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Abstract

BACKGROUND—Single-institution data suggest that treatment with radiation and axillary 

lymph node dissection (ALND) may be an appropriate alternative to mastectomy for T0N+ breast 

cancer. Population-based multi-institutional data supporting this approach are lacking.

METHODS—The cause-specific survival (CSS) and overall survival (OS) of women with T0N

+M0 ductal, lobular, or mixed breast cancer in the Surveillance, Epidemiology, and End Results 

database from 1983 to 2006 were analyzed. Groups were defined as: 1) no ALND, mastectomy, or 

RT (observation); 2) ALND only; 3) mastectomy plus ALND with or without postmastectomy 

radiation (Mast); and 4) breast-conserving therapy (BCT) with ALND and radiation (BCT).

RESULTS—In total, 750 of 770,030 patients with breast cancer had T0N+ M0 disease 

(incidence, 0.10%), and 596 of those patients underwent ALND (79.5%). Patients who underwent 

Mast or BCT (n = 470) had a 10-year OS rate of 64.9% compared with 58.5% for patients who 

underwent ALND only (n = 126; P = .02) and 47.5% for patients who underwent observation only 

(n = 94; P = .04). The 10-year CSS rate was 75.7% for patients who underwent BCT versus 73.9% 

for patients who underwent Mast (P = .55). In multivariate analysis of CSS for patients who 

underwent Mast or BCT, the following factors were correlated with an unfavorable outcome: 

positive estrogen receptor status (hazard ratio [HR], 0.48; 95% confidence interval [CI], 0.24–

0.96; P = .04), ≥10 positive lymph nodes (HR, 5.7; 95%CI, 2.4–13.4; P ≤ .01), and <10 resected 

lymph nodes (HR, 42.9; 95%CI, 1.2–7.1; P = .02). Mast did not improve CSS compared with BCT 

(HR, 1.09; 95%CI, 0.57–2.1; P = .79).

CONCLUSIONS—Definitive locoregional treatment with either Mast or BCT improved the 

outcome of patients with T0N+breast cancer, and no difference in survival was observed between 

the treatments.
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Patients with axillary lymph node metastasis from an occult primary breast cancer are a rare 

subset of patients. Prospective randomized trials have not been performed because of the 

scarcity of these patients; thus, locoregional treatment guidelines for this group are 

uncertain. Current National Comprehensive Cancer Network (NCCN) guidelines 

recommend magnetic resonance imaging (MRI) for these patients to identify neoplasms that 

are not identified on clinical examination or mammography. For patients who have normal 

MRI studies, the recommendation is to undergo either mastectomy with axillary lymph node 

dissection (ALND) with or without postmastectomy radiation or ALND with whole-breast 

irradiation with or without lymph node irradiation.1

The NCCN guidelines allowing for breast conservation were justified in part by small series 

from single institutions indicating that ALND and radiation therapy (RT) to the breast may 

be a viable alternative to mastectomy in this scenario. 2–4 Despite this evidence, large, 

population-based, multi-institutional analyses have not been conducted to validate earlier 

findings. The objective of the current study was to use a population-based database to 

determine the demographics and tumor characteristics, patterns of care, and treatment 

outcomes of patients with occult breast primary who had axillary metastasis.

MATERIALS AND METHODS

Data Source

The Surveillance, Epidemiology, and End Results (SEER) Program of the National Cancer 

Institute assembles information on cancer incidence and survival in the United States. The 

SEER Program registries routinely collect data on patient demographics, primary tumor site, 

tumor morphology and stage at diagnosis, first course of treatment, and follow-up for vital 

status. The registries that participate in the SEER Program capture approximately 97% of 

incident cases.5 The public-use data contain information on type of surgery performed and 

whether or not a patient received RT. However, the data do not contain information on 

comorbid conditions, imaging performed during staging evaluation, lymphovascular space 

invasion, surgical margins, RT details (such as dose and fields), systemic treatment (such as 

chemotherapy or hormone therapy), or locoregional control. The population residing within 

the areas served by the SEER cancer registries is comparable to the general US population 

with regard to measures of poverty and education but tends to be more urban and has a 

higher proportion of foreign-born individuals than the general US population.6 The 

catchments for the 17 SEER registries that were used in the current analysis comprise 

approximately 26% of the US population.7 Because this dataset is in the public domain, it 

was deemed exempt from institutional review board approval.
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Description of Study Cohort and Treatment

In total, 1134 women with T0, axillary lymph node-positive, ductal, lobular, or mixed 

histology breast cancer among 770,030 patients who were diagnosed with breast cancer 

between January 1,1983 and December 31, 2006 were identified in the SEER database using 

SEER*Stat software (version 6.5.2; SEER Program, National Cancer Institute, Bethesda, 

Md).8 Patients who had distant metastatic disease (n = 364) or another primary tumor 6 

months before or after diagnosis (n = 20) were excluded. Patient characteristics were 

identified, including age, race, year of diagnosis, tumor grade, number of lymph nodes 

resected and positive, and estrogen receptor (ER) and progesterone receptor (PR) status.

Treatment Course

Patients who underwent external-beam RT, mastectomy, and/or ALND were identified 

based on the SEER variables. Mastectomy was defined as modified radical, total, or 

extended radical mastectomy but not partial mastectomy. Patients who underwent modified 

radical mastectomy, extended mastectomy, partial mastectomy with ALND, regional lymph 

node surgery, or resection of ≥4 regional lymph nodes were categorized as having 

undergone ALND. For univariate and multivariate analyses, treatment groups were defined 

as 1) no ALND, RT, or mastectomy (the observation group); 2) ALND only; 3) mastectomy 

with ALND with or without postmastectomy RT (the mastectomy group); and 4) breast-

conserving therapy with ALND and RT (the BCT group). Variables that indicated cancer 

stage were based on the American Joint Commission on Cancer (AJCC) Cancer Staging 

Manual, sixth edition.9

Outcomes

Survival was calculated from the date of diagnosis to the occurrence of the considered event 

through December 31, 2006. Cause-specific survival (CSS) was the primary endpoint and 

was defined as the time between diagnosis and death from breast cancer. Overall survival 

(OS) was defined as the time between diagnosis and death from any cause. Patients who 

died within 6 months of diagnosis were censored to reduce selection bias, because poor 

performance status and significant comorbidies may preclude these patients from receiving 

adequate therapy.10

Statistical Analysis

Data analysis was performed using Stata/SE 10.0 statistical software (StataCorp LP, College 

Station, Tex). The Pearson chi-square test was used to assess measures of univariate 

association in frequency tables. Unadjusted associations between treatment groups and 

outcomes were compared using survival analysis and the Kaplan-Meier log-rank test. A P 

value ≤.05 was considered statistically significant. Statistical tests were based on a 2-sided 

significance level.

A Cox proportional hazards model was used for both univariate and multivariate analyses to 

assess the effect of patient characteristics and other prognostic factors of significance on the 

endpoints. The endpoints for these analyses were OS and CSS. All variables were assessed 

on a univariate basis, and factors with a significance of ≤.25 were assessed for multivariate 
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analysis using backward elimination. The Wald test and the likelihood-ratio test were used 

to assess the role of covariates in the model. The estimated hazard is reported.

Kaplan-Meier survival estimates were calculated for variables with missing values. These 

factors included ER status, PR status, tumor grade, the number of lymph nodes resected, and 

the number of positive lymph nodes resected. OS and breast CSS for patients who had 

missing values were similar to those for patients who had these values coded. Therefore, 

patients who had missing values were excluded from the Cox regression analysis. An 

additional check for missing values was carried out by comparing models and excluding 

patients who had missing values against models in which the missing values were included 

as an additional category. We observed that the 2 models were almost identical.

RESULTS

Patient Demographics and Treatments

In total, 750 of 770,030 patients with breast cancer (incidence, 0.10%) were included in the 

final analysis. Patient demographics and tumor characteristics are included in Table 1. The 

median age was 59 years. Of 750 patients, 276 patients underwent mastectomy (36.8%), 336 

patients received RT (44.8%), and 220 patients received neither of these treatments (29.3%). 

In total, 596 patients underwent ALND (79.5%). In this group, 126 patients underwent 

ALND only (21.1%), 188 patients underwent mastectomy (31.5%), 202 patients received 

RT (33.9%), and 80 patients both underwent mastectomy and received RT (13.4%). Patient 

characteristics between the 4 treatment groups are presented in Table 2. Of 750 patients, 94 

patients underwent observation, 6 patients underwent mastectomy only, 52 patients received 

RT only, 2 patients underwent mastectomy and received RT, 126 patients underwent ALND 

only, 268 patients underwent mastectomy, and 202 patients underwent BCT.

Patterns of Care

Treatment patterns changed significantly over the years of this study. Among the patients 

who underwent ALND, the use of BCT increased over time. Only 29.8% received BCT 

before 1998 compared with 36.2% during or after 1998 (P = .11). Among the 750 patients, 

50.2% underwent mastectomy before 1998 compared with 42% during and after 1998 (P = .

05).

Predictors of Failure

In total, 201 of 750 patients (27%) died from all causes, and 128 patients (17%) died of 

breast cancer during a median follow-up of 4 years (range, 0.08–21.8 years). Patients who 

received less that optimal locoregional therapy according to NCCN guidelines had worse 

outcomes. Specifically, the patients who underwent BCT or mastectomy (n = 470) had a 10-

year OS rate of 64.9% compared with 58.5% for patients who underwent ALND only (n = 

126; log-rank P = .02) and 47.5% for patients who underwent observation (n = 94; P = .04) 

(Fig. 1). The 10-year CSS rate for patients who underwent BCT or mastectomy was 74.6% 

compared with 71.2% for patients who underwent ALND only (P = .09) and 71.9% for 

patients who underwent observation (P = .69).
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For patients who underwent ALND and received additional local treatments, no differences 

in CSS or OS rates were observed between patients who underwent mastectomy and patients 

who underwent BCT. The 10-year CSS rate was 73.9% for patients who underwent 

mastectomy versus 75.7% for patients who underwent BCT (P = .55) (Fig. 2). The 10-year 

OS rate was 63.5% for patients who underwent mastectomy and 67.1% for patients who 

underwent BCT (P = .34) (Fig. 3).

Lymph Node Involvement and Hormone Status

Information on patients’ lymph node status coded from 1983 to 2003 grouped axillary, 

infraclavicular, and/or internal mammary lymph nodes into the same category, thus making 

it impossible to extrapolate their lymph node status into the current TNM staging system. 

Patients who were treated between 2004 and 2006 had their lymph node status coded 

properly based on the current AJCC staging system.9 By using the 185 patients in the latter 

group, there was no difference in CSS or OS between patients with N2–N3 disease who 

underwent mastectomy and patients who underwent BCT, although the dataset had follow-

up only through the end of 2006.

In the cohort of 470 patients who underwent ALND and received additional local therapy, 

lymph node status and hormone receptor status were associated with outcomes. Patients who 

had <10 positive lymph nodes had a 10-year CSS rate of 82.4% compared with 63.3% for 

patients who had ≥10 positive lymph nodes (P = .0008). Patients who had <10 positive 

lymph nodes had a 10-year OS rate of 72.2% compared with 52.1% for patients who had 

>10 positive lymph nodes (P = .003). Patients who had ≥10 lymph nodes resected had a 10-

year CSS rate of 81.1% compared with 73.7% for patients who had <10 lymph nodes 

resected (P = .02). Patients who had ≥10 lymph nodes resected had a 10-year OS rate of 

70.9% compared with 61.9% for patients who had <10 lymph nodes resected (P = .02) 

There was no statistically significant difference in CSS or OS between patients who had ER-

positive disease and patients who had ER-negative disease.

Multivariate Analysis

A multivariate Cox regression analysis was performed for patients who underwent 

mastectomy or BCT. The following factors were correlated with an unfavorable CSS: ER-

negative disease (hazard ratio [HR], 2.08; 95% confidence interval [CI], 1.04–4.2; P = .04), 

≥10 positive lymph nodes (HR, 5.7; 95%CI, 2.4–13.4; P ≤ .01), and <10 lymph nodes 

resected (HR, 2.9; 95%CI, 1.2–7.1; P = .02). Undergoing mastectomy did not improve CSS 

in this group (HR, 1.09; 95%CI, 0.57–2.1; P = .79) (Table 3). Factors that were correlated 

with an unfavorable OS were age at diagnosis (continuous HR, 1.06; 95%CI, 1.04–1.08; P 

≤ .001) and ≥10 positive lymph nodes (HR, 2.04; 95%CI, 1.2–3.4; P = .005). Undergoing 

mastectomy did not improve OS in this group (HR, 0.92; 95%CI, 0.57–1.5; P = .72).

DISCUSSION

To our knowledge, this report represents the largest published series to date reporting the 

outcome of patients with breast cancer who had occult primary tumors and presented with 

axillary lymph node metastasis. The data from this study further support the NCCN 
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treatment guideline recommendations for locoregional treatment. Specifically, these data 

indicate that definitive locoregional treatment with either mastectomy or RT improves OS in 

patients with occult breast cancer and axillary metastasis who undergo ALND. In addition, 

our analysis indicates that BCT approaches with RT are safe and justifiable. In this study, 

the OS and CSS of patients who underwent BCT were comparable to the OS and CSS of 

patients who underwent mastectomy in both univariate and multivariate analyses. Because 

of the rarity of this clinical presentation, it is unlikely that prospective comparisons of BCT 

and mastectomy will ever be performed.

Few published data have been available to indicate practice patterns for patients with occult 

breast primaries. We observed that, in recent years, more patients received RT without 

mastectomy. This result most likely represents the extrapolation of prospective, randomized 

controlled trials indicating that BCT produces outcomes comparable to those produced by 

mastectomy in patients who have stage I and II breast cancer and the single-institution 

reports indicating success with this approach.11–17

Although the current results are compelling, there are significant obstacles to answering 

these questions using the SEER dataset alone. One bias that exists between the patients who 

undergo mastectomy compared with those who receive RT is that, after mastectomy, 

approximately 33% of patients with occult malignancies will have primary tumors 

discovered pathologically.12 Earlier series reported higher statistics, but it is unclear how 

accurate those numbers were given the poorer quality imaging at the time. These patients no 

longer would be staged as T0. In contrast, these malignancies would remain in the T0 

category among patients who receive RT. With this knowledge, it seems reasonable to 

conclude that a higher percentage of patients in the RT group have microscopic disease in 

the breast. Although microscopic tumor may exist, it is unclear how outcomes in this group 

may differ from the outcomes of patients without microscopic tumor or how these small 

tumors behave compared with their larger counterparts. The second bias is the use of OS as 

an outcome. Patients with poorer performance status or significant comorbidities may be 

less likely to undergo aggressive therapy like surgery or RT, thus biasing any interpretation 

of treatment outcomes using this endpoint. In addition, patient and provider biases are 

present in choosing who should receive locoregional treatment. Finally, as indicated 

previously above, the endpoint of locoregional recurrence is not captured in SEER, and, as 

such, we are limited to the evaluation of CSS and OS. In our analysis, patients in the 

mastectomy group and the BCT group had more lymph nodes resected than patients in the 

ALND group, which may explain their improved CSS and OS, although patients in this 

latter group had fewer positive lymph nodes.

Various authors have reported single-institution results in this clinical subset with 5-year OS 

rates that range from 76% to 100% (Table 4).2–4,12,18–22 Two of those studies produced an 

improved recurrence-free survival among patients who received RT to the breast compared 

with patients who underwent observation only.2–4 Although the number of patients in these 

studies was very small, none demonstrated a benefit from mastectomy compared with BCT 

plus RT. The proportion of patients who underwent observation only in those studies ranged 

from 0% to 38%. In our current SEER analysis, 12.5% of patients underwent observation 

only, which is a reasonable proportion in light of the earlier series.
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The vast majority of patients in this series were treated during an era that predated the 

routine use of breast MRI. MRI reportedly can detect tumor within the breast in 62% to 70% 

of patients with axillary metastasis and normal mammograms.23,24 The percentage of 

patients without malignancy identified on MRI but with microscopic disease in a surgical 

specimen also is unclear. One study demonstrated that, among those with a negative MRI, 2 

of 8 patients (25%) had tumor identified in a pathology specimen from mastectomy.24

In conclusion, these results from the SEER dataset provide evidence that occult breast 

cancer with axillary lymph node metastasis is a rare clinical presentation that warrants 

definitive locoregional therapy. BCT with RT and ALND appears to provide equal OS and 

CSS compared with mastectomy.
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Figure 1. 
This Kaplan-Meier curve illustrates overall survival for patients who underwent breast-

conserving therapy (BCT) or mastectomy (Mast) (green line); axillary lymph node 

dissection (ALND) (red line); and no ALND, Mast, or radiation therapy (RT) (blue line).
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Figure 2. 
This Kaplan-Meier curve illustrates cause-specific survival for patients who underwent 

breast-conserving therapy (BCT) (red line) and patients who underwent mastectomy (Mast) 

(blue line).
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Figure 3. 
This Kaplan-Meier curve illustrates overall survival for patients who underwent breast-

conserving therapy (BCT) (red line) and patients who underwent mastectomy (Mast) (blue 

line).

Walker et al. Page 11

Cancer. Author manuscript; available in PMC 2015 February 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Walker et al. Page 12

Table 1

Patient Demographics and Tumor Characteristics

Characteristic No. of Patients %

Age, y

  <40 42 5.6

  40–49 139 18.5

  50–59 200 26.7

  60–69 194 25.9

  ≥70 175 23.3

  Mean 59

  Median 59

Race

  White 616 82.1

  Black 72 9.6

  Asian or Pacific Islander 47 6.3

  American Indian/Alaska Native 11 1.5

  Unknown/other 4 0.5

Grade

  1 6 0.8

  2 46 6.1

  3 246 32.8

  Unknown 452 60.3

Hormone status

  ER-positive 286 38.1

  ER-negative 242 32.3

  ER unknown 222 29.6

  PR-positive 211 28.1

  PR-negative 296 39.5

  PR unknown 243 32.4

No. of resected lymph nodes

  1–3 140 18.7

  4–9 88 11.7

  ≥10 338 45.1

  Unknown 184 24.5

No. of positive lymph nodes

  1–3 367 48.9

  4–9 112 14.9

  ≥10 91 12.1

  Unknown 180 24

Year of diagnosis

  1983–1997 266 35.5

  1998–2006 484 64.5
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Characteristic No. of Patients %

Laterality

  Left 387 51.6

  Right 327 43.6

  Unknown 36 4.8

ER indicates estrogen receptor; PR, progesterone receptor
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Table 3

Results From Univariate/Multivariate Analyses of Patients Who Underwent Breast-Conserving Therapy or 

Mastectomy With Cause-Specific Survival as the Endpoint

Multivariate

Variable Univariate
P

P RR 95%CI

Full model

  Final model

    ER positive (yes vs. no) .01 .04 0.48 0.24–0.96

    <LN resected (yes vs no) .09 .02 2.93 1.2–7.1

    ≥LN positive (yes vs no) .003 <.01 5.72 2.4–13-3

    Mastectomy (yes vs no) .55 .79 1.09 0.57–2.1

    Age (continuous) .02 .057 1.03 1.0–1.06

PR positive (yes vs no) .64

Tumor grade (3 vs 1–2) .97

Diagnosis y (continuous) .76

Diagnosis y (≥1998 vs <1998) .78

Age (≥50 y vs <50 y) .12

RR indicates relative risk; CI, confidence interval; ER, estrogen receptor; LN, lymph node; PR, progesterone receptor.
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