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Background: Occult breast cancer (OBC) is a rare type of breast cancer that has not been well 

studied. The clinicopathological characteristics and treatment recommendations for OBC are 

based on a limited number of retrospective studies and thus remain controversial.

Patients and methods: We identified 479 OBC patients and 115,739 non-OBC patients 

from 2004 to 2014 in and the Surveillance, Epidemiology, and End Results (SEER) database. 

The clinicopathological characteristics and survival outcomes were compared between OBC 

and non-OBC patients. We used the propensity score 1:1 matching analysis to evaluate OBC 

vs non-OBC comparison using balanced groups with respect to the observed covariates. We 

further divided the OBC population into four groups based on different treatment strategies. 

Univariable and multivariable analyses were used to calculate and compare the four treatment 

outcomes within the OBC population.

Results: OBC patients were older, exhibited a more advanced stage, a higher rate of negative 

estrogen receptor and progesterone receptor status, a higher rate of HER2-positive status, and a 

higher rate of ≥10 positive lymph nodes, and were less likely to undergo surgical treatment than 

non-OBC patients. After adjustments for clinicopathological factors, the OBC patients exhibited 

a significantly better survival than the non-OBC patients (P<0.001). This result was confirmed 

in a 1:1 matched case–control analysis. Within the four OBC treatment groups, we observed 

no difference in survival among the mastectomy group, the breast-conserving surgery (BCS) 

group, and the axillary lymph node dissection (ALND)-only group. The multivariable analysis 

revealed that the sentinel lymph node dissection-only group had the worst prognosis (P<0.001).

Conclusion: OBC has unique clinicopathological characteristics and a favorable prognosis 

compared with non-OBC. BCS plus ALND and radiotherapy showed a survival benefit that 

was similar to that of mastectomy for OBC patients.

Keywords: occult breast cancer, clinicopathological characteristics, treatment outcomes, SEER 

database

Introduction
Occult breast cancer (OBC), which manifests as axillary lymph node (LN) metas-

tasis without the evidence of a primary breast tumor on clinical examination or 

mammography, accounts for 0.3%–1.0% of all breast cancers.1–3 Although OBC has 

been described as having a natural history and biological behavior similar to that of 

node-positive non-OBC,4,5 the clinicopathological characteristics of OBC, such as the 

hormone status, the HER2 status, and the LN involvement, are still unclear due to the 

rarity of this type of cancer.6–8 Furthermore, the survival outcomes of patients with 

OBC are still controversial. The 10-year overall survival (OS) rate varies from 47.5% 
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to 67.1%.7 OBC has been reported to show an outcome that 

was similar to or more favorable than that of stage II–III, 

T1N1, or small invasive breast cancers (pT1),5,6,9–11 but several 

studies reported an opposite conclusion.12,13

OBC, which is extremely uncommon, continues to pres-

ent a therapeutic challenge. Previous studies suggested that 

breast-conserving surgery (BCS) with axillary LN dissec-

tion (ALND) plus radiotherapy (RT) resulted in a survival 

outcome similar to that of mastectomy plus ALND.6,8 How-

ever, the current National Comprehensive Cancer Network 

(NCCN) guidelines recommend that patients with negative 

MRI results should be treated with mastectomy plus ALND 

or ALND plus whole breast irradiation.14 On the contrary, 

systemic chemotherapy, endocrine therapy, or trastuzumab is 

given for stage II or III disease according to the recommen-

dations.14 However, the limited number of patients included 

in previous retrospective studies did not give us sufficient 

information to determine reliable treatment recommenda-

tions.15–17 Furthermore, updated cohort information is needed 

to further our understanding of OBC and to guide oncologists 

in treatment selection.

Utilizing the Surveillance, Epidemiology, and End 

Results (SEER) database, we sought to obtain the most recent 

population-based data to 1) study the clinicopathological 

characteristics and survival outcomes of OBC and 2) evaluate 

different treatment outcomes in OBC patients.

Patients and methods
ethics statement
Our study was approved by the independent ethical commit-

tee/institutional review board at Fudan University Shanghai 

Cancer Center (Shanghai Cancer Center Ethical Commit-

tee). The data released by the SEER database are publicly 

available and deidentified and thus do not require patient 

informed consent.

Patient selection and data acquisition
We used SEER data released in November 2016, which 

include data from 18 population-based cancer registries 

(1973–2014) and cover approximately 28% of US cancer 

patients. The inclusion criteria used to identify eligible 

patients were as follows: females older than 18 years of 

age, breast-adjusted American Joint Committee on Cancer 

(AJCC) sixth edition (1988+) stage T0-3N1-3M0, one or 

more positive LNs, unilateral breast cancer, breast cancer 

(ICD-O-3 site code C50) as the first and only cancer diag-

nosis, either no surgical treatment or surgical treatment 

with BCS or mastectomy, diagnosis not obtained from a 

death certificate or autopsy, only one primary site, a known 

number of examined LNs, and a known time of diagnosis 

between January 1, 2004, and December 31, 2014. In all, 

116,218 patients were included. Of these patients, 479 (stage 

T0N1-3M0) were diagnosed with OBC and 115,739 (stage 

T1-3N1-3M0) were diagnosed with non-OBC.

An analysis of the clinicopathological characteristics of 

OBC and non-OBC included the year of diagnosis, age at 

diagnosis, race, marital status, laterality, grade, AJCC stage, 

AJCC N stage, estrogen receptor (ER) status, progesterone 

receptor (PR) status, HER2 status, breast cancer subtype, 

breast surgery type, RT, number of examined LNs, and num-

ber of positive LNs. We considered the year of diagnosis as 

a binary variable classified into the following two groups: 

2004–2009 and 2010–2014. The age at diagnosis was also 

considered a binary variable and was classified into the fol-

lowing two groups: 18–49 years and more than 50 years. 

For HER2 status, data were available only after 2010 due to 

limitations in the SEER database. Moreover, the number of 

examined LNs was classified into the following three groups: 

1–3, 4–9, and ≥10, while the number of positive LNs was 

categorized into the following four groups: 1–3, 4–9, ≥10, 

and unknown.

Treatment course
Patients who underwent breast surgery (BCS, mastectomy, 

or no surgery), RT, sentinel LN dissection (SLND) and/or 

ALND were identified based on the SEER variables. The 

SEER database did not specify the type of axillary LN 

surgery performed; therefore, surrogate data were used to 

categorize patients as having undergone SLND or ALND. 

Patients in whom one to five LNs were examined were con-

sidered to have undergone SLND alone, whereas patients in 

whom more than five LNs were examined were considered 

to have undergone ALND. These definitions were based on 

the AJCC definition of a standard minimum ALND (at least 

six LNs).18 The treatment groups of OBC population were 

defined according to breast surgery, LN status, and RT: 1) the 

mastectomy group (mastectomy plus ALND, with or without 

RT); 2) the BCS group (BCS plus both ALND and RT); 3) 

the ALND-only group; and 4) the SLND-only group.

Outcome measurement
In this study, breast cancer-specific survival (BCSS), which 

we used as the primary study outcome, was calculated from 

the date of diagnosis to the date of death from breast cancer. 

Patients who died from other causes unrelated to their breast 

cancer diagnosis and those who remained alive were cen-
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sored on the date of death or the date of last contact. OS, the 

 secondary outcome, was measured from the date of diagnosis 

to the date of death from any cause, and patients who were 

alive on the date of final follow-up were censored. The cut-

off date for the study was predetermined by the submission 

databases; the SEER November 2016 submission databases 

contain complete death data through 2014. Therefore, Decem-

ber 31, 2014, was assigned as the cutoff date for the study.

statistical analyses
The clinicopathological characteristics were compared across 

groups using the chi-squared test or Fisher’s exact test. 

Kaplan–Meier curves were used to calculate the 5-year BCSS 

and OS rates, and the log-rank test was used to determine 

differences between curves. Univariable and multivariable 

Cox proportional hazards regression models were applied to 

identify factors associated with survival; the HR and 95% CI 

were reported. To account for large sample size, we selected 

the variables with P<0.001 (Table 1) or P<0.05 (Table 2) 

which were significantly associated with the BCSS or OS 

in the univariable analysis. To account for differences in the 

baseline characteristics across the two breast cancer subtype 

groups, we matched each OBC patient to one non-OBC 

patient according to the following predetermined factors: 

age, year of diagnosis, race, grade, AJCC N stage, ER status, 

PR status, type of breast surgery, and use of RT. Since 1:1 

matching is the most common implementation of propensity 

score matching and the statistical power does not decrease,19 

we used psmatch2 to perform a “one-to-one match” with 

the caliper width set as 0.05 in Stata statistical software 

for propensity score matching. Furthermore, patients in a 

matched pair have the same value of the propensity score. 

The stratified Cox model was conducted within matched 

pairs. Survival curves were estimated by the Kaplan–Meier 

method, and a stratified log-rank test was used to compare 

survival curves after propensity score matching. All statisti-

cal analyses were performed using Stata statistical software, 

version 13.0 (StataCorp LP, College Station, TX, USA). A 

two-tailed P<0.05 was considered statistically significant.

Results
Clinicopathological characteristics of 
OBC patients
The clinicopathological characteristics of all 116,218 selected 

patients are summarized in Table 3. Compared with non-OBC 

patients, OBC patients presented a higher proportion of stage 

III disease (39.87% vs 33.14%, P=0.002), N3 classifica-

tion (19.62% vs 9.06%, P<0.001), ER negativity (36.54% 

vs 19.37%, P<0.001) and PR-negative status (52.19% vs 

29.74%, P<0.001), and HER2-positive status (12.11% vs 

7.87%, P<0.001). Furthermore, the proportion of patients 

with ≥10 examined LNs, ≥10 positive LNs, and no sur-

gery was significantly higher in the OBC group than in the 

non-OBC group (68.06% vs 62.13%, P=0.001; 15.87% vs 

8.37%, P<0.001; 48.85% vs 0.87%, P<0.001, respectively). 

RT, however, was performed with similar frequency in both 

groups. These data indicated that the baseline characteristics 

of OBC are distinct from those of non-OBC.

Comparison of survival between OBC 
and non-OBC patients
After the baseline characteristics were summarized, we fur-

ther evaluated BCSS and OS in these two groups using the 

Kaplan–Meier survival curves (Figure S1). The 5-year BCSS 

rate of the OBC group was 88.02% (95% CI 84.06–91.04%), 

and the 5-year OS rate of the OBC group was 85.51% (95% 

CI 81.27–88.85%), which were similar to the rates observed 

in the non-OBC group. We used the Cox proportional hazards 

model to investigate the effect of baseline characteristics 

on survival outcomes. A univariable analysis revealed that 

the year of diagnosis, age, race, marital status, tumor grade, 

ER status, PR status, HER2 status, breast surgery type, RT 

status, and the number of positive LNs were significantly 

associated with the BCSS and OS (P<0.001). However, the 

difference between the OBC group and the non-OBC group 

was not statistically significant (Table S1). Furthermore, we 

included all variables mentioned earlier in the multivariable 

analysis (Table 1). However, after adjustment for potential 

confounders, OBC was identified as an independent protec-

tive factor for both BCSS (HR =0.37, 95% CI 0.27–0.50, 

P<0.001) and OS (HR =0.41, 95% CI 0.31–0.52, P<0.001).

survival analysis in matched groups
To further evaluate the detected differences between OBC 

and non-OBC groups, we performed a 1:1 (OBC:non-OBC) 

matched case–control analysis using the propensity score 

matching method. We defined a group of 794 patients, where 

397 patients were included in each group (Table S2). For 

the matched groups, we found no statistically significant 

difference in the baseline characteristics between the OBC 

patients and the non-OBC patients. As expected, the OBC 

patients demonstrated a better prognosis in terms of both 

BCSS and OS (Figure 1; P<0.001 and P<0.001, respec-

tively), which was consistent with the stratified Cox models 
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Table 1 Multivariable analysis of BCss and Os in all patients

Variables BCSS OS

n HR (95% CI) P-value n HR (95% CI) P-value

Group <0.001 <0.001
OBC 51 0.37 (0.27–0.50) <0.001 68 0.41 (0.31–0.52) <0.001
non-OBC 12,847 Reference – 18,644 Reference –
Year of diagnosis 0.402 0.831
2004–2009 10,260 Reference – 15,020 Reference –
2010–2014 2,638 0.93 (0.77–1.11) 0.402 3,692 1.02 (0.88–1.17) 0.831
Age at diagnosis (years) <0.001 <0.001
18–49 3,877 Reference – 4,340 Reference –
≥50 9,021 1.25 (1.20–1.30) <0.001 14,372 1.72 (1.66–1.78) <0.001
Race <0.001 <0.001
White 9,730 Reference – 14,356 Reference –
Black 2,294 1.31 (1.25–1.37) <0.001 3,153 1.25 (1.20–1.30) <0.001
Othersa 848 0.79 (0.73–0.84) <0.001 1,167 0.77 (0.72–0.82) <0.001
Unknown 26 0.48 (0.33–0.70) <0.001 36 0.43 (0.31–0.61) <0.001
Marital status <0.001 <0.001
Married 6,592 Reference – 8,663 Reference –
not marriedb 5,875 1.32 (1.27–1.36) <0.001 9,407 1.58 (1.54–1.63) <0.001
Unknown 431 1.13 (1.02–1.25) 0.014 642 1.26 (1.16–1.36) <0.001
Grade <0.001 <0.001
1 and 2 4,211 Reference – 7,482 Reference –
3 and UD 8,220 1.78 (1.71–1.85) <0.001 1,0529 1.45 (1.40–1.50) <0.001
Unknown 467 1.13 (1.03–1.25) 0.012 701 1.18 (1.09–1.27) <0.001
ER status <0.001 <0.001
Positive 7,308 Reference – 11,691 Reference –
negative 5,057 1.52 (1.44–1.60) <0.001 6,181 1.40 (1.34–1.46) <0.001
Unknownc 533 1.25 (1.06–1.47) 0.009 840 1.23 (1.07–1.40) 0.004
PR status <0.001 <0.001
Positive 5,530 Reference – 9,086 Reference –
negative 6,708 1.63 (1.55–1.72) <0.001 8,582 1.44 (1.38–1.50) <0.001
Unknownc 660 1.29 (1.11–1.51) <0.001 1,044 1.21 (1.07–1.37) <0.001
HER2 status <0.001 <0.001
Positive 395 Reference – 523 Reference –
negative 2,119 1.76 (1.58–1.96) <0.001 2,962 1.63 (1.49–1.79) <0.001
Unknownd 10,384 1.48 (1.21–1.82) <0.001 15,227 1.60 (1.36–1.88) <0.001
Breast surgery type <0.001 <0.001
Mastectomy 8,803 Reference – 5,892 Reference –
BCs 3,894 0.72 (0.69–0.75) <0.001 12,563 0.74 (0.72–0.77) <0.001
no surgery 201 2.17 (0.69–1.36) <0.001. 257 1.80 (1.58–2.06) <0.001
RT <0.001 <0.001
Yes 6,486 Reference – 8,604 Reference –
no 6,412 1.23 (1.19–1.27) <0.001 10,108 1.39 (1.35–1.43) <0.001
No. of positive LNs <0.001 <0.001
1–3 6,254 Reference – 10,244 Reference –
4–9 3,802 2.13 (2.04–2.22) <0.001 5,054 1.79 (1.73–1.86) <0.001
≥10 2,808 3.79 (3.62–3.97) <0.001 3,376 2.92 (2.81–3.04) <0.001
Unknown 34 0.97 (0.69–1.36) 0.843 38 0.80 (0.58–1.11) 0.179

Notes: aIncluding American Indian/Alaskan native and Asian/Pacific Islander. bincluding divorced, separated, single (never married), and widowed. cincluding borderline and 
unknown. dheR2+ unknown includes borderline, unknown, and before 2010 breast cancer. Reference indicates the control population.
Abbreviations: BCS, breast-conserving surgery; BCSS, breast cancer-specific survival; ER, estrogen receptor; LNs, lymph nodes; n, the number of deaths; OBC, occult 
breast cancer; Os, overall survival; PR, progesterone receptor; RT, radiotherapy; UD, undifferentiated.
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(Table S3; BCSS HR =0.40, 95% CI 0.27–0.50, P<0.001; OS   

HR =0.41, 95% CI 0.31–0.52, P<0.001). In conclusion, OBC 

predicted a better prognosis than non-OBC after adjustment 

for clinicopathological characteristics.

Clinical outcomes of OBC in different 
treatment groups
Since local treatment options for OBC are a subject of 

intense interest, we further evaluated the relationship between 

the type of surgery and survival in OBC. We classified the 

OBC patients into four groups based on different treatment 

strategies as follows: 153 (38.8%) patients were treated with 

mastectomy plus ALND, with or without RT; 151 (38.3%) 

patients were treated with BCS plus both ALND and RT; 

54 (13.7%) patients received ALND only; and 36 patients 

(9.1%) underwent SLND only. The clinicopathological char-

acteristics of these four treatment groups are summarized in 

Table S4.

Kaplan–Meier survival curves were used to evaluate the 

clinical outcomes in these four treatment groups (Figure 2). 

Significant differences were observed in BCSS (P=0.023) and 

OS (P<0.001) between the treatment groups. Since survival 

was also affected by ER status, PR status, and the number 

of positive LNs (Table S5), we performed a multivariable 

analysis to adjust for these variables (Table 2). After the 

adjustment, the SLND-only group significantly demonstrated 

Table 2 Multivariable analysis of BCss and Os in OBC patients

Variables BCSS OS

n HR (95% CI) P-value n HR (95% CI) P-value

ER status
Positive 15 Reference – 21 Reference –
negative 21 1.45 (0.61–3.47) 0.403 30 1.48 (0.72–3.05) 0.292
Unknowna 5 2.83 (0.32–31.28) 0.524 6 3.19 (0.36–28.31) 0.297
PR status
Positive 10 Reference – 14 Reference –
negative 26 1.62 (0.63–4.16) 0.317 36 1.53 (0.69–3.38) 0.296
Unknowna 5 0.74 (0.29–6.27) 0.795 7 0.63 (0.08–5.00) 0.660
Treatment strategy
Mastectomy group 17 Reference – 24 Reference –
BCs group 12 0.81 (0.38–1.72) 0.588 14 0.64 (0.33–1.25) 0.331
alnD-only group 4 1.17 (0.38–3.61) 0.785 7 1.33 (0.55–3.17) 0.527
slnD-only group 8 10.12 (3.09–33.18) <0.001 12 7.95 (3.13–20.17) <0.001
No. of positive LNs
1–3 11 Reference – 18 Reference –
4–9 9 4.73 (1.55–14.41) 0.006 15 4.30 (1.85–10.00) 0.001
≥10 19 11.91 (4.30–32.97) <0.001 21 7.19 (3.21–16.12) <0.001
Unknown 2 6.49 (1.37–30.69) 0.018 3 6.97 (1.96–24.81) 0.003

Note: aincluding borderline and unknown.
Abbreviations: ALND, axillary LN dissection; BCS, breast-conserving surgery; BCSS, breast cancer-specific survival; ER, estrogen receptor; LNs, lymph nodes; n, the 
number of deaths; OBC, occult breast cancer; Os, overall survival; PR, progesterone receptor; slnD, sentinel ln dissection.

the worst BCSS (P<0.001) and OS (P<0.001). No differences 

were detected in the survival rates among the mastectomy 

group, the BCS group and the ALND-only group in either 

BCSS or OS (Table S6).

Discussion
In this retrospective study, we investigated the clinicopatho-

logical characteristics and treatment outcomes of OBC based 

on a large population from the SEER database. Compared 

with non-OBC patients, OBC patients presented with distinct 

baseline characteristics and different BCSS and OS rates. 

After adjustment for baseline characteristics, OBC patients 

demonstrated a significant survival advantage over non-OBC 

patients. Further analyses that evaluated the treatment strate-

gies of the OBC patients revealed that the mastectomy group, 

the BCS group, and the ALND-only group had comparable 

outcomes.

Our analysis took advantage of the SEER database to 

investigate the clinicopathological characteristics of the OBC 

cohort based on a large population size. Compared with 

non-OBC, this special type of breast cancer was associated 

with older age, a more advanced stage, a higher proportion 

of negative hormone receptor expression, a higher propor-

tion of HER2-positive status, a greater likelihood of having 

≥10 positive LNs, and a lower likelihood of surgical treat-

ment; some of these associations were concordant with the 
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Table 3 Clinicopathological characteristics of patients with OBC and non-OBC

Variables OBC (N=479), (%) non-OBC (N=115,739), (%) P-valuea

Year of diagnosis 0.787
2004–2009 258 (53.86) 61,624 (53.24)
2010–2014 221 (46.14) 54,115 (46.76)
Age at diagnosis (years) <0.001
18–49 113 (23.59) 37,141 (32.09)
≥50 366 (76.41) 78,598 (67.91)
Race 0.400
White 388 (81.00) 90,859 (78.51)
Black 56 (11.69) 14,110 (12.19)
Othersb 34 (7.10) 10,152 (8.77)
Unknown 1 (0.21) 61,8 (0.53)
Marital status 0.260
Married 276 (57.62) 66,767 (57.69)
not marriedc 191 (39.87) 44,443 (38.40)
Unknown 12 (2.51) 4,529 (3.91)
Laterality 0.001
left 246 (51.36) 58,563 (50.60)
Right 232 (48.43) 57,161 (49.39)
Only one side, nOs 1 (0.21) 15 (0.01)
Grade <0.001
1 and 2 29 (6.06) 63,146 (54.56)
3 and UD 113 (23.59) 48,818 (42.18)
Unknown 337 (70.35) 3,775 (3.26)
AJCC stage 0.002
ii 288 (60.13) 77,385 (66.86)
iii 191 (39.87) 38,354 (33.14)
AJCC N stage <0.001
n1 288 (60.13) 84,314 (72.85)
n2 97 (20.25) 20,940 (18.09)
n3 94 (19.62) 10,485 (9.06)
ER status <0.001
Positive 265 (55.32) 90,126 (77.87)
negative 175 (36.54) 22,415 (19.37)
Othersd 39 (8.14) 3,198 (2.76)
PR status <0.001
Positive 179 (37.37) 77,211 (66.71)
negative 250 (52.19) 34,421 (29.74)
Othersd 50 (10.44) 4,107 (3.55)
HER2 status <0.001
Positive 58 (12.11) 9,113 (7.87)
negative 136 (28.39) 4,2601 (36.81)
Otherse 285 (59.50) 6,4025 (55.32)
Breast subtype <0.001
hoR+/her2+ 38 (7.93) 6,408 (5.54)

hoR+/her2– 92 (19.21) 36,839 (31.83)

hoR–/her2+ 18 (3.76) 2,691 (2.33)
Triple negative 44 (9.19) 5,708 (4.93)
Unknown 287 (59.91) 64,093 (55.37)
Breast surgery type <0.001
BCs 66 (13.78) 48,245 (41.68)
Mastectomy 179 (37.37) 66,487 (57.45)
no surgery 234 (48.85) 1,007 (0.87)
RT 0.294
Yes 269 (59.16) 62,225 (53.76)
no 210 (43.84) 53,514 (46.24)

(Continued)
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findings of previous studies.5,10,11,20 The higher proportion of 

negative ER and PR status in OBC than in non-OBC might 

be explained by the discordance in this status between the 

primary tumor and LN metastases.21,22 Due to the absence of 

clinically, radiologically, or pathologically identifiable breast 

tumors, the receptor status in OBC patients was detected 

from the metastatic LNs. Discordance was reported to result 

from the following three main factors: false-positive and 

false-negative results in the assessment of receptor expres-

sion, the heterogeneity of receptor expression in the same 

tumor, and evolutionary modifications in the biology of the 

cancer.23–25 These baseline characteristics reveal that we can-

not regard this rare disease in the same manner as palpable 

breast cancers.

Our study demonstrated that OBC patients showed 

higher survival rates than non-OBC patients. Furthermore, 

the 1:1 matching study confirmed this result. Collectively, 

these survival advantages suggest that OBC has a relatively 

benign biological behavior even though it initially presents 

as axillary LN metastasis, a concept that runs counter to 

our understanding of locally metastatic breast cancer.26,27 

Pentheroudakis et al5 reported that OBC grew more indolent 

than overt breast cancer, which is an observation that adds 

evidence to our conclusion.

Treatment strategies for OBC have varied over the years, 

and to date, no definite consensus has been reached. Mas-

tectomy with ALND, a regimen that was first described by 

Halsted,28 has traditionally been believed to provide the most 

effective local treatment for OBC patients. The advantage of 

mastectomy for OBC treatment is that it can confirm the diagno-

sis of OBC after a detailed pathological examination,29 despite 

that no primary tumor was found in 30%–60% of patients.1,30–32 

In recent years, published studies have demonstrated that mas-

tectomy did not improve survival outcomes compared with 

BCS in OBC patients and that BCS plus ALND with RT is an 

Variables OBC (N=479), (%) non-OBC (N=115,739), (%) P-valuea

No. of examined LNs 0.001
1–3 78 (16.28) 17,408 (15.04)
4–9 75 (15.66) 26,421 (22.83)
≥10 326 (68.06) 71,910 (62.13)
No. of positive LNs <0.001
1–3 292 (60.96) 82,638 (71.40)
4–9 94 (19.62) 22,557 (19.49)
≥10 76 (15.87) 9,686 (8.37)
Unknown 17 (3.55) 858 (0.74)

Notes: aP-value was assessed using Pearson’s chi-squared test or Fisher’s exact test. bIncluding American Indian/Alaskan native and Asian/Pacific Islander. cincluding divorced, 
separated, single (never married), and widowed. dincluding borderline and unknown. eheR2+ unknown includes borderline, unknown, and before 2010 breast cancer.
Abbreviations: aJCC, american Joint Committee on Cancer; BCs, breast-conserving surgery; eR, estrogen receptor; hoR, hormone receptor; lns, lymph nodes; nOs, 
not otherwise specified; OBC, occult breast cancer; PR, progesterone receptor; RT, radiotherapy; UD, undifferentiated.

Table 3 (Continued)

acceptable alternative.8,29,33–37 Consistent with these studies, we 

observed similar BCSS and OS outcomes in the BCS group 

and in the mastectomy group. He et al8 also observed similar 

locoregional recurrence-free survival (LRFS) and recurrence/

metastasis-free survival (RFS) outcomes between these two 

treatment groups in a retrospective study that assessed patients 

from 1998 to 2010. Our study provides additional evidence 

that BCS plus both ALND and RT instead of mastectomy with 

or without RT might be a favorable management strategy for 

OBC patients. However, in this study, the ALND-only group 

exhibited BCSS and OS rates similar to those of the BCS group 

and the mastectomy group, a result that was different from the 

majority of the published literature.7,20,34,35,38,39 Only one study, 

conducted in Korea, supported our finding, with the explana-

tion that the ALND-only group in their study population had 

a high prevalence of stage N3 disease.6 In our study, potential 

explanations for this observation are that the ALND-only 

group included a limited number of patients (n=54) and had a 

higher proportion of patients with 1–3 positive LNs (57.41%, 

P=0.003). In addition, defining ALND by different criteria may 

affect the survival outcomes. Other SEER database analyses 

categorized more than three examined LNs as having undergone 

ALND;7,40 this definition was inconsistent with our definition 

of ALND as the examination of more than five LNs. Therefore, 

further clinical studies are needed to evaluate this controversial 

conclusion and to confirm that ALND is an effective standalone 

treatment strategy for OBC patients. Moreover, our analysis 

found that the SLND-only group had the worst survival rate, 

which suggests that the extent of LN examination and the type 

of locoregional therapy are important for OBC patients.7,20,41

The advantage of this study is that it is based on a database 

that to the best of our knowledge includes the largest patient 

population in the world. Inevitably, the current study still has 

several limitations. First, this study was a retrospective cohort 

study and might have some potential selection biases and 
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Figure 1 Kaplan–Meier survival curves according to the two groups of 1:1 matched patients.
Notes: (A) BCss. (B) OS. Stratified log-rank tests were compared between OBC and non-OBC patients.
Abbreviations: BCSS, breast cancer-specific survival; OBC, occult breast cancer; OS, overall survival.
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Figure 2 Kaplan–Meier survival curves according to the four groups based on different treatment strategies in OBC patients.
Notes: (A) BCss. (B) Os. log-rank tests were compared between groups.
Abbreviations: ALND, axillary lymph node dissection; BCS, breast-conserving surgery; BCSS, breast cancer-specific survival; OBC, occult breast cancer; OS, overall 
survival; slnD, sentinel lymph node dissection.
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weaknesses. Second, the incidence of locoregional recurrence 

is not captured in the SEER data; this omission limits our 

survival analysis of OBC patients. Third, records of adjuvant 

systemic therapy such as endocrine therapy, targeted therapy, 

and chemotherapy are not included in the SEER database. 

It is widely accepted that systemic therapy is commonly 

used in patients with node-positive breast cancer.5,42 These 

missing data, therefore, may weaken our conclusion. Large, 

population-based, multi-institutional analyses should be 

conducted to further validate these findings.

Conclusion
Our study reveals that OBC has unique clinicopathological 

characteristics compared with non-OBC. Although OBC 

patients showed a prognosis similar to that of the overall non-

OBC population, their survival was significantly increased 

after adjustment for confounders. We did not observe a 

difference in outcomes among the mastectomy group, the 

BCS group, and the ALND-only group. However, there is 

insufficient evidence to support ALND alone as an effective 

treatment strategy. A thorough biological and clinical under-

standing of OBC might improve the clinical management of 

and the outcomes of this rare type of breast cancer.
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