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Internal mammary sentinel lymph node biopsy for breast cancer: a long-term follow-up research for assessment
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[ Abstract ] Background and purpose: Internal mammary lymph node irradiation (IMNI) improves survival in patients with
internal mammary lymph node (IMLN) high-risk metastatic breast cancer. The purpose of this study was to study the advantages
of internal mammary sentinel lymph node (IMLN) biopsy (IM-SLNB) for assessing prognosis and directing individualized
IMNI. Methods: This study evaluated patients recruited in three prospective clinical trials (NCT01642511, NCT03541278, and
NCT03024463) from November 2011 to December 2021, assessed for prognostic risk variables based on IMSLN metastatic status
and prognosis between subgroups. In patients who received regional lymph node irradiation, the implementation status, survival
benefit, and influence of IMNI on radiation-induced lung injury (RILI) were studied. The primary endpoint was disease-free survival
(DFS), with overall survival (OS) and RILI as secondary endpoints. Results: The study enrolled 537 patients and had a 60-month
median follow-up. Patients with IMSLN metastasis had a significantly worse 5-year DFS and OS (DFS: 95.1% vs 71.4%, OS: 99.1%
vs 90.1%, both P<<0.05), and IMSLN metastatic status was an independent risk factor for DFS and OS (both P<<0.05). Adding IMNI
did not improve DFS (P=0.099) or OS (P=0.486) in patients with negative IMSLN, while it did increase the risk of RILI (OR=3.678,
P<0.05). However, adding IMNI improved 5-year DFS (87.3% vs 52.5%, P=0.040) for patients with positive IMSLN but had no
effect on OS (P=0.603). Conclusion: This study discovered that IMSLN metastatic status has significant prognostic importance.
Patients with IMSLN metastasis who receive IMNI have significantly improved prognosis, and patients without IMSLN metastasis
have a much lower risk of RILI by being exempt from IMNI without worse prognosis.

[ Key words ] Breast cancer; Sentinel lymph node biopsy; Internal mammary lymph nodes; Irradiation; Prognosis
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Tab.1 Demographic and clinical characteristics
Item Case (n=537) Percentage/% Item Case (n=537) Percentage/%

Age 48.919.0 (27.0-78.0) Grade
BMI 23.9+3.1(16.4-39.7) I 9 1.7
Menopausal status I 326 60.7

No 331 61.6 ] 163 30.3

Yes 206 38.4 N/A 39 7.3
Laterality No. of ALN positive

Left 305 56.8 0 263 49.0

Right 232 432 1-3 173 322
Tumor location 4-9 57 10.6

Lateral 282 52.5 =10 44 8.2

Central/medial 248 46.2 IMSLN

Unknown 7 1.3 Negatvie 440 81.9
Pathological size/cm Positive 97 18.1

<2 271 50.4 ER

2-5 243 453 Negatvie 133 24.8

>5 23 43 Positive 404 75.2
Histological type PR

Ductal 483 89.9 Negatvie 168 31.3

Lobular 15 2.8 Positive 369 68.7

Mucinous 8 1.5 HER2

Microinfiltration 23 43 Negatvie 380 70.8

Other special types 8 L5 Positive 132 24.6
Lymphatic invasion N/A 25 4.6

No 465 86.6 Tumor subtype

Yes 72 134 HR positive/HER2 negatvie 316 58.8
No. of IMSLN 1.840.9 (1-6) HER?2 positive 132 24.6
Surgery type TNBC 64 11.9

Mastectomy 502 93.5 N/A 25 4.7

Lumpectomy 35 6.5

IMSLN: Internal mammary sentinel lymph node; ALN: Axillary lymph node; ER: Estrogen receptor; PR: Progesterone receptor; HER2: Human
epidermal growth factor receptor 2; HR: Hormone receptor; TNBC: Triple-negative breast cancer; N/A: Not applicable.
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Tab.2 Univariate and multivariate Cox analysis for DFS and OS after IM-SLNB

DFS (N}
Variables Univariate Cox analysis ~ Multivariate Cox analysis ~ Univariate Cox analysis ~ Multivariate Cox analysis
HR (95% CI) Pvalue HR(95%CI) Pvalue HR(95%CI) Pvalue HR (95%CI) P value
IMSLN (positive vs negative) 3. 1954.-910(?928) <<0.001 (1.8;;—2381) <<0.001 (2.7863;_912;240) <<0.001 (1.1?32-;2058) 0.026
Age (049(6)(')9—91%030) 0.749 (049;4’1(2?1%086) 0-190
Menopausal status (yes vs no) (0‘7;32?480) 0.356 (0.6;;17-411.2222) 0.243
Tumor location (lateral vs central/medial) (0.8;'16_;2020) 0.127 (0.721€'59-(;.3063) 0.147
No. of positive ALN (1‘021;.313.1 60y 000 ,041:5(1?(.)137) <0001 (14051;‘2]-?1 9y 0001 (1.0;.21-(1)(.)173) 0.003
Pathological size (cm) 0.002 0.006 <<0.001 0.013
25 (6=2) (0.7;;2&899) 0248 (0.3;);17»(1’.9577) 0473 (1 .2548?1350.700) 0.021 (0.6375—3’.7673) 0155
>3 (5<2) (2.0850.—3 1637.848) =000t (1.32.75-;.1395) 0010 (3.8;;%%970) =000t (2.0293-5411:749) 0.004
Histological grade (Il vs [ -1I) a 2502_‘7101 £9) 0.009 a '2353.7400) 0.006 (0.4;'91_;9973) 0.806
Lymphatic invasion (yes vs no) (0.4;'31_2.6827) 0.833 (0.22.11—31.7945) 0.864
ER (ER"vs ER) (0.2gi5-??039) 0.065 (0.1364-?.91 15 008
PR (PR s PR) (043(5)'7??252) 0208 (042(3) i5-1:5429) 0233
HER2 (HER2' vs HER2) (0.5;31_;1353) 0.657 (0‘3;6(2.2979) 0.893
Tumor subtype 0.219 0.209
HER2+ ( vs HR'/HER?) © 6;73;28 6q 0400 ©. 4;‘33_%1 2y 0562
TN (vs HR /HER2) (0.9%).20-‘:3653) 0.087 (0.85'96_2.301 0 0.077
Radiotherapy (yes vs no) 0.7311'?5221) 0.319 (0‘6;68—?024) 0.223

IMSLN: Internal mammary sentinel lymph node; ALN: Axillary lymph node; ER: Estrogen receptor; PR: Progesterone receptor; HER2: Human
epidermal growth factor receptor 2; HR: Hormone receptor; TNBC: Triple-negative breast cancer.
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Fig. 1

ALN/IMSLN 188 162 114 81 55 26 3
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AREALN/IMSLNE R R B9 TS b 4

Prognosis comparison of the different metastatic statuses of ALN/IMSLN

Kaplan-Meier curves showed DFS and OS in all patients. 5-year DFS and OS were described. HR data were also shown. A: Kaplan-Meier DFS and
OS in all patients with negative internal mammary sentinel lymph node (IMSLN negative; blue) and positive internal mammary sentinel lymph node
(IMSLN positive, red); B: Kaplan-Meier DFS and OS in patients with IMSLN negative (blue) and IMSLN positive (red) in patients with positive
axillary lymph nodes (ALN positive) (ALN positive/IMSLN negative vs ALN positive/IMSLN positive). C: Kaplan-Meier DFS and OS in patients
with ALN negative/IMSLN negative (orange) and ALN positive/IMSLN positive (green); D: The DFS and OS of the 4 subgroups were shown on this

graph. -: Negative; +: Positive.
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Fig.2 Effects of IMNI on the prognosis of patients in different subgroups of IMSLN metastatic status

Kaplan-Meier curves showed DFS and OS in all patients who have received radiation therapy. 5-year DFS were described. HR data were also shown.
A: Kaplan-Meier DFS and OS in all patients with IMNI (red) and without IMNI (no IMNI, blue). B: Kaplan-Meier DFS and OS in IMSLN negative
patients with IMNI (red) and without IMNI (no IMNI, blue). C: Kaplan-Meier DFS and OS in patients with IMSLN negative and ALN 1-3 positive
with IMNI (red) and without IMNI (no IMNI, blue). D: Kaplan-Meier DFS and OS in patients with IMSLN-and ALN=4 positive with IMNI (red)
and without IMNI (no IMNI, blue). E: Kaplan-Meier DFS and OS in all IMSLN positive patients with IMNI (orange) and without IMNI (no IMNI,

green). -: Negative; +: Positive.
&3 IMNIEFRBHTAS T
Tab.3 Hazard ratio (HR) for disease recurrence according to subgroups
Item No IMNI (n=142)  IMNI (n=101) S-year DFS (IMNI vs no IMNI) P value HR (95% CI)

T, 47 39 91.9% vs 85.5% 0.974 1.026 (0.228-4.617)
Tos 95 62 84.7% vs 90.3% 0.225 1.875 (0.680-5.175)
N, 109 41 100.0% vs 92.7% 0.356 0.029 (0.000-52.000)
N,; 29 60 77.4% vs 74.6% 0.672 1.257 (0.435-3.633)
-1 100 26 100.0% vs 95.2% 0.539 0.036 (0.000-1 486.000)
1] 42 75 82.5% vs 74.6% 0.919 0.952 (0.369-2.458)
Lateral 84 43 87.9% vs 90.1% 0.872 1.145 (0.218-6.009)
Central/medial 54 57 83.4% vs 85.8% 0.503 1.423 (0.506-3.998)
IMSLN positive 19 67 87.3% vs 52.5% 0.040 0.286 (0.087-0.943)
IMSLN negative 123 34 84.5% vs 96.5% 0.099 3.269 (0.488-21.890)

IMSLN: Internal mammary sentinel lymph node; IMNI: Internal mammary lymph node irradiation.
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Tab.4 IMNI and radiation pneumonia

IMSLN" (2=157)

RILI No IMNI (n=123) IMNI (n=34) P value OR (95% CI)
Grade 1-2 Grade 3 Grade 1-2 Grade 3
Acute pneumonitis 7 (5.7%) 0(0.0%) 3(8.8%) 0(0.0%) 0.883 1.465 (0.360-5.960)
Delayed pneumonitis or fibrosis 10 (8.1%) 0(0.0%) 10 (29.4%) 0(0.0%) <0.050 4.708 (1.870-11.840)

Total

17 (13.8%)

13 (38.2%) <0.050

3.678 (1.604-8.434)

IMSLN" (n=86)

RILI No IMNI (7=19) IMNI (n=67) P value OR (95% CI)
Grade 1-2 Grade 3 Grade 1-2 Grade 3
Acute pneumonitis 0 (0.0%) 0 (0.0%) 8 (11.9%) 0(0.0%) 0.252
Delayed pneumonitis or fibrosis 2 (10.5%) 0(0.0%) 10 (14.9%) 0(0.0%) 0.909 1.491 (0.300-7.410)
Total 2 (10.5%) 18(26.8%) 0.234 3.122 (0.700-13.990)

IMSLN: Internal mammary sentinel lymph node; IMNI: Internal mammary lymph node irradiation; RILI: Radiation induced lung injury.
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