(Yo ER L)
394 BIERRS

(P BEER L) 2025F 43555410
CHINA ONCOLOGY 2025 Vol.35 No.4

- -

FIRERNZBIEAES RS BEMRREX

PR

RIS, BER"C, K B, BREC, MERAC, A

EoRRE', GRMESTK°

Lo IZR S — BRI B e b g R e (Ll 7R 45 iR By ¥ 0 5 e

250117;
2. INARFE—BER R (INAREESR2ARE ) , 104 55/ 250118;
3. KRR AR B BE, K 300000

(WZE] TS50 FLURBNILATHEME 4505/ AR (internal mammary
sentinel lymph node biopsy, IMSLNB) Jf&XIk &5 ABH2 WA, 7T ISR L
ER (090K T 285 50 R4 A BT T o, EL X 8 58 TS 14 5 el o A 1D
S EE R R — BRI . A5 B 7RI IMSLNBYE R FLARE T i B
g ik RIS AL EEE RS ST, A T20164E1 H 1 H—2021
FI2A31H FIRBEFIZ AT 949G ZLR e B, I M P vE A DR EL SR,
HH - MIMSLNBY] Fino-IMSLNBZ, FLAZM4L & W HUR oL, EEISE
B N ICRAETEY ((disease-free survival, DFS) , KENFITL S N B A 17
(overall survival, OS) . JoXI& & =77 (regional recurrence-free survival,
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[ Abstract | Background and purpose: Internal mammary sentinel lymph node biopsy (IMSLNB) is a minimally invasive
diagnostic technique for regional lymph nodes in breast cancer, which can provide accurate lymph staging and guide adjuvant
treatment decision, but its clinical application has been controversial. The purpose of this study was to investigate the prognosis of
IMSLNB in early breast cancer. Methods: In this study, a retrospective cohort of 7 949 patients with breast cancer from January 1,
2016 to December 31, 2021 was analyzed. After applying propensity score matching, the patients were divided into IMSLNB group
and no-IMSLNB group, and the regional recurrence -free survival (RRFS), local recurrence-free survival (LRFS), distant metastasis-
free survival (DMFS), disease-free survival (DFS) and overall survival (OS) of the two groups were compared. This study was
approved by the Clinical Research Ethics Committee of the Affiliated Tumor Hospital of Shandong First Medical University (approval
number: SDTHEC20130324). Results: A total of 990 patients were included in the final analysis (330 in the IMSLNB group and 660
in the no-IMSLNB group). IMSLN metastasis was found in 54 patients in the IMSLNB group, including 47 patients with axillary
lymph node (ALN) metastasis and 7 patients with IMSLN metastasis only. The IMSLN transfer rate was 16.4%. The median follow-
up of 41 months showed that the IMSLNB group demonstrated better 3-year DFS [ 98.4% vs 94.2%, hazard ratio (HR)=0.509;
95% CI: 0.312-0.828, P=0.007] and 5-year DFS (92.5% vs 87.3%, HR=0.214, 95% CI: 0.206-0.222, P=0.011) compared with no-
IMSLNB group. However, no significant differences were observed in 3-year OS (99.1% vs 99.4%, HR=0.618, 95% CI: 0.231-1.655,
P=0.338) or 5-year OS (98.5% vs 99.1%, HR=0.52, 95% CI: 0.51-0.53, P=0.392) between the two groups. The 3-year RRFS in the
IMSLNB group was better compared with the no-IMSLNB group (99.09% vs 97.73%, HR=0.066; 95% CI: 0.061-0.071, P=0.048),
while no significant differences were observed in 3-year LRFS (99.70% vs 98.19%, HR=0.209; 95% CI: 0.201-0.217, P=0.130) or
DMES (95.76% vs 96.06%, HR=0.865, 95% CI: 0.858-0.872, P=0.820) between the two groups. The exploratory subgroup analysis
of DFS revealed that patients in the following subgroups could significantly benefit from IM-SLNB (P<<0.05): diagnosis age (<50
years), premenopausal status, BMI (<24), lymphovascular invasion (LVI, present), tumor location (lateral), molecular subtype

[ hormone receptor positive (HR ")/ human epidermal growth factor receptor 2 negative (HER2) ] , histological type (invasive ductal
carcinoma), and axillary lymph node status (positive). Conclusion: IMSLNB can provide more accurate regional lymph node staging
for early breast cancer, help optimize adjuvant radiotherapy strategies, and improve patients’ DFS and RRFS. It can be promoted as a
minimally invasive staging technique for regional lymph nodes.

[ Key words | Breast cancer; Internal mammary lymph nodes; Sentinel lymph node biopsy; Individualized therapy; Prognosis
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FEILVIBRAR BRI F AR ) B H . HEBRbr e
H: @ IR TR SR B ;. @ IMLN
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IMSLNBAL 3% 16 56 Ui MFL s T ARG
S5GARTTI E ARFIA Ay BRI {3 E AL IMSLN,
T 6 1 55 K Ll () AT 2 B R JIL, 2 8 i [l
WL, FERC ALY, ~FATRIE- VI IIE L, L
HIMSLNJS 3% 5 MU EL A A 0 M8 55 [
JEBEA 2> ( American Joint Committee on Cancer
AJCC) 558 UL MR TNM 431 38 G ik A 7 32
S, ARJEETBINGYT 7 8 4% I o i 36 B B K
ZEETEREM 4% ( National Comprehensive Cancer
Network, NCCN ) f5#ISt. Gallendtil, Jfpi 3=
FEIME
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AN REMERL © 20E4B0CHAC, PURLS , #S4iFeA
fP>0.05, VLHAFMFIE REF. VLl /SIMSLNBA]
FIAEIMSLNZH (no-IMSLN ) 414351144 A 330411
66011 7 .

DFS. OS. RRFS. LRFSFIDMFS:=k ]
Kaplan-Meieri& At AEAF M2k, 1R L8R A
Log-rank#i, >R H Cox L i UK 452 A 1 XU RS
It (hazard ratio, HR) F195% &5 X0 (95%
confidence interval, 95% CI) , FEEfTEARIZ AN
ZINE M. 3278 5 R F 5 Fisher ks i
Ky, 2R LR R 30 . AR5 R FH AL
Mg, P<<0.050 22 A48 L. KRR
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ZEPUfhE . B—Ma5.6% (5/89) , &5
50.6% (45/89) , % —=WE]40.4% (36/89) , &
PUAhE4.5% (4/89 ) . IMSLNBHIv I} [E] A7 min
(3~25 min) . 7EIMSLNBid#dr, Jf&5E A4
FHR3.3% (11/330) , Horpaf] & A i 5 s R4
i, R EHOBIKRE &, KRG Xk AREZMA
s 700 & AENFLAE B, AR a) ki,
ARG A KA J H L
AWFFEIMSLNBA 3300 &, 544
RIMIMSLN# %, IMSLN# B E 416.4%
(54/330) , Hoov ALNPBH 0B 1 B3 p
IMSLN#8 27 51°830.1% (47/156 ) F14.8%
(7/147) . S4BIIMSLNPHIE#E Z F, {LIMSLN
HRTH), fE1~38ALNBHME134] (IMSLNBJG
HNTaflZE R N1cl] ) , FE4~9FALNBH 204
(IMSLNBJF HIN2allZ8 N3b# ) , =10
FCALNPBHE 144 ( IMSLNBJF HIN3all] 75 HN3c
B 5 S4BIIMSLNPHE B & B2 & N
X ELZ5 7T (internal mammary lymph node-
radioactive therapy, IMLN-RT ) ; 276%|IMSLN

Bk rh, ALNFAYEL6741, fE1~3MALNEH
YE706, FE4~9MALNBAPE18%, fF=104ALN
FEPE216], B IMSLNFIM: 8 5 R AT LT
IMSLNBZH Flno-IMSLNBZH IMLN-RT H. 51| 22 5
LG5 L, (HNOEFZ HFIMSLNBL H £
FH 42 IMLN-RT (4.0% vs 0.0% ) , N3{mH
FFIMSLNBZH %2 IMLN-RT B A (40.0% vs
67.6%, #2) .
2.3 IMSLNB¥/E #0043
AF5E9906 B FE I h AL (IQRAYQL~Q3)
Rt 41 (30~57 ) 4~ H, IMSLNBZI 451
(34~65) ™~ H, no-IMSLNB# }37 (28~51)
H 5 IMSLNBA K 1i%83.6% (12/330) , no-
IMSLNBZ 44.2% (28/660) . IMSLNBZ % %
R N55% (18/330) , Horb W X ik 1 4%
BRG], AUsEE L3, AR 144515 no-
IMSLNBH & & 56455 48.0% (53/660) , Hrp
AUk L 25 52 & 1240, AR iR & 1561, kb
552061, IMSLNBAISET- % HM1.8% (6/330)
no-IMSLNBZH H1.7% ( 11/660)

Patients with newly diagnosed breast
cancer from 2016 to 2021 (n=7 949)

Excluded (n=6 399):
Neoadjuvant therapy (n=1 547)
Incomplete basic information (n=1 954)
Advanced breast cancer (n=1 196)
Intraductal carcinoma (n=541)
Previous cancers (n=318)

\

4

\i

Without surgery (n=212)
Inflammatory breast cancer (n=195)
Abnormal IMLN on imaging (n=176)
Bilateral breast cancer (n=125)

Aged 18-80 years (n=87)

Male patients (n=48)

Patients were eligible for enrollment
(n=1 550)

\

Patients received IMSLNB (n=335)

\i

Patients did not receive IMSLNB
(n=1215)

PSM:

with ratio I : 2

Age, laterality, location,
histopathologic, BMI, menopause,
7| LVI, subtype, pT, ALN status, match

Patients (n=990)

\

In IMSLNB group (n=330)
In no-IMSLNB group (#=660)

A

E1

BEMNFHR IR ERNRIZE

Fig. 1 Flow diagram of participant selection

IMSLNB: Internal mammary sentinel lymph node biopsy; BMI: Body mass index; LVI: Lymphatic vessel infiltration; ALN: Axillary lymph node;
PSM: Propensity score matching. pT: Pathological diagnosis showed T staging.



398 Rim, 5

ILREAILBINNES B SBETUSEUER A

F1 REMEITES ARG BEELHE

Tab.1 Baseline characteristics of patients before and after propensity score matching (PSM)

[(n(%)]
Before PSM After PSM
Characteristic
IMSLNB (#n=335)  No-IMSLNB (n=1215) P value IMSLNB (#n=330) No-IMSLNB (n=660) P value
Median age/year 49.0 50.0 NA 49.0 49.0 NA
Age IQR (Q1-Q3)/year 42.5-56.0 44.0-58.0 NA 43.0-56.3 43.0-56.0 NA
Agel/year 0.329 0.787
<50 178 (53.1) 609 (50.1) 175 (53.0) 344 (52.1)
>50 157 (46.9) 606 (49.9) 155 (47.0) 316 (47.9)
Laterality 0.515 0.928
Left 184 (54.9) 643 (53.0) 182 (55.2) 366 (55.5)
Right 151 (45.1) 572 (47.0) 148 (44.8) 294 (44.5)
Location <<0.001 0.322
Outside 183 (54.6) 805 (66.3) 178 (53.9) 389 (59.0)
Central/inside 150 (45.1) 402 (33.1) 150 (45.4) 267 (40.4)
Multiple/latent 2(0.6) 8(0.6) 2(0.7) 4(0.6)
Histopathologic type <<0.001 0.608
Ductal 296 (88.8) 946 (77.9) 293 (88.8) 593 (89.8)
Other 39(11.2) 269 (22.1) 37(11.2) 67 (10.2)
BMI/(kd-m™) 0.002 0.553
<24 198 (58.8) 599 (41.3) 194 (58.8) 364 (55.2)
24-28 106 (31.8) 427 (35.1) 105 (31.8) 229 (34.7)
=28 3194 189 (15.5) 3194 67 (10.1)
Menopause 0.117 0.413
Yes 135 (40.3) 548 (45.1) 134 (40.6) 286 (43.3)
No 200 (59.7) 667 (54.9) 196 (59.4) 374 (56.7)
LVI 0.02 0.502
Yes 90 (26.9) 255 (21.0) 88 (26.7) 163 (24.7)
No 245 (73.1) 960 (79.0) 242 (73.3) 497 (75.3)
Subtype 0.001 0.901
HR'/HER2 266 (79.4) 1062 (87.4) 261 (79.1) 530 (80.3)
HER2' 36 (10.7) 80 (6.6) 36 (10.9) 67 (10.2)
TNBC 33(9.9) 73 (6.0) 33 (10.0) 63 (9.5)
pT 0.143 0.360
T1 179 (53.6) 725 (59.7) 177 (53.6) 385(58.3)
T2 148 (43.9) 464 (38.2) 145 (43.9) 259(39.2)
T3 8(2.4) 26 (2.1) 8(2.4) 16 (2.4)
ALN status 0.025 0.371
NO 174 (51.2) 753 (62.0) 174 (52.7) 367 (55.6)
N1 85(25.4) 290 (23.9) 83(25.2) 152 (23.0)
N2 40 (11.9) 86 (7.1) 38 (11.5) 70 (10.6)
N3 36 (10.7) 86 (7.1) 35(10.6) 71 (10.8)

IMSLNB: Internal mammary sentinel lymph node biopsy; BMI: Body mass index; LVI: Lymphatic vessel infiltration; HR : Hormone receptor
positive; HER2: Human epidermal growth factor receptor 2; TNBC: Triple-negative breast cancer; ALN: Axillary lymph node; NA: Not applicable.
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IMSLNBZ A [t no-IMSLNB4134EDFS
(98.4% vs 94.2%, HR=0.509, 95% CI:
0.312~0.828, P=0.007 ) FIS4EDFS (92.5% vs
87.3%, HR=0.214, 95% CI: 0.206~0.222,
P=0.011) ¥ EHE, H34E0S (99.1% vs
99.4%, HR=0.618, 95% CI: 0.231~1.655,
P=0.338) HIS40S (98.5% vs 99.1%,
HR=0.52, 95% CI: 0.51~0.53, P=0.392) 2%
R % E L. IMSLNB#34ERRFSAHE
no-IMSLNBAH 2 #4255 (99.7 % vs 98.2%,
HR=0.187, 95% CI: 0.061~0.575, P=0.003) ,
{H34ELRFS (99.1% vs 97.19%, HR=0.316, 95%
CI: 0.119~0.837, P=0.020) F134EDMFS ( 95.8%
vs 96.1%, HR=0.882, 95% CI: 0.459~1.693,

2

P=0.706 ) PiZH[H] 2= 5 Icgeit2 L (F2) .
BN ZE MM s, IMSLNB, LVI, 4T
A RE2ET ] (pathological diagnosis showed
T staging, pT) . ALNARAEDFSHK; ZHE
SRR, IMSLNB, 737708, ALNARZS 2
DFSHSZ BRI (£3) . DFSHIRRIET
Moo, ZRHER (<508 ) | ALRE
(452:57) . BMI (<24 kg/m®) . LVI (/&) .
g S CHMI) L oA [IER SR BT
( hormone receptor positive, HR") /AE A K
HFZA&28AYE ( human epidermal growth factor
receptor 2 negative, HER2 ) | . JiH2z2esl
(RIEMESER ) FMALNRE (BHH:) S48
HALIMSLNB I E 3k 43 (P<0.05, [&3) .

IMSLNBZE #Ano-IMSLNBHIMLN-RTLE %1

Tab.2 Comparison of IMLN-RT data between two groups

IMSLNB group

No-IMSLNB group

ALN status P value
Patients n Received IMLN-RT n(%) Patients n Received IMLN-RT n(%)
NO 174 7 (4.0) 391 0(0.0) <0.001
N1 83 13 (15.7) 152 31 (15.5) 0.374
N2 38 20 (52.6) 70 45 (64.3) 0.241
N3 35 14 (40.0) 71 48 (67.6) 0.007
ALN total 330 54 (16.4) 660 124 (18.8) 0.349

IMSLNB: Internal mammary sentinel lymph node biopsy; IMLN: Internal mammary lymph node; ALN: Axillary lymph node; RT: Radiation therapy.

A B C
100 "t s - 100 100 — ey
e ———— = =
80} Sy 80 huvn 80}
N N ° L & L
% 60 g 60 % 60 — IMSLNB
= +IMSLNB ~+ IMSLNB —— No-IMSLNB
L @) L L
a 40 - No-IMSLNB 40 . No-IMSLNB 5 4
201 201 201
HR=0.509 (95% CI: 0.312-0.828) P=0.007 HR=0.618 (95% CI: 0.213-1.655) P=0.338 HR=0.316 (95% CI: 0.119-0.837) P=0.020
0 . . . . . 0 . . . . . 0 . . . . .
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
t/month t/month t/month
No. at risk No. at risk No. at risk
IMSLNB 330 318 235 12 38 0 IMSLNB 330 309 230 106 36 0 IMSLNB 330 329 328 328 328 0
No-IMSLNB 660 636 284 116 14 0 No-IMSLNB 660 621 271 107 10 0 No-IMSLNB 660 654 651 646 645 0
D E
100 -ww——_mw:ﬁJ 100 = ——
80 80
X X
5 60F ——IMSLNB E 60 ——IMSLNB
o
& 40t ——No-IMSLNB > a0t ——No-IMSLNB
2 @)
201 201
HR=0.187 (95% CI: 0.061-0.575) P=0.003 HR=0.882 (95% CI: 0.459-1.693) P=0.706
0 . . . . . 0 . . . . .
0 20 40 60 80 100 0 20 40 60 80 100
t/month t/month
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Fig. 2 Kaplan-Meier survival curve analysis

Propensity score matching Kaplan-Meier survival analysis showed that there were significant differences in disease-free survival (DFS) and regional
relapse-free survival (RFS) between IMSLNB group and No-IMSLNB group, and no significant differences in overall survival (OS), local relapse-
free survival (LRFS) and distant metastasis-free survival (DMFS). A: DFS; B: OS; C: LRFS; D: RRFS; E: DMFES.
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Tab.3 Univariate and multivariate Cox analysis of DFS in patients after operation

Univariate Multivariate
Variables
HR (95% CI) P value HR (95% CI) P value

Group
No-IMSLNB 1 1
IMSLNB 0.509 (0.312-0.828) 0.007 0.439 (0.245-0.785) 0.006
Agelyear

<50 1

>50 1.105 (0.693-1.762) 0.675
Menopause

No 1

Yes 1.372 (0.859-2.189) 0.185
BMI/(kg-m™)

<24 1

24-28 0.974 (0.595-1.595) 0.916

=28 0.467 (0.126-1.312) 0.132
LVI

No 1 1

Yes 1.392 (1.189-3.138) 0.008 0.981 (0.586-1.641) 0.941
Laterality

Left 1

Right 0.954 (0.635-1.618) 0.954
Location

Outside 1

Central/medial 0.930 (0.578-1.496) 0.764

Multiple/latent 1.717 (0.234-12.578) 0.595
Histopathologic type

Ductal 1

Other 1.427 (0.730-2.791) 0.298
Subtype

HR/HER2 1 1

HER2" 1.977 (1.049-3.726) 0.035 2.425 (1.280-4.595) 0.007

TNBC 2.168 (1.124-4.182) 0.021 2.102 (1.082-4.081) 0.028
pT

Tl 1 1

T2 1.357 (0.838-2.199) 0.215 0.796 (0.482-1.313) 0.371

T3 4.688 (1.822-12.063) 0.001 2.079 (0.780-5.540) 0.143
ALN status

NO 1 1

N1 4.239 (2.109-8.521) <0.001 4.905 (2.402-10.018) <<0.001

N2 9.144 (4.429-18.880) <<0.001 13.085 (5.642-30.348) <<0.001

N3 8.409 (4.010-17.635) <<0.001 9.940 (4.501-21.950) <<0.001

IMSLNB: Internal mammary sentinel lymph node biopsy; BMI: Body mass index; LVI: Lymphatic vessel infiltration; HR": Hormone receptor

positive; HER2: Human epidermal growth factor receptor 2; TNBC: Triple-negative breast cancer; ALN: Axillary lymph node.
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IMSLMB better No-IMSLMB better P value

Subgroup IMSLNB (%) No-IMSLNB (%) HR (95 CI) :
All parents 330 (33.3) 660 (66.7) 0.509 (0.312-0.828) —. 0.007
Agelyear .

<50 175 (53.0) 344 (52.1) 0.431(0.197-0.947) —_——— 0.036

>50 155 (47.0) 316 (47.9) 0.500 (0.225-1.112) —-— 0. 089
Menopause :

No 196 (59.4) 374 (56.7) 0.336 (0.148-0.762) B —— : 0.009

Yes 134 (40.6) 286 (43.3) 0.733 (0.349-1.542) ™ 0.412
BMI/(kg-m™)

<24 194 (58.8) 364 (55.2) 0.412 (0.199-0.854) —_— 0.017

24-28 105 (31.8) 229 (34.7) 0.678 (0.283-1.626) ™ 0.384

=28 31(9.4) 67 (10.1) 0.027 (0-686.1) - > 0. 485
LVI :

No 242 (73.3) 497 (75.3) 0.509 (0.255-1.015) S 0.055

Yes 88 (26.7) 163 (24.7) 0.380 (0.149-0.968) _.— 0.043
Laterality :

Left 182 (55.2) 366 (55.5) 0.525 (0.252-1.092) _— 0.085

Right 148 (44.8) 294 (44.5) 0.422 (0.181-0.984) — - 0.064
Location :

Outside 178 (53.9) 389 (59.0) 0.423 (0.197-0.908) - 0.027

Central/medial 150 (45.4) 267 (40.4) 0.571 (0.252-1.293) L : 0.179

Multiple/latent 2(0.7) 4(0.6) 0.026 (0-9398) = : > 0.681
Pathological type .

Ductal 293 (88.8) 593 (89.8) 0.516 (0.287-0.929) —e 0.027

Other 37(11.2) 67 (10.2) 0.249 (0.047-1332) —m . 0.104
Subtype

HR'/HER2 261 (79.1) 530 (80.3) 0.390 (0.193-0.786) — 0.008

HER2" 36 (10.9) 67 (10.2) 0.666 (0.187-2.367) : > 0.530

TNBC 33(10.0) 63 (9.5) 0.641 (0.167-2.463) = > 0.517
pT

Tl 177 (53.6) 385 (58.3) 0.474 (0.206-1.094) _.— 0.080

T2 145 (43.9) 259 (39.2) 0.439 (0.198-0.975) —_—— 0.043

T3 8(2.4) 16 (2.4) 0.435 (0.048-3.966) - - > 0.460
ALN status

NO 174(52.7) 367 (55.6) 0.528 (0.141-1.983) - > 0.344

NI 83(25.2) 152 (23.0) 0.328 (0.119-0.904) — - 0.031

N2 38 (11.5) 70 (10.6) 0.474 (0.155-1.445) - 2 0.189

N3 35 (10.6) 71(10.8) 0.579 (0.199-1.683) - 0.316

o.lo ol.s 1?0 1.'5 2'.0
HR (95% CI)

E3 TREFLASMHRE
Fig.3 Forest plot for subgroup analysis of DFS

IMSLNB: Internal mammary sentinel lymph node biopsy; BMI: Body mass index; LVI: Lymphatic vessel infiltration; HR': Hormone receptor
positive; HER2: Human epidermal growth factor receptor 2; TNBC: Triple-negative breast cancer; ALN: Axillary lymph node.
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Tab. 4 Clinical study on prognosis of IMLN radiotherapy

Clinical trial EORTC 22922/10925 MA.20 DBCG-IMN
Enrollment n 4004 1832 3089
ALN positive rate
0 44% 10% 0%
1-3 43% 85% 60%
>3 13% 5% 40%
Group IM-MS RT vs No-IM-MS RT RNI vs No-RNI IMNI (right) vs no-IMNI (left)
Follow-up t/year 15.7 10 15
Result OS (73.1% vs 70.9%, P=0.36); OS (82.8% vs 81.8%, P=0.38); OS (60.1% vs 55.4%, P=0.007);

DFS (60.8% vs 59.9%, P=0.18);
DMES (70.0% vs 68.2%, P=0.18);
Mortality (16.0% vs 19.8%, P=0.006)

DFS (82.0% vs 77.0%, P=0.001);
DMES (86.3% vs 82.45, P=0.03)

DMFS (35.6% vs 38.6%, P=0.04);
Mortality (31.7% vs33.9%, P=0.05)

ALN: Axillary lymph node; OS: Overall survival; DFS: Disease free survival; DMFS: Distant metastasis-free survival; IM: Internal mammary; IM-
MS: Internal mammary and medial supraclavicular; RT: Radiation therapy; RNI: Regional node irradiation; IMNI: Internal mammary lymph node

irradiation.
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