa30B M PaHAOMM3ALMA NALWUEHTOB
¢ nonoxutenbHbiMm C/TY 1Mb0 Ans 3aBepLLIeHNUs NOAMbILIEYHOW TMM-
doapmccekummn, bo Ansa oTKasa OT AasbHenwero neyexus [18].

Tem He MeHee, Bnarogaps nporpeccy B MophOAOrMYECKOM UC-
cneposaHun Y, BC/1Y nossonset 60see TO4HO ONPeaenuTb CTamio
W, cnefoBaTenbHO, ONTMMMU3MPOBATL TepPaneBTUYECKYIO CTpaTeruio.
B oaHOM W3 nccnepoBaHuit, BKAoYaBwem 3986 nauMeHToB, Npu nc-
nonb3osaHuu UNX BbiABNEHME CKPbITbIX METACTa30B YBENNYMAOCh Ha
15,9% (72% 3Tvx CKpbITbix MeTacTa3oB sasastotca NOK). Pacnpoctpa-

continues to be valuable in certain cases, particularly with inva-
sive lobular carcinoma, which has a less distinct appearance in
H&E sections. Because this type of cancer has a more aggressive
progression and unique morphological characteristics, even MIM
that show minimal nuclear atypia can be difficult to identify [14].
Currently, SLN examination minimally involves examining three
H&E sections per block, with IHC staining for cytokeratin used if
necessary to detect MAM and MIM, including I10C. The defini-
tions of MAM, MIM, and 10C follow AJCC guidelines: MAM is de-
fined as a metastasis >2 mm in diameter, MIM as a metastasis of
>0.2 to €2 mm, and ITC as individual tumor cells or small clusters
of cells <0.2 mm in diameter. While existing classifications help
distinguish between varying degrees of atypical cells, there's no
universally accepted, standardized method for pathomorpholog-
ical ultrastaging that is widely adopted by international societies
[15].

In one study, after 540 BC patients had negative SLNB, 341
(63%) did not need ALND, and a follow-up period of over five
years showed no LN recurrence in the 28 patients who under-
went SLN ultrastaging [16].

Conversely, in centers following standard pathological pro-
tocols, the five-year regional recurrence risk was 2.6%. One study
demonstrated a statistical link between MIM identified through
ultrastaging in axillary LNs without tumor lesions and disease re-
currence. Among 100 BC patients followed for at least five years,
25% of cases with MIM showed a correlation with relapse-free
survival (RFS) [12].

A study indicated that examining BC LN with serial section-
ing and IHC could detect previously missed metastases in 7% and
20% of cases, respectively, for patients initially staged as No based
on conventional H&E histology [17].

It also appears that the size of SLN metastases and tumor
size are key predictors of subsequent involvement of other axil-
lary LNs. Unfortunately, ultrastaging studies on SLNs in BC largely
ceased in the early 2000s. A potential step forward could be a
clinical trial to assess the significance of axillary MIM in BC and to
compare the outcomes of ALND versus no further treatment in
patients with positive SLNs [18].

Advances in SLNB enable more accurate cancer staging and
treatment planning by detecting small or "occult" metastases that
were previously undetected. A study of 3,986 patients found IHC
increased occult metastasis detection by 15.9%, with most (72%)
being IOC. At the same time, the ACOSOG Z0010 trial reported a
10.5% prevalence of occult metastases found by IHC [19].

A study involving 582 cT:-2NoMo stage BC patients found that
the SLN metastases did not significantly affect RFS. Out of the 582
patients diagnosed via US and who underwent SLNB, 111 patients
(19.1%) had SLN metastases — 39 patients (6.7%) with MIM, and
72 patients (12.4%) with MAM. The average size of the SLN me-
tastases was 3.0 mm, with a range from 0.2 mm to 16 mm, and
an average of 4.1 mm. The study showed no significant correla-
tion between SLN involvement and BC recurrence (p=0.21). The
5- and 10-year RFS rates were 93.0% and 96.5%, respectively, for
patients with involved and uninvolved SLNs. However, Cox regres-
sion analysis indicated that Ki-67 levels were a significant prog-
nostic indicator (RR 1.03; 95% Cl: 1.01-1.05; p=0.017). Therefore,
proliferation markers like Ki-67 may provide better prognostica-
tion than SLN metastasis in patients with cTi-2NoMo stage BC [14].

Consequently, identifying patient groups who might safely
omit SLNB remains a highly relevant goal. Additionally, alterna-
tive methods to SLNB are needed, as intraoperative SLNB has a
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HEHHOCTb CKPbITbIX MeTacTa3os, BbiaBaeHHbIX B ACOSOG Z0010, npu
ncnonb3osaHum UMX coctasmna 10,5% [19].

B apyrom mccnegoBaHmMm 6bio AOKasaHo YTo nopaxkeHue CNY
OKa3blBaeT MWHMMaNbHoe BAMAHME Ha BPB y mauueHToK ¢ PMMX
cT1-2NoMo. 582 naumeHTKam, y KoTopbix cNo AMarHocTMpoBaHa ¢ no-
MolLbto Y3U, 6bina BbinonHeHa BC/Y. Cpeam Hux y 111 (19,1%) 6biin
obHapy:eHbl meTactasbl B8 C/1Y, B Tom uucne B 39 cayyasx (6,7%)
MUKpPO- 1 B 72 cnydanx (12,4%) makpomeTacTasbl. CpeaHuii pasmep
meTactasoB C/NY coctasun 3,0 mm (amanasoH 0,2-16 mm, cpeaHui
pasmep 4,1 mm). MopakeHune C/Y He KOPPENMPOBANO C PELMANBOM
PMX (p=0,21); 5-neTHsas n 10-netHaa 6PB coctasuna 93,0% un 96,5%,
a Takxe 93,0% 1 90,4% y NaLMEHTOK C NOPAXKEHHBIMMN N HE NOPAKEH-
HbiMM C/TY cooTBeTcTBeHHO. OAHAKO PEerpeccMoHHbIM aHanmns Kokca
noKasas, 4To 3HauyeHue Ki67 6ObiO 3HAYMMBIM TMPOFHOCTUHECKUM
daktopom (OP 1,03; 95% AU: 1,01-1,05; p=0,017). Takum obpaszom,
Mapkép nponndepaLmu ABAAETCA NyylLMm GpakTopom HebraronpusT-
HOro NPOrHo3a, Yem Hannume metactasos C/1Y y 60/1bHbIX € cT1-2NoMo
ctaavein PMXK [14].

Takum 0bpasom, onpeseneHue rpynn NaLMeHToOK, KOMY MOXK-
HO OTKa3aTbcA OT BC/1Y, ABnAeTCA KpalHe aKTya/sbHOW 3agayei.
Kpome Toro, Heobxoauma anbTepHaTMBa uccnegosaHus CNY, Tak
Kak nHTpaonepaumoHHaa BC/TY umeeT HM3KOe BAMAHME Ha 4acToTy
NOBTOPHbIX OMEepaLMii, a TakkKe AJUTENbHOE OXUAAHUE LUTONOTU-
YEeCKOro/rMcToN0MMYECKOro 3aKNOYEHUA U YBEUYMBAET CTOMMOCTb
BMeLLaTeNbCTBa.

BC/Y y nauyueHTOK B 3aBMCMMOCTM OT NpoBeAeHusA

HeoafblOBAaHTHOW XMMMOTEPANUn

HAXT B HacTosLlee BpeMsa MUCMONb3yeTcAa He TOIbKO NpU MecT-
HO-pacnpocTpaHéHHOM PMMX, HO v Ha paHHMX cTaguax. Momumo
meToaa uccneposanua CNY, Bbibop Bpemenn nposeaeHus ECY as-
NAETCA CNOXHOW 33afayel, MOCKOMbKY €8 MOXXHO NPOBOAWTL A0 UK
nocne nonvxummnotepanum (MXT). B HacTosLee Bpems 3HaUYUTENbHO
PacWMPUANCL MOKA3aHUA K MPOBEAEHUIO XMMMOTEPaNUK Ha Nepsom
sTane neyeHus. HAXT nokasana cBoto 3PpHEKTUBHOCTb He TOIbKO Npu
MECTHO-PacNpOCTPaHEHHbIX, HO W NpW MepBUYHO-ONEPabebHbIX
¢dopmax PMXK. CootBetctBeHHO, BC/TY — ype3BblYaiHO HaZEKHbIV
METOZ, UCCNeA0BaHNA NOPAXKEHNA PErMOHAPHOTo NIMMPOKONNEKTOPa
y naumeHTok PMX npum cNo-ycN [20].

MposeaeHve BC/TY B HeOablOBAaHTHOM pexymMe no3sBonset
OLEHUTb UcxodHbli ctatyc 1Y (N+/-) 1 MOKET NPUBECTU K M3MEHe-
HUIO NMPOTOKO/IAa XMMMOTEpanUu 1 06bEMA XMPYPrMYECKOro BMeLLa-
TeNbCTBa (Pe3eKuya OMyXoaM MONOYHOW Kenesbl/MmacTaktomus). U,
Haobopot, BC/TY moxeT BbinonHATbeA nocne HAXT. BHayane 6biau
onaceHus no nosoay uenecoobpasHoctn EC/Y nocne HAXT. OgHako,
nccneposaHne GANEA nokasano, YTo Takue napameTpbl AUMarHOCTU-
K BCJTY, Kak YacToTa BbIABMEHWA OMyXO/IEBbIX KJETOK, YacToTa JI0X-
HOOTPULLATE/IbHBIX PE3Y/bTATOB U TOYHOCTb A@HHOTO MeToAa, bblau
OZMHAKOBbIMM Yy NauueHToK ¢ HAXT u 6e3 Heg, 4To AeMOHCTpUpyeT
BO3MOXXHOCTb NpumeHeHua BC/1Y nocne HAXT [21]. Kpome Toro, Be-
[EeHWe NaLMEHTOK C nopaxeHnem /Y (c noaTBEPKAEHHBIM MeTacTa-
Tudeckrmu J1Y ao onepawmm) 0CTaéTcs akTyaibHbiM BOMPOCOM. AKCH-
napHasa numoogmccekums (A1) nocne BCNY ABnAeTca NoKkasaHMem
[N NauMeHToB ¢ nopaxeHunem J1Y. Ha cerogHAWHUI AeHb HET AaH-
HbIX O KNIMHUYECKMX pe3y/bTaTax, cpaBHuBatowumx AJ1J ¢ otcyTcTBUEM
fJanbHenwen auccekumm nocne HAXT [14, 15]. Takum obpasom, Ha
CEerofHsLLIHMIM AeHb OCHOBHble pykosoacTtea (ASCO, ESMO, St Gallen,
NCCN 2022) pekomeHaytoT, 4Tobbl BC/TY Morna BbINOAHATLCA Y Nauy-
€HTOK, nony4arowmx MXT ¢ No 1 Ni-ctatycom (Y3, Y3U ¢ TOHKOUroNb-
HOW acnMpaLMOHHONM Uu Kop-buoncus) [22, 23].
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limited impact in reducing reoperations, involves long waits for
results, and increases procedure costs.

SLNB before and after neoadjuvant chemotherapy

(NACT)

NACT is now utilized not only for locally advanced BC but
also for early stages of the disease. The timing of SLNB is com-
plex, as it can be performed either before or after NACT. Current-
ly, the criteria for administering chemotherapy at the initial treat-
ment stage have significantly expanded. NACT has demonstrated
its effectiveness not only for locally advanced cases but also for
primarily operable forms of BC. As a result, SLNB has become a
highly reliable method for assessing the involvement of the re-
gional lymphatic system in patients with cNo/cN: BC [20].

Performing SLNB in the neoadjuvant setting, which occurs
before surgery, allows for the assessment of the initial LN status
(N+/-). This information can influence changes in the chemo-
therapy protocol and impact the extent of surgical intervention,
such as breast tumor resection or mastectomy. On the other
hand, SLNB can also be performed after NACT. Initially, there
were concerns regarding the appropriateness of SLNB following
NACT. However, the GANEA study demonstrated that important
diagnostic parameters — such as the tumor cell detection rate,
false-negative rate, and overall accuracy of SLNB — were compa-
rable between patients who received NACT and those who did
not, confirming that SLNB is feasible after NACT [21]. Managing
patients with LN involvement, particularly those with confirmed
metastatic LN prior to surgery, is an urgent concern. ALND follow-
ing SLNB is recommended for patients with LN involvement. So
far, no clinical outcome data have compared ALND to the option
of not performing further dissection after NACT [14, 15]. There-
fore, major BC guidelines like those from NCCN, ASCO, ESMO, and
St. Gallen recommend SLNB for patients with No and N: status
receiving NACT, provided any N. disease is confirmed by imaging
(e.g., US with FNA or core biopsy) [22, 23].

CONCLUSION

Currently, SLNB is the most accurate method for diagnos-
ing involvement of the regional LNs. Although ultrasound has
potential as a diagnostic tool, a pathomorphological assessment
remains necessary to provide complete information about the
status of the LNs. Some researchers have suggested that axillary
LN puncture could serve as an alternative to SLNB. However, in its
basic form, this method has not demonstrated sufficiently high
diagnostic reliability. Therefore, US combined with puncture is
currently used as a preliminary screening tool to identify patients
with significant axillary LN involvement.

Upon reviewing studies focused on SLNB, it becomes ev-
ident that, despite its inclusion in the standard diagnostic pro-
cedure for assessing regional LN involvement, this method has
certain limitations. For instance, the distribution of the contrast
agent used in the procedure does not always effectively identify
actual lesions in the SLN. This is due to the possibility of undetect-
ed MIM or ITC that may alter the accurate morphological picture
of the SLN.
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3AKNIOYEHUE

B HacToAwee Bpems, cpesm BCeX BapMAHTOB AMArHOCTUKK pe-
rMoHapHoro umdokonnektopa, 6C/1Y sapnsetca Havbonee TOYHbIM
MeToZoM. HecmoTps Ha BO3MOMKHbIV noTeHuman Y3, TonbKo nato-
MOpPdONOrMYecKoe 3aK/IH4YEHNE MOXKET AaTb MOJHOLEHHYO MHPOp-
Maumto o ctatyce J1Y. HekoTopble aBTOPbI PacCMaTPMBAIOT MYHKL MO
aKkennnapHbix J1Y, Kak BO3MOXKHyto anbtepHaTtusy BC/TY, ogHako AaH-
HbIli MeToz, B ero 6a30BOM BapuaHTe, He NMOKa3an LOCTaTOYHO BbICO-
KU AMarHoCcTMyYeckuii noteHuman. Mostomy Y3U ¢ nyHKUMeER B HacTo-
Allee Bpems ABASETCA CBOeobpasHbIM rpybbiM GUALTPOM Ha NepBoM
3Tane, aNa 0TceBa 60/bHbBIX C MAaCCUBHBIM MOPaXKEHNEM aKCUANAPHBIX
ny.

Mpw aHanu3e uccneaoBaHuUii, NOCBALWEHHbIX BC/TY, MOXKHO cae-
NaTb BbIBOL, O TOM, YTO HECMOTPA Ha BK/toYeHWe BC/TY B cTaHAAPTHbIN
06bEM AMarHoCTUYecKoro obcnenoBaHMs BOBNIEYEHHOCTU perMoHap-
HOTo IMMGOKONNEKTOPA, Y AAHHOTO METOAA MMEIOTCA ONpeaeNnéHHble
HeA0CTaTKM: BapUaHT pacrnpeaeneHna KOHTPACTHOro npenapara, Ko-
TOPbIN He BCErfa MOXET UAEHTUPMLMPOBATL peanbHOe NopaxKkeHue
C/Y CTaTUCTUYECKMMM ONYXONEBLIMU KNETKAMMU 1 UCTUHHYO MopdO-
nornyeckyto KapTtuHy C/TY, B CBA3M C BEPOATHOCTHIO HA/IMUMA MUKPO-
MEeTacTa3oB 1 U30IMPOBAHHbIX OMYyXONEBbIX KNETOK.
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