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Traditionally, completion axillary lymph node dissection (ALND) has been standard for breast cancer 
patients with positive sentinel lymph nodes (SLNs). However, ALND poses risks of morbidity. Recent 
trials suggest omission of ALND may be safe in selected cases. Controversy exists regarding ALND 
omission in mastectomy patients with micrometastases. We retrospectively analyzed data from 12 
centers in China and the Surveillance, Epidemiology, and End Results (SEER) database. Patients with 
T1-2 breast cancer and SLN micrometastases who underwent up-front mastectomy were included. 
Patients were categorized into two groups: Non-ALND and ALND. Clinicopathological factors and 
survival outcomes were compared between the two groups. A total of 118 patients from 12 centers in 
China and 4,884 patients from the SEER database were included in the analysis. The Non-ALND group 
demonstrated non-inferiority in terms of recurrence-free survival (RFS), locoregional recurrence-free 
survival (LRFS), breast cancer-specific survival (BCSS), and overall survival (OS) when compared to 
the ALND group. Multivariable analysis identified significant predictors of survival outcomes. This 
study supports the omission of ALND in T1-2N1mi breast cancer patients undergoing mastectomy, 
demonstrating comparable survival outcomes to those undergoing ALND. Proper patient selection is 
essential for tailored treatment strategies.
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In the surgical management of axilla in breast cancer, completion axillary lymph node dissection (ALND) has 
traditionally been the standard of care for patients with a sentinel lymph node (SLN) positive for malignancy1. 
However, ALND is associated with significantly higher risks of morbidities such as lymphedema, shoulder 
stiffness, and sensory neuropathy compared to sentinel lymph node biopsy (SLNB)2,3. In the bid to reduce 
surgical morbidity, several studies have been conducted to investigate if patients with early-stage breast cancer 
and low nodal disease burden may be spared an ALND without compromise to oncological outcomes.

The ACOSOG Z0011 trial and the IBCSG 23-01 trial demonstrated that patients with cT1-2N0 breast cancer, 
presenting with one to two positive sentinel lymph nodes (SLNs) containing either micro- or macrometastases, 
who underwent breast-conserving surgery and whole breast irradiation, could safely forego ALND4,5. 
Additionally, findings from the AMAROS trial showed that both ALND and axillary radiotherapy following 
a positive SLN yielded excellent and comparable axillary control in patients with T1–2 primary breast cancer6.

These trial findings have led to significant changes in clinical practice, advocating for the omission of ALND 
in patients with tumor-involved SLNs, thereby reducing the extent of surgical intervention7. However, the 
majority of participants in these trials underwent breast-conserving surgery and received radiation therapy, 
leaving limited evidence for patients who underwent mastectomy. Of particular controversy is whether omitting 
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axillary dissection and radiotherapy is appropriate for early-stage breast cancer patients with micrometastases in 
the SLNs following total mastectomy with or without chest wall postmastectomy radiotherapy.

To address this issue, we conducted a retrospective study to investigate whether the omission of further 
axillary treatment, including ALND or adjuvant radiation therapy, in selected patients undergoing total 
mastectomy for early-stage clinically node-negative breast cancer identified as having node micrometastases by 
SLNB, has any adverse effects on regional recurrence risk or survival.

Patients and methods
Study population
We retrospectively analyzed data from 12 centers in China and the Surveillance, Epidemiology, and End Results 
(SEER) database. Case data from the 12 Chinese medical centers were manually entered into the Shanghai Jiao 
Tong University Breast Cancer Database (SJTUBCDB). The study included patients with T1-2 breast cancer, 
no distant metastasis, and micrometastases in the SLNs. All patients underwent total mastectomy, with or 
without ALND. Adjuvant radiotherapy was administered if axillary dissection revealed metastasis beyond the 
SLN; otherwise, it was omitted. Data for the study were sourced from the SJTUBCDB spanning from 2013 to 
2020 and the SEER database covering the period from 2010 to 2020. N1mi was defined as the presence of a 
metastatic deposit larger than 0.2 mm and up to 2 mm, detected in one or more lymph nodes on hematoxylin 
and eosin (H&E) or immunohistochemical evaluation. Patients were stratified based on their axillary dissection 
into two groups: the Non-ALND group and the ALND group. The number of lymph nodes removed was used as 
a surrogate for the type of axillary surgery which was defined as in previous similar studies8–11, that is, patients 
with 5 or fewer lymph nodes resected were categorized as receiving SLNB while 6 or more as undergoing ALND.

Clinicopathological information and outcomes
In the SJTUBCDB, we collected comprehensive patient information, including age at diagnosis, year of diagnosis, 
histological type, tumor grade, T stage, number of SLN with micrometastasis, Ki67 expression, lymphovascular 
invasion, tumor molecular subtype, recurrence-free survival (RFS), local recurrence-free survival (LRFS), breast 
cancer-specific survival (BCSS), overall survival (OS), as well as treatment information, including surgery, 
chemotherapy, endocrine therapy, targeted therapy. In the SEER database, we collected age at diagnosis, year of 
diagnosis, marital status, race, income, T stage, number of SLN with micrometastasis, histological type, tumor 
grade, primary tumor site, tumor molecular subtype, surgery, chemotherapy, BCSS, and OS.

LRFS was defined as the time from surgery to local and/or axillary relapse. RFS was defined as the time from 
surgery to any relapse. OS and BCSS were defined as the time from surgery to death and to death from breast 
cancer, respectively. The study received thorough review and approval from the Institutional Review Board of 
Shaoxing Second Hospital.

Statistical analysis
To compare clinicopathological factors between the different subgroups, we used Pearson or Mantel-Haenszel x2 
tests for categorical and ordinal factors, respectively. To handle missing data in the SEER database, we employed 
multiple imputation with a multivariate logistic regression model. This process was repeated for 10 cycles to 
generate a final imputed dataset. Variables included in the imputation model encompassed age (continuous), 
race (white, black, or other), marital status (single, married, separated), year of diagnosis, histology (IDC, ILC, 
and other), T stage, number of SLN with micrometastasis, nuclear grade (I, II, III), primary tumor site, tumor 
molecular subtype, chemotherapy. To minimize the effects of potential modifiers, a 1-to-1 propensity score 
matching (PSM) method without replacement was performed for the comparisons using the nearest-neighbor 
method with a stringent caliper of 0.05 based on the R package MatchIt (Supplemental Fig.  1). After PSM 
adjustment, Kaplan-Meier survival curves were used to estimate RFS, LRFS, BCSS, and OS of patients in Non-
ALND and ALND groups. Factors associated with BCSS and OS were assessed using multivariable proportional 
hazards regression. Subsequently, hazard ratios (HRs) and confidence interval (CI) for BCSS, and OS were 
calculated in subgroup analyses using multivariable models.

All P-values were calculated from 2-sided tests, with a threshold of 0.05 used to evaluate the statistical 
significance of survival benefits related to surgery. All statistical analyses were performed using R software 
(version 4.3.0).

Results
Patient demographic and clinical information
In the SJTUBCDB, we identified a total of 118 patients diagnosed with T1-2 and SLN micrometastases who 
underwent mastectomy between 2013 and 2020. The follow-up period for these patients extended up to 106.93 
months, with a mean follow-up time of 50.65 months. Table 1 presents a summary of the demographic and 
clinicopathological characteristics of the patients included in the SJTUBCDB dataset. The patient distribution 
in year of diagnosis, age, histological type, T stage, Ki67, lymphovascular invasion, tumor molecular subtype, 
and receipt of chemotherapy, endocrine therapy or targeted therapy was similar in the different subgroups. The 
distribution of patients with tumor grade III is significantly higher in the ALND group compared to the Non-
ALND group. The tumor grade III was 34.7% in the ALND group and 28.3% in the Non-ALND group. Among 
the patients who underwent ALND, 14 cases showed metastasis in non-sentinel lymph nodes, and these patients 
received postoperative radiotherapy” will be revised to: “Among the 72 patients who underwent ALND, 14 cases 
showed metastasis in non-sentinel lymph nodes, and these patients received postoperative radiotherapy (19.4%). 
No radiotherapy was given to the 46 patients who did not undergo ALND.
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Characteristics All N(%) Non-ALND Group ALND Group P value

Year of diagnose

2013–2016 35 (29.7) 16 (34.8) 19 (26.4) 0.443

2017–2020 83 (70.3) 30 (65.2) 53 (73.6)

Age (years)

< 49 59 (50.0) 28 (60.9) 31 (43.1) 0.168

50–64 47 (39.8) 16 (34.8) 31 (43.1)

> 65 12(10.2) 2(4.3) 10(13.9)

Menopausal status

Pre 68 (57.6) 32 (69.6) 36 (50.0) 0.057

Post 50 (42.4) 14 (30.4) 36 (50.0)

Histology

IDC 99 (83.9) 33 (71.7) 66 (91.7) 0.013

ILC 1 (0.8) 1 (2.2) 0 (0.0)

Others 18 (15.3) 12 (26.1) 6 (8.3)

Grade

I 12 (10.2) 5 (10.9) 7 (9.7) 0.764

II 68 (57.6) 28 (60.9) 40 (55.6)

III 38 (32.2) 13 (28.3) 25 (34.7)

T stage

T1 65 (55.1) 30 (65.2) 35 (48.6) 0.114

T2 53 (44.9) 16 (34.8) 37 (51.4)

Ki67

≤ 20 47 (39.8) 17 (37.0) 30 (41.7) 0.751

>20 71 (60.2) 29 (63.0) 42 (58.3)

Subtype

HR+/HER2- 87 (73.8) 29 (63.1) 58 (80.6) 0.123

HR+/HER2+ 13 (11.0) 6 (13.0) 7 (9.7)

HR-/HER2+ 13 (11.0) 7 (15.2) 6 (8.3)

HR-/HER2- 5 (4.2) 4 (8.7) 1 (1.4)

LVI

No 99 (83.9) 40 (87.0) 59 (81.9) 0.641

Yes 19 (16.1) 6 (13.0) 13 (18.1)

Number of sentinel-nodes removed

1 7 (5.9) 1 (2.2) 6 (8.3) 0.677

2 15 (12.7) 7 (15.2) 8 (11.1)

3 37 (31.4) 13 (28.3) 24 (33.3)

4 23 (19.5) 9 (19.6) 14 (19.4)

5 14 (11.9) 7 (15.2) 7 (9.7)

≥ 6 22 (18.6) 9 (19.6) 13 (18.1)

Number of metastatic sentinel-nodes

1 108 (91.5) 43 (93.5) 65 (90.3) 0.787

2 10 (8.5) 3 (6.5) 7 (9.7)

Chemotherapy

No 18 (15.3) 7 (15.2) 11 (15.3) 1

Yes 100 (84.7) 39 (84.8) 61 (84.7)

Radiotherapy

No 104 (88.1) 46 (100.0) 58 (80.6) 0.004

Yes 14 (11.9) 0 (0.0) 14 (19.4)

Endocrine therapy

Continued
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In the SEER database, we identified a larger cohort of 4,884 patients diagnosed with T1-2 and SLN 
micrometastases who underwent mastectomy without radiotherapy between 2010 and 2020. Patients with 
lymph node micrometastases and chest wall radiotherapy were excluded. The follow-up period for these patients 
ranged up to 131 months, with a mean follow-up time of 64.47 months. Table 2 presents a summary of the 
demographic and clinicopathological characteristics of the patients included in the SEER dataset. Balance in 
patient characteristics was achieved after multiple imputations and PSM adjustments between the Non-ALND 
and the ALND subgroups, as shown in Fig. 1. The research findings indicate that patients diagnosed earlier years 
(2010–2013) and younger age groups (< 65 years) are more inclined towards undergoing ALND. Additionally, 
individuals from low-income backgrounds (<$75,000) and those of African descent show a higher propensity 
for ALND. Furthermore, tumors characterized as IDC, Grade III, and at T2 stage are more likely to result in 
ALND. Moreover, our results also demonstrate that individuals undergoing chemotherapy exhibit a greater 
preference for axillary dissection.

Survival analysis of patients undergoing non-ALND versus ALND
We compared the RFS, LRFS, BCSS and OS between the Non-ALND group and the ALND group using 
Kaplan-Meier curves. Our analyses of both SJTUBCDB and SEER database data consistently indicated that the 
Non-ALND group exhibited non-inferiority to the ALND group in terms of RFS, LRFS, BCSS and OS. In the 
SJTUBCDB dataset, the 5-year RFS was 94.1% in the Non-ALND group and 93.1% in the ALND group. The RFS 
in the Non-ALND group was non-inferior to the ALND group (HR 0.57, 95% CI 0.11–2.81; p = 0.487; Fig. 1A). 
Similarly, the 5-year LRFS was 94.1% in the Non-ALND group and 94.5% in the ALND group, with non-
inferiority observed in the Non-ALND group (HR 0.37, 95% CI 0.06–2.23; p = 0.28; Fig. 1B). In the population 
matched through PSM in the SEER database, the 5-year BCSS was 94.9% in the Non-ALND group and 95.7% 
in the ALND group (HR 0.83, 95% CI 0.62–1.10, p = 0.19; Fig. 1C). Additionally, the 5-year OS was 89.5% in the 
Non-ALND group and 91.1% in the ALND group (HR 0.89, 95% CI 0.73–1.07; p = 0.22; Fig. 1D). Similar results 
were observed in the unmatched population (BCSS HR 0.80, 95% CI 0.62–1.02, p = 0.08; Fig. 1E; OS HR 0.86, 
95% CI 0.73–1.02, p = 0.09; Fig. 1F).

Multivariable proportional hazards regression analysis of BCSS and OS, based on the 4,884 patients in the 
SEER database without PSM, revealed that age over 65 years, Grade III, T2 stage, HR-/HER2- status, and having 
more than 2 positive sentinel lymph nodes were significant predictors of BCSS and OS. Conversely, being in 
a good marital status and having the tumor located in the upper outer quadrant were protective factors for 
predicting BCSS and OS (Table 3). Subgroup analyses were conducted for the included variables, revealing that 
apart from subgroups with income less than $75,000, Black race, and HR-/HER2- status, which showed better 
outcomes in the ALND group, almost all other subgroup results indicated non-inferiority of the Non-ALND 
group compared to the ALND group (Fig. 2).

Discussion
In early breast cancer, assessing axillary lymph node involvement is critical for prognosis and treatment 
planning. ALND, as a standard treatment approach, enables accurate assessment of axillary lymph node 
metastasis in patients. However, despite the clear therapeutic efficacy of ALND, its associated complications 
such as lymphedema, nerve injury, and shoulder dysfunction need to be considered12–14. In recent decades, 
there has been significant progress in developing less invasive approaches for axillary staging, facilitating more 
tailored treatments for breast cancer patients15,16. Consequently, the utility of ALND has been undergoing 
transformation. While omitting ALND in cases of node-positive disease has become increasingly accepted, the 
question persists as to whether the findings from the ACOSOG Z0011 trial can be extrapolated to broader 
patient cohorts, particularly those undergoing total mastectomy.

Furthermore, the occurrence of lymph node metastases outside the SLN in the axilla is notable. The residual 
tumor burden in the axilla poses a significant risk factor for axillary failure, warranting increased attention. 
While patients with SLN micrometastases may present with a low axillary disease burden, it does not preclude 
the possibility of additional axillary node involvement17. Data from the SJTUBCDB in our study reveal that 
among patients with SLN showing N1mi status, further axillary dissection resulted in an additional non-sentinel 
lymph node metastasis rate of 19.4%. This incidence is comparable to previous reports of non-sentinel lymph 
node metastases ranging from 10 to 20%5,18–20,23. In our study, despite the presence of non-sentinel lymph node 
metastases, the incidence of local recurrence was reassuringly low in cases where the axilla remained undissected, 

Characteristics All N(%) Non-ALND Group ALND Group P value

No 28 (23.7) 15 (32.6) 13 (18.1) 0.112

Yes 90 (76.3) 31 (67.4) 59 (81.9)

Targeted therapy

No 96 (81.4) 38 (82.6) 58 (80.6) 0.971

Yes 22 (18.6) 8 (17.4) 14 (19.4)

Table 1.  Patient characteristics by receipt of ALND in SJTUBCDB. ALND axillary lymph node dissection, IDC 
invasive ductal carcinoma, ILC invasive lobular carcinoma, HR hormone receptor, HER2 human epidermal 
growth factor 2, LVI lymphovascular invasion.
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Characteristics All N(%) Non-ALND Group ALND Group P value

Year of diagnose

2010–2013 2075 (42.5) 1048 (36.8) 1027 (50.4) < 0.001

2014–2017 1750 (35.8) 1088 (38.2) 662 (32.5)

2018–2020 1059 (21.7) 711 (25.0) 348 (17.1)

Age (years)

< 49 1388 (28.4) 783 (27.5) 605 (29.7) 0.001

50–64 1926 (39.4) 1089 (38.3) 837 (41.1)

> 65 1570 (32.1) 975 (34.2) 595 (29.2)

Marital status

Single 638 (13.1) 373 (13.1) 265 (13.0) 0.67

Married 2952 (60.4) 1738 (61.0) 1214 (59.6)

DSW 1072 (21.9) 608 (21.4) 464 (22.8)

Missing/unknown 222 (4.5) 128 (4.5) 94 (4.6)

Income

<$75,000 2911 (59.6) 1655 (58.1) 1256 (61.7) 0.014

>$75,000 1973 (40.4) 1192 (41.9) 781 (38.3)

Race

White 3854 (78.9) 2281 (80.1) 1573 (77.2) 0.001

Black 479 (9.8) 242 (8.5) 237 (11.6)

Others 536 (11.0) 319 (11.2) 217 (10.7)

Missing/unknown 15 (0.3) 5 (0.2) 10 (0.5)

Primary Site

Central portion 363 (7.4) 224 (7.9) 139 (6.8) 0.328

Upper outer 1467 (30.0) 842 (29.6) 625 (30.7)

Other sites 3054 (62.5) 1781 (62.6) 1273 (62.5)

Histology

IDC 3652 (74.8) 2098 (73.7) 1554 (76.3) 0.039

ILC 507 (10.4) 321 (11.3) 186 (9.1)

Others 725 (14.8) 428 (15.0) 297 (14.6)

Grade

I 916 (18.8) 571 (20.1) 345 (16.9) < 0.001

II 2455 (50.3) 1461 (51.3) 994 (48.8)

III 1263 (25.9) 678 (23.8) 585 (28.7)

Missing/unknown 250 (5.1) 137 (4.8) 113 (5.5)

T stage

T1 2810 (57.5) 1685 (59.2) 1125 (55.2) 0.006

T2 2074 (42.5) 1162 (40.8) 912 (44.8)

Subtype

HR+/HER2- 4004 (82.0) 2377 (83.5) 1627 (79.9) 0.011

HR+/HER2+ 442 (9.0) 238 (8.4) 204 (10.0)

HR-/HER2+ 157 (3.2) 87 (3.1) 70 (3.4)

HR-/HER2- 281 (5.8) 145 (5.1) 136 (6.7)

Number of metastatic sentinel-nodes

1 4348 (89.0) 2692 (94.6) 1656 (81.3) < 0.001

2 457 (9.4) 150 (5.3) 307 (15.1)

3 79 (1.6) 5 (0.2) 74 (3.6)

Chemotherapy

No 2514 (51.5) 1632 (57.3) 882 (43.3) < 0.001

Yes 2370 (48.5) 1215 (42.7) 1155 (56.7)

Table 2.  Patient characteristics by receipt of ALND in SEER database. ALND axillary lymph node dissection, 
IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, HR hormone receptor, HER2 human 
epidermal growth factor 2, DSW divorced widowed separated.
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comparable to that in patients who underwent axillary dissection (p = 0.28). This outcome was consistent with 
findings from other studies, underscoring the importance of these observations21,22.

Patients with SLN micrometastases who did not undergo axillary dissection exhibit not only a lower rate of 
axillary recurrence but also similar survival outcomes compared to those undergoing axillary dissection. Studies 
such as IBCSG 23-01 and AATRM, which exclusively enrolled patients with SLN micrometastases, compared 
observation with ALND5,23. Among these, 86 patients and 18 patients, respectively, underwent mastectomy. 
These trials revealed a 5-year OS exceeding 97% across all groups, with no significant increase in axillary 
recurrence at the 5-year mark. Research indicates that tumor biology plays a pivotal role in disease progression 
among patients with micrometastases, rather than merely the extent of nodal involvement24,25. Therefore, these 
trials support the idea that contemporary adjuvant therapies for breast cancer, encompassing chemotherapy, 
endocrine therapy, and whole-breast radiotherapy, effectively control regional axillary disease and yield excellent 
long-term survival for women with SLN micrometastases who forego ALND26. Based on these findings, it is 
deemed safe to observe women with only micrometastatic disease identified during SLNB evaluation, provided 
they have access to adjuvant therapy24.

In comparison to the well-established efficacy of chemotherapy, endocrine therapy, and targeted treatment, 
the utilization of postmastectomy radiotherapy (PMRT) in this cohort remains a subject of debate25. Current 
guidelines suggest strong consideration of PMRT to the chest wall and regional lymph nodes for mastectomy 
patients with one to three positive nodes7. However, uncertainty persists regarding whether micrometastases 
should be factored into the node count. Moreover, both ALND and axillary radiotherapy are linked to heightened 
risks of complications such as ipsilateral upper limb lymphedema and shoulder stiffness when compared to SLNB 
alone. Moreover, when chest wall PMRT is performed, the incidental radiotherapy dose to the axillary basin has 
been shown to be as effective as the radiotherapy used in breast-conserving surgery with breast radiotherapy27. 
Therefore, it is imperative to identify the subset of patients who stand to benefit from the judicious reduction of 
axillary therapy.

In multivariable survival analysis, the receipt of adjuvant chemotherapy emerged as an independent predictor 
for improved OS in breast cancer patients. Additionally, various other factors were identified as influential on 

Fig. 1.  Survival Analysis Comparing Non-ALND and ALND Groups: RFS and LRFS in SJTUBCDB (A,B), 
BCSS and OS in SEER Database Matched Cohort (C,D) and Whole Cohort (E,F). ALND axillary lymph node 
dissection, RFS recurrence-free survival, LRFS locoregional recurrence-free survival, BCSS breast cancer-
specific survival, OS overall survival, mo months, HR hazard ratios, CI confidence interval.

 

Scientific Reports |        (2025) 15:10525 6| https://doi.org/10.1038/s41598-025-91405-1

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


survival outcomes, including age, marital status, income, race, tumor stage (T2), tumor location in the upper 
outer quadrant, Grade III tumor, molecular subtype (HR-/HER2-), and the number of metastatic sentinel nodes. 
Subgroup survival analysis revealed that only patients with incomes below $75,000, Black race, and HR-/HER2- 
subtype exhibited survival benefits among those with SLN micrometastases treated with Non-ALND or ALND. 
These findings contribute to the surgical management of the axilla in patients with early-stage breast cancer 
undergoing mastectomy and provide support for less extensive axillary surgery in select patients. They provide 

Characteristics

BCSS OS

HRs (95% CI) P value HRs (95% CI) P value

Age (years)

< 49 1.00 1.00

50–64 1.24(0.90, 1.73) 0.2 1.42(1.09, 1.85) 0.01

> 65 1.82(1.29, 2.59) < 0.001 3.19(2.47, 4.13) < 0.001

Marital status

Single 1.00 1.00

Married 0.67(0.46, 0.98) 0.037 0.54(0.42, 0.70) < 0.001

DSW 1.11(0.74, 1.67) 0.6 1.09(0.83, 1.41) 0.5

Income

<$75,000 1.00 1.00

>$75,000 0.92(0.70, 1.21) 0.6 0.82(0.68, 0.98) 0.031

Race

White 1.00 1.00

Black 1.29(0.88, 1.87) 0.2 1.35(1.06, 1.72) 0.016

Others 0.61(0.37, 1.01) 0.054 0.59(0.41, 0.84) 0.003

Primary Site

Central portion 1.00 1.00

Upper outer 0.72(0.54, 0.96) 0.023 0.84(0.70, 0.98) 0.045

Other sites 0.72(0.44, 1.20) 0.2 1.18(0.90, 1.56) 0.2

Histology

IDC 1.00 1.00

ILC 0.79(0.49, 1.26) 0.3 0.96(0.72, 1.27) 0.8

Others 0.55(0.36, 0.84) 0.006 0.86(0.68, 1.09) 0.2

Grade

I 1.00 1.00

II 1.68(1.05, 2.69) 0.031 1.16(0.91, 1.47) 0.2

III 2.96(1.75, 5.00) < 0.001 1.69(1.27, 2.26) < 0.001

T stage

T1 1.00 1.00

T2 1.47(1.14, 1.90) 0.003 1.32(1.11, 1.56) 0.002

Subtype

HR+/HER2- 1.00 1.00

HR+/HER2+ 0.63(0.38, 1.03) 0.064 1.06(0.77, 1.44) 0.7

HR-/HER2+ 0.81(0.43, 1.52) 0.5 0.95(0.58, 1.57) 0.9

HR-/HER2- 2.06(1.39, 3.06) < 0.001 1.8(1.28, 2.53) < 0.001

Number of metastatic sentinel-nodes

1 1.00 1.00

2 or 3 1.49(1.05, 2.11) 0.025 1.34(1.05, 1.72) 0.018

Chemotherapy

No 1.00 1.00

Yes 1.24(0.87, 1.76) 0.2 0.73(0.59, 0.90) 0.004

Surgery

Non-ALND 1.00 1.00

ALND 0.86(0.61, 1.02) 0.069 0.86(0.73, 1.02) 0.086

Table 3.  Prognostic factors for BCSS and OS by multivariable proportional hazards regression. ALND axillary 
lymph node dissection, IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, HR hormone receptor, 
HER2 human epidermal growth factor 2, DSW divorced widowed separated, BCSS breast cancer-specific 
survival, OS overall survival, HRs hazard ratios, CI confidence interval.
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valuable support for the implementation of less extensive axillary surgery in appropriately selected patient 
cohorts.

The current study has several limitations that warrant acknowledgment. Firstly, as it is a retrospective 
analysis, it lacks the randomization typically found in prospective studies. Moreover, utilizing telephone follow-
up may introduce the potential for missing information. Additionally, due to the prolonged study duration, 
some patients were lost to follow-up, leading to a lack of contact with the clinic. Furthermore, the limited data 
within the SJTUBCDB dataset resulted in a low number of events, which precluded subgroup analysis. Secondly, 
concerning the SEER database, patients have not been categorized based on the type of axillary surgery. 
Consequently, we relied on the number of regional lymph nodes examined as a proxy, which may introduce 
errors. Finally, although the average follow-up time in our study was approximately five years, this may not be 
sufficient to capture late recurrences, particularly in early-stage breast cancer. Longer follow-up is needed to 
further validate our findings.

Conclusions
In this study of T1-2N1mi breast cancer, patients who underwent mastectomy without ALND showed 
comparable outcomes in terms of RFS, LRFS, BCSS, and OS to those who underwent completion ALND. Our 

Fig. 2.  Comparison of Hazard Ratios for BCSS and OS Across Subgroups Between Non-ALND and ALND 
Groups in SEER Database Matched Cohort. ALND axillary lymph node dissection, IDC invasive ductal 
carcinoma, ILC invasive lobular carcinoma, HR hormone receptor, HER2 human epidermal growth factor 2, 
DSW divorced widowed separated.
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findings indicate that these patients can be safely managed without axillary therapy, including completion ALND 
or axillary radiotherapy.

Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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