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[ Abstract ] Background and purpose: With the progressive development of breast cancer surgery toward more individualized
and minimally invasive approaches, sentinel lymph node biopsy (SLNB) has replaced axillary lymph node dissection (ALND)
as the standard method for axillary management in certain early-stage breast cancer patients. However, there is ongoing debate
in clinical practice regarding whether regional lymph node irradiation (RNI) is necessary for patients with sentinel lymph node
(SLN) positive status who have not undergone ALND. This study aimed to analyze the clinicopathological features and survival
prognosis of patients with SLN-positive status who did not undergo ALND, evaluate the clinical application value of RNI, and
provide evidence to support clinical treatment decisions for this group of patients. Methods: This single-center retrospective study
screened breast cancer patients who underwent SLNB at Shandong Cancer Hospital from September 1, 2014, to August 31, 2023.
All patients signed informed consent for treatment. Based on whether postoperative radiotherapy included regional lymph node
irradiation (internal mammary and/or axillary and/or supra-/infra-clavicular fields), patients were divided into the RNI group and the
no-RNI group for follow-up. Additionally, patients were further divided into multiple subgroups based on factors such as the type of
breast surgery, tumor molecular subtype, and histological grade, to compare the clinical value of RNI among subgroups. The primary
endpoint was locoregional recurrence-free survival (LRRFS), and the secondary endpoints included invasive disease-free survival
(iDFS) and overall survival (OS). The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist
was followed for this study. Results: Clinical data of 8 328 breast cancer patients’ were screened for this study, and after applying
inclusion and exclusion criteria, 356 patients were included in the analysis, with 186 in the RNI group and 170 in the no-RNI group.
There were no significant differences between the two groups in terms of age, body mass index (BMI), menopausal status, tumor
location, pathological type, histological grade, vascular invasion, estrogen receptor (ER) and progesterone receptor (PR) status, and
human epidermal growth factor receptor 2 (HER-2) expression (P>0.05). However, the number of positive SLNs, T stage, and
the proportion of patients undergoing total mastectomy (TM) were significantly higher in the RNI group than in the no-RNI group
(P=0.006, P=0.043, P<<0.001). After a median follow-up of 38 months, no recurrence or metastasis was observed in the RNI group,
while the recurrence and metastasis rate in the no-RNI group was 3.5% (6/170). Of these, 4 cases had local regional recurrence, and
2 had distant metastasis. The RNI group showed superior iDFS compared to the no-RNI group (P=0.017), however there was no
statistically significant difference in LRRFS and OS (P=0.051 and P=0.356). Exploratory subgroup analysis indicated that patients
with tumor diameter >2 cm (P=0.033) and triple-negative molecular (TNBC) (P=0.020) might benefit from RNI treatment in terms
of LRRFS. Conclusion: For certain high-risk patients, such as those with larger tumor diameter, TNBC, or high non-SLN metastatic
risk, RNI still plays an important role in reducing the risk of recurrence and metastasis in breast cancer. In clinical practice, an
individualized RNI strategy should be developed based on the patient's residual lymph node tumor load, biological behavior of the
tumor, and surgical method.

[ Key words ] Breast cancer; Axillary lymph nodes; Sentinel lymph node biopsy; Regional lymph node radiotherapy
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201449 H 1 H—20234E8 31 H, Ik
8 328l H: A2 SLNBIWFL A 2, 356 &
BHHAARMTE (K1) .

3s56fl B E T, TAAER 4SS (B .

27~75% ) , 16844 % T &FLVIER A (total
mastectomy, TM ) , [547.2%; 188%#:3Z T 1%
FLFAR (breast-conserving surgery, BCS) , &
52.8%. HH30801 % (86.5% ) SLNEHH
(Hrh 7@l [E LR ) L 4841 (13.5% ) X
A SLNGF % o M4 AR 5 0T 2 75 A 465 DX itk
EL 45 B G B 4 S RNTZE Fino-RNTZL, HHRNI
HA186HIHEFH (52.2%) , no-RNILIH 1704
(47.8%) o PIZHLBEAAFR . AHEIEL (body
mass index, BMI) . 2R, MRS . W
2R LA R A RAC . HERL
E %K (estrogen receptor, ER ) FIZZiZ 21k
( progesterone receptor, PR ) JRZVI M AFEFK 7
K732 4K2 (human epidermal growth factor
receptor 2, HER-2) FRikGEHL 25 7 o4t i1
HX (P>0.05) , {HJEAH Tno-RNIZL, RNIZ
A Z 1 FAPESLNEL (P=0.006 ) F1H = T4
(P=0.043, #1) .

« No distant metastasis
¢ No inflammatory carcinoma

¢ Female patients aged 18-75 years old
« Unilateral primary invasive breast cancer confirmed by preoperative pathology

8 328 patients with SLNB at Shandong Cancer Hospital from 2014 to 2023

Exclusion
e Received ALND (n=4 163)

« Sentinel lymph nodes negative (n=2 954)
« After neoadjuvant treatment (n=795)
* History of malignancies (n=13)

Radiotherapy target area not

Y

4

known (n=47)

| Included into the study (n=356) |

!

RNI group (n=186)

!

No-RNI group (n=170)

Bl HRNRMANREZE

Fig. 1 Flow chart showing patients enrollment
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Tab. 1 Basic characteristics of the patient
RNI (n=186) No-RNI (n=170) P value RNI (n=186) No-RNI (#=170) P value
Agel/year 0.093 || Vascular invasion 0.098
Median 47 (30-75) 49 (27-75) Yes 59 (31.7%) 40 (23.5%)
BMI 0.173 No 127 (68.3%) 130 (76.5%)
Median 24.24 (16.73-39.79) 24.59 (17.22-38.87) Estrogen receptor 0.438
Menopause status 0.828 Negative 28 (15.1%) 20 (11.8%)
Premenopausal 116 (62.4%) 104 (61.2%) Positive 158 (84.9%) 150 (88.2%)
Postmenopausal 70 (37.6%) 66 (38.8%) Progesterone 0.428
receptor
Laterality 0.168 Negative 41 (22.0%) 31 (18.2%)
Left 103 (55.4%) 81 (47.6%) Positive 145 (78.0%) 139 (81.8%)
Right 83 (44.6%) 89 (52.4%) HER-2 0.143
Tumor location 0.116 Negative 152 (81.7%) 149 (87.6%)
Lateral 116 (62.4%) 120 (70.6%) Positive 34 (18.3%) 21 (12.4%)
Central/medial 70 (37.6%) 50 (29.4%) Positive number 0.006
of SLN
Tumour size D/cm 0.043 1 136 (73.1%) 147 (86.5%)
<2.0 101 (54.3%) 112 (65.9%) 2 42 (22.6%) 20 (11.8%)
2.0<D<5.0 80 (43.0%) 57 (33.5%) 3 8 (4.3%) 3 (1.8%)
>5.0 5(2.7%) 1(0.6%) Type of surgery <<0.001
Histological type 0.299 ™ 133 (71.5%) 35 (20.6%)
IDC 176 (94.6%) 156 (91.8%) BCS 53 (28.5%) 135 (79.4%)
Others 10 (5.4%) 14 (8.2%)
Histologic grade 0.139
I 2 (1.1%) 2 (1.2%)
127 (68.3%) 104 (61.2%)
I 51(27.4%) 49 (28.8%)
NA 6(3.2%) 15 (8.8%)

200 Ko A= AL FE RS o A JR R X AT ke 1Y 445 R
Hrh, 332 TBCS, HA26BCSHE LM
WHZ T a3 R IR OT (k77 57100 & 43 51 R
50.4 Gy/28%, JEIK60.2 Gy /28¥K; 50.0 Gy/25
W, JEIRANE10.0 Gy/5%K ) , 1B BIEAR G411
484~ H Je H B[R] A1 9 B A () 2L s
K, V32 TMIR) B35 FN o 1514532 BCS e 5 I
RIGARBEZT, 43 BIAES94 H 5 RN s 2 %
KA HJERMFL G K o 2B Ab 545 8% 53 51
MEs (RFE240H &4E) FMIFE (RF254H
KA, IR EE TARE3IIHAET .
L4 s, RNIZH7EiDFSTT A T no-

RNI4, HESAGIEE X (P=0.017) ; {HEE
LRRFS (P=0.051) F10S ( P=0.356) Jyiai, 41
2R ARRE G 2E R B EEE . R
PG IR SO B AR R T WAL o hT, B dE . AR
(<50% vs >50%) . MR R/ (<2 cm vs >
2cm) . SLNFHMHEECH (140 vs 2M vs 348) . 4
A2z (1T/NAvs TTovs M) | R4 7
[ = BHYEFLIRE (triple-negative breast cancer,

TNBC) vs HR" vs HER2" ] | #4515 240
(Avs) UURFARITA (BCS vs TM) . 4
BER, MEER>2 cm (P=0.033) . 5+
3B TNBC ( P=0.020) A& 7ELRRFSTT
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B2 ETREEZRNIFILRESREEFSTKaplan-Meierf £

Fig. 2 Kaplan-Meier curves for survival analysis of breast cancer patients based on receipt of RNI

The Kaplan-Meier curves illustrated LRRFS, iDFS, and OS for the patients. The first row presented the Kaplan-Meier curves for LRRFS (A), iDFS
(B), and OS (C) comparing the RNI group (green) and the no-RNI group (red) in all patients. The second and third rows showed exploratory subgroup
analyses of LRRFS and iDFS for different patient subgroups. D-G: Tumor size subgroups (R<2 ¢m/RNI: Green; R>2 c¢cm/RNI: Red; R< 2 cm/no-
RNI: Orange; R>2 cm/no-RNI: Blue). E-H: Kaplan-Meier LRRFS and iDFS for triple-negative breast cancer (TNBC) patients (RNI: Green; no-RNI:
Red). F, I: Surgical approach subgroups (TM/RNI: Green; BCS/RNI: Red; TM/no-RNI: Orange; BCS/no-RNI: Blue).
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