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ABSTRACT

Background. Some suggest that lymph node (LN) evalu-

ation not be performed routinely in women aged C70 years

with clinically (c) LN-negative (-), hormone receptor

(HR)-positive (?) breast cancer. We sought to determine

the association of omission of LN evaluation on survival.

Methods. Patients who met the above criteria and were

diagnosed from 2004 to 2012 were identified in the NCDB

and SEER databases. Overall survival (OS) and breast

cancer-specific survival (BCSS) were determined.

Results. Using the NCDB, we identified 157,584 cLN-

HR? patients aged C70 years in whom survival and LN

evaluation data were available. A total of 126,638 patients

(80.2%) had regional LN surgery. With a median follow-up

of 41.6 months, there was a significant difference in OS

between those who had LN evaluation and those who did

not (median OS: 100.5 vs. 70.9 months, respectively,

p\ 0.001). After adjusting for patient age, race, insurance,

income, comorbidities, tumor characteristics and treatment,

patients who had undergone LN evaluation still had a lower

hazard rate for death than those who had not (hazard

ratio = 0.633; 95% confidence interval [CI] 0.613–0.654,

p\ 0.001). We then did a parallel analysis using SEER

data that showed LN evaluation was associated with a

lower hazard rate for both BCSS (hazard ratio = 0.452;

95% CI 0.427–0.479, p\ 0.001) and non-BCSS (hazard

ratio = 0.465; 95% CI 0.447–0.482, p\ 0.001).

Conclusions. Roughly 20% of patients older than aged

70 years with cLN-, HR? breast cancer did not have LN

evaluation. Those who did had better OS controlling for

sociodemographic, pathologic, and treatment variables;

however, this may be due to patient selection.

In 2016, as part of the ‘‘Choosing Wisely’’ Campaign,

the Society of Surgical Oncology recommended that sur-

geons ‘‘don’t routinely use sentinel node biopsy in

clinically node-negative women C70 years of age with

HR? invasive breast cancer.’’1 Although it is generally

accepted that lymph node (LN) evaluation is not associated

with an improvement in survival, it is well-known that LN

status is a key prognostic marker and may influence adju-

vant therapy decisions.2 Elderly patients, and particularly

those with clinically LN-negative (-), hormone receptor

(HR)-positive (?) breast cancer, are more likely to have

indolent disease. While some may argue that LN evalua-

tion in such patients is unlikely to change adjuvant

management, we have previously demonstrated that LN

evaluation, and LN status, is significantly correlated with

the use of adjuvant systemic and radiation therapy (pre-

sented at Southwestern Surgical Congress, Maui, Hawaii,

April 2–5, 2017; publication in review at American Journal

of Surgery). The association of LN evaluation with survival

remains to be elucidated. We sought to determine in this

study of the National Cancer Data Base (NCDB) and the

Surveillance, Epidemiology and End Results (SEER)
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database whether omission of LN evaluation is associated

with overall survival.

METHODS

Patients who were aged C70 years when they were

diagnosed with cLN- HR? breast cancer from the years

2004 to 2012 were identified in the National Cancer Data-

base (NCDB). The NCDB is a national resource which is

jointly sponsored by the American College of Surgeons and

the American Cancer Society. Sourced by hospital registry

data collected from more than 1500 Commission on Cancer

accredited facilities, the NCDB captures data on *70% of

cancer patients in the United States. We limited our analysis

to patients whose tumor size was recorded and was less than

20 cm and to thosewho had follow-up of at least 0.5 months.

Overall survival differences between patients who had

regional LN evaluation compared with those who did not

were assessed using the technique of Kaplan and Meier,

with log-rank tests. Bivariate analyses were performed to

determine clinicopathologic covariates, which varied sig-

nificantly between the two groups. Cox proportional

regression analysis was performed to determine differences

in overall survival between the group having LN evaluation

and those who did not, controlling for the covariates found

to be significant on bivariate analysis. In addition, given

that the rate of LN evaluation changed over time as did

overall survival given the length of follow-up available at

different time points, we assessed the impact of LN eval-

uation on overall survival in a stratified analysis of patients

with greater or less than 36 months of follow-up. Statistical

analyses from NCDB were performed using IBM SPSS

Statistics, version 22.

To evaluate the effect of lymph node evaluation on

breast cancer-specific survival, we also performed a similar

analysis using data from the Surveillance, Epidemiology,

and End Results (SEER) Program.3 Statistical analyses

from SEER were performed using both SPSS and R

Statistics. Given that this analysis used publically available

deidentified data, this work was deemed exempt from the

Yale University Human Investigations Committee.

RESULTS

There were 157,942 cLN-HR? patients agedC70 years

whowere identified in theNCDB from2004 to 2012 andwho

met our criteria. Whether lymph node evaluation was per-

formed or not was unknown in 358 patients; the remaining

157,584 patients formed the cohort of interest. Median

patient age was 77 (range 70–90) years, and the median

tumor size was 14 (range 1–195) mm. A total of 126,638

patients (80.2%) had regional LN surgery. Of the 125,826 in

whom LN status was known, 18,967 (15.0%) were found to

be LN?; the median number of positive LNs was 1 (range;

1–57). Socioeconomic, pathologic, and demographic vari-

ables that correlated with LN evaluation are shown in

Table 1. Overall, 69.2% of patients received endocrine

therapy; however, the proportion of patients receiving

endocrine therapy varied based on LN evaluation (Table 1).

With a median follow-up of 41.6 months, there was a

significant difference in OS between those who had LN

evaluation and those who did not (median survival 100.5

vs. 70.9 months, respectively; p\ 0.001). A multivariate

Coxs proportional hazards model for overall survival,

controlling for patient age, tumor size, race, gender, eth-

nicity, community size, region, insurance status, patient

comorbidities (Charlson–Deyo Score), income, tumor

grade, type of surgery, receipt of radiation therapy,

chemotherapy, and endocrine therapy, is shown in Table 2.

While receipt of radiation therapy and endocrine therapy

were both independently associated with a lower hazard for

death, LN evaluation also was independently associated

with a lower hazard for death (hazard ratio = 0.633; 95%

confidence interval [CI] 0613–0.654, p\ 0.001; Fig. 1). In

a separate analysis, in which we excluded patients who did

not have surgery for their primary breast cancer, we found

that the association of LN evaluation with a lower hazard

of death independent of all of the factors noted above

(including receipt of radiation therapy and hormonal ther-

apy) was maintained (hazard ratio = 0.639; 95% CI

0.618–0.660, p\ 0.001).

Over time, the proportion of patients who did not have

LN evaluation decreased. In 2004, 29.2% of cLN- HR?

patients aged C70 years had no LN evaluation, whereas in

2012, 18.7% had no LN evaluation (p\ 0.001). Because

patients diagnosed in later years had a shorter possible

follow-up time, we hypothesized that there may be a time-

dependence to the effect of LN evaluation on overall sur-

vival. To evaluate this hypothesis, we separately analyzed

patients who had follow-up or death within 36 months and

those who had at least 36 months of follow-up. In both

circumstances, LN evaluation was associated with longer

overall survival (mean survival 31.6 vs. 24.2 months,

p\ 0.001, and 108.1 vs. 90.7 months, p\ 0.001, respec-

tively). We further evaluated patients diagnosed in 2004

and those diagnosed in 2012 and found in each of those

2 years that LN evaluation was associated with longer

survival (mean survival 100.6 vs. 73.7 months, p\ 0.001

and 34.7 vs. 31.0 months, p\ 0.001).

Analysis Using SEER Database

Because the NCDB database only includes overall sur-

vival, we conducted a parallel analysis using the SEER

database to assess the relationship of lymph node
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TABLE 1 Factors correlated with LN evaluation (NCDB data)

No LN evaluation LN evaluation p value

Mean patient age (yr; 95% CI) 82.2 (82.1–82.2) 77.0 (77.0–77.0) \0.001

Mean tumor size (mm; 95% CI) 18.0 (17.8–18.2) 16.6 (16.6–16.7) \0.001

Race

White 27,766 (89.7%) 114,744 (90.6%) \0.001

Black 2328 (7.5%) 8053 (6.4%)

Other 852 (2.8%) 3841 (3.0%)

Male gender 364 (1.2%) 1789 (1.4%) 0.001

Hispanic ethnicity 801 (2.8%) 3715 (3.1%) 0.002

Community description/size

Metro area:[1 million (M) 17,227 (57.8%) 64,347 (52.3%) \0.001

Metro area: 250,000–1 M 6576 (22.1%) 27,469 (22.3%)

Metro area:\250,000 2545 (8.5%) 13,020 (10.6%)

Urban area: 20,000? 1587 (5.3%) 7103 (5.8%)

Urban area: 2500–19,999 1534 (5.1%) 9053 (7.4%)

Rural area:\2500 330 (1.1%) 2127 (1.7%)

Type of facility

Community Cancer Program 4215 (19.9%) 16,938 (80.1%) \0.001

Comprehensive Community Cancer Program 16,034 (18.6%) 70.249 (81.4%)

Academic/Research Program 8535 (22.0%) 30,336 (78.0%)

Integrated Network Cancer Program 2067 (18.7%) 9001 (81.3%)

Region

New England 3693 (11.9%) 7283 (5.8%) \0.001

Middle Atlantic 5502 (17.8%) 19,358 (15.3%)

South Atlantic 5936 (19.2%) 26,111 (20.6%)

East North Central 6214 (20.1%) 24,185 (19.1%)

East South Central 1450 (4.7%) 7352 (5.8%)

West North Central 1969 (6.4%) 10,622 (8.4%)

West South Central 1555 (5.0%) 8936 (7.1%)

Mountain 1108 (3.6%) 6129 (4.8%)

Pacific 3519 (11.4%) 16,662 (13.2%)

Insurance

Uninsured 120 (0.4%) 379 (0.3%) \0.001

Private 2891 (9.5%) 13,873 (11.1%)

Medicaid 344 (1.1%) 1226 (1.0%)

Medicare 27,100 (88.7%) 109,418 (87.3%)

Other govt. 81 (0.3%) 413 (0.3%)

Charlson–Deyo score

0 23,613 (76.3%) 99,068 (78.2%) \0.001

1 5370 (17.4%) 22,212 (17.5%)

2 1963 (6.3%) 5358 (4.2%)

Median income

\$38,000 4438 (14.5%) 18,458 (14.7%) \0.001

$38,000–$47,999 6508 (21.3%) 29,151 (23.2%)

$48,000–$62,999 8161 (26.8%) 35,055 (27.9%)

$63,000? 11,397 (37.4%) 42,851 (34.1%)

Tumor grade

Impact of Omitting LN Evaluation on Survival



evaluation to breast cancer specific survival. SEER cap-

tures patient data in a subset of geographical areas in the

United States and hence overlaps with the NCDB database;

however, SEER includes more detailed information

regarding cause of death.

There were 116,059 women aged 70 and older with

invasive, HR? breast cancer diagnosed from 2004 to 2012.

The population demographic was very similar to the

NCDB patients shown in Table 1. The mean age was 78

(77 for those with LN evaluation and 82 without). There

were 87% white, 7% blacks, and 6% other race, and

additionally 6% had Hispanic ethnicity. Similar to the

NCDB patients, 79.8% underwent lymph node evaluation

and the remainder did not. Also similar to the NCDB,

39.9% underwent radiation therapy (45.5% of those with

LN evaluation and 17.5% of those without). Unfortunately,

SEER does not provide information about use of

chemotherapy or endocrine therapy.

In contrast to the NCDB database, the SEER database

only uses clinical stage when pathological stage is not

available. As a result, we selected patients with clinically

negative nodes for the patients who did not undergo lymph

node evaluation, but for the patients who did undergo

lymph node biopsy, we cannot determine whether they

were clinically node-positive or -negative. Of those who

underwent LN evaluation, 26.4% had positive nodes,

which is somewhat higher than the NCDB patients.

In the entire group, 33% of the deaths were due to breast

cancer and 67% due to other causes. As shown in Fig. 2a,

the overall survival was similar to that seen in the NCDB

analysis and was much better for patients who underwent

lymph node evaluation. However as shown in Fig. 2b and

c, both the breast cancer and non-breast cancer survival

were better in the lymph node-evaluated patients. This

suggests that the effect is due to patient selection using

factors that cannot be adjusted for in the multivariate Cox

analysis and not due to a direct therapeutic effect of LN

evaluation on the breast cancer.

Table 3 shows a Cox regression model using LN eval-

uation, patient age, tumor size, race, ethnicity, tumor grade,

and receipt of radiation therapy. Even when adjusted for

these other variables, LN evaluation was associated with a

similar reduction in the hazard ratio for both breast cancer

and non-breast cancer deaths, suggesting again that this

was due to selection of good prognosis patients to undergo

LN evaluation. Interestingly, the results are similar to those

for radiation therapy, suggesting that the benefit associated

with radiation also is due to patient selection rather than a

direct benefit from radiation.

DISCUSSION

It has long been suggested that LN evaluation and

removal of clinically negative LNs does not influence

survival.2 However, it has also been well-accepted that LN

status is a key prognostic marker, and one which can affect

adjuvant therapy decisions. Hence, the SSO ‘‘Choosing

Wisely’’ guideline caused some controversy in that it

advocated eliminating the routine use of SLNB in elderly

patients with cLN- HR? breast cancer. We hypothesized

that patients who did not have LN evaluation would be less

likely to receive adjuvant therapy and therefore may have a

worse survival. Patients who did not have LN evaluation

were older, had more comorbidities, and were less likely to

receive surgery for their primary tumor or other adjuvant

therapy. Despite controlling for tumor size, grade, patient

age, comorbidities, and treatment factors, we found that

patients who did not have LN evaluation still had a worse

survival compared with those who had LN evaluation. The

parallel analysis with SEER data suggests, however, that

this may be related to selection bias and other factors that

were not adequately captured in the NCDB. In other words,

surgeons may have avoided LN evaluation based on their

clinical judgement of which patients had limited longevity,

independent of the factors captured in the database that

were controlled for in the analysis.

TABLE 1 continued

No LN evaluation LN evaluation p value

1 10,348 (36.5%) 41,725 (34.7%) \0.001

2 14,147 (49.9%) 61,849 (51.4%)

3 3854 (13.6%) 16,800 (14.0%)

Surgery

None 6575 (21.3%) 100 (0.1%) \0.001

Lumpectomy 19,346 (62.7%) 81,419 (64.3%)

Mastectomy 4920 (16.0%) 45,088 (35.6%)

Radiation therapy 6431 (21.3%) 65,579 (52.4%) \0.001

Chemotherapy 789 (2.7%) 10,930 (9.0%) \0.001

Endocrine therapy 16,096 (54.6%) 88,715 (72.8%) \0.001

A. B. Chagpar et al.



TABLE 2 Multivariate Cox proportional hazard model for overall survival (NCDB data)

HR (95% CI) p value

LN evaluation 0.633 (0.613–0.654) \0.001

Mean patient age 1.075 (1.073–1.078) \0.001

Mean tumor size 1.014 (1.013–1.015) \0.001

Race

White Referent 0.011

Black 0.985 (0.936–1.037)

Other 0.860 (0.778–0.950)

Female gender 0.745 (0.680–0.8150 \0.001

Hispanic ethnicity 0.777 (0.712–0.849) \0.001

Community description/size: \0.001

Metro area:[1 million (M) Referent

Metro area: 250,000–1 M 1.091 (1.057–1.127)

Metro area:\250,000 1.149 (1.101–1.199)

Urban area: 20,000? 1.064 (1.007–1.125)

Urban area: 2500–19,999 1.057 (1.000–1.116)

Rural area:\2500 1.020 (0.918–1.133)

Region

New England Referent \0.001

Middle Atlantic 1.010 (0.954–1.069)

South Atlantic 1.029 (0.975–1.087)

East North Central 1.096 (1.038–1.157)

East South Central 1.071 (0.998–1.150)

West North Central 1.139 (1.068–1.215)

West South Central 1.012 (0.943–1.085)

Mountain 0.998 (0.926–1.076)

Pacific 0.876 (0.826–0.929)

Insurance

Uninsured Referent 0.452

Private 1.112 (.869–1.424)

Medicaid 1.244 (0.945–1.637)

Medicare 1.119 (0.876–1.428)

Other govt. 1.077 (0.765–1.515)

Charlson–Deyo score

0 Referent \0.001

1 1.510 (1.465–1.556)

2 2.408 (2.303–2.518)

Median income

\$38,000 Referent \0.001

$38,000–$47,999 0.979 (0.941–1.020)

$48,000–$62,999 0.929 (0.892–0.968)

$63,000? 0.900 (0.863–0.939)

Tumor grade

1 Referent \0.001

2 1.108 (1.077–1.139)

3 1.366 (1.315–1.418)

Surgery

Impact of Omitting LN Evaluation on Survival



A limitation of this study is that neither the NCDB nor

SEER provided data regarding locoregional recurrence or

disease-free survival. Hence, we cannot comment on this.

While our study found that patients who had LN evaluation

had an improved overall survival compared with those who

did not, independent of sociodemographic, clinicopatho-

logic, and treatment variables, these data are contrary to the

NSABP B-04 trial, which found no survival impact of LN

removal in cLN negative patients.2 There almost certainly

are unaccounted variables in our analysis that affected

survival outcomes. Neither the NCDB nor SEER, for

example, contained data regarding compliance with treat-

ment or detailed specifics regarding therapies delivered. It

is possible that patients who had LN evaluation were more

likely to be compliant with and/or to seek out more

aggressive therapies than those who did not and may enjoy

better survival as a result. While our findings indicate a

positive association between LN evaluation and survival,

we cannot infer causation.

Data have been mixed regarding the survival impact of

avoiding LN evaluation in the elderly. For example, in a

retrospective Italian study, Limite et al. found no difference

in either overall or disease-free survival in their cohort of

patients older than age 65 years based on whether LN

evaluation was performed.4 Similarly, Martelli et al. found,

in their study of 671 patients older than age 70 years (172

of whom had an axillary LN dissection and 499 of whom

who did not) that there was no difference in breast cancer

mortality nor distant metastases between the two groups.5

In a study of the SEER registry, Aziz et al. found that those

who had an ALND had a better 5-year unadjusted cause-

specific survival than those who did not (92.1 vs. 90.6%,

hazard ratio = 0.85, p = 0.002). However, after adjusting

for differences in the probability of receiving an ALND in

a propensity analysis, the adjusted hazard rate decreased to

0.89 and significance diminished (p = 0.066).6 A study

from the University of Texas M.D. Anderson Cancer

Center also found that patients older than age 80 years who

did not have LN evaluation had worse overall (p\ 0.001)

and disease-free (p = 0.04) survival.7 In their study of 212

patients older than age 80 years, lymph node evaluation

was omitted in 39%, often due to the perception of sig-

nificant comorbidities or poor overall health. However,

they noted that 80% of their patients were ASA class 1 or

2. This raises the issue of whether patients who did not

have LN evaluation truly had a worse prognosis and

therefore avoided the additional procedure, or whether not

having LN evaluation resulted in a worse prognosis due to

undertreatment.

Some have noted that undertreatment, including the

omission of LN evaluation in the elderly, results in worse

outcomes, whereas others have found this not to be the

case.8–10 We note that the sample sizes of these earlier

studies vary broadly, and this influences the power of the

analysis, particularly the ability to perform adequate mul-

tivariate adjustments. In a more recent study of data from

the SEER registry evaluating the impact of adherence to

following established standards of care in terms of LN

evaluation and receipt of radiation therapy in patients older

than age 55 years with stage 1 breast cancer, Sun et al.

TABLE 2 continued

HR (95% CI) p value

None Referent \0.001

Lumpectomy 0.525 (0.500–0.552)

Mastectomy 0.509 (0.483–0.537)

Radiation therapy 0.675 (0.653–0.698) \0.001

Chemotherapy 1.006 (0.952–1.063) 0.836

Endocrine therapy 0.738 (0.718–0.757) \0.001

.00 20.00 40.00 60.00 80.00 100.00 120.00

0.0

0.2

0.4

0.6

0.8

1.0
LN

evaluation

No

Yes

Last Contact or Death, Months from Dx

C
u

m
u

la
ti

v
e 

S
u

rv
iv

a
l 

(%
)

FIG. 1 Cox proportional hazards model for LN evaluation (NCDB
data). Multivariable Cox proportional hazard model for overall
survival based on LN evaluation using NCDB
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found that adherence to the guidelines was associated with

improved overall 10-year survival rate even after propen-

sity score matching, and those who underwent LN

evaluation had 1.3% lower breast cancer-specific mortality

than those who did not (p\ 0.001).11

Some studies have found that LN status does not affect

survival in patients older than age 70 years.12,13 Others,

however, have found positive LN status to be indepen-

dently associated with disease progression in elderly

patients.14 LN evaluation is not without its risks, including

numbness, decreased range of motion of the shoulder, and

the potential for lymphedema.15 In addition, many sur-

geons require general anesthesia even for a sentinel LN

biopsy and may otherwise like to avoid this in an elderly

patient. Given that only 15% of these patients would be

found to be LN-positive if they underwent LN evaluation,

the benefit of this information in altering their treatment

course must be weighed against these risks. While some

have argued that, particularly for HR? patients, endocrine

therapy would be the mainstay and therefore LN evaluation

would be of little added value, several studies have found

that this information does impact care by increasing the use

of endocrine therapy in patients, particularly in those with

smaller tumors.16–18 These findings largely echo the asso-

ciations found in our study.

Given life tables to predict longevity, geriatric assess-

ment tools to predict comorbidities, and clinical

nomograms that can help to predict the likelihood of LN

metastases in elderly patients, surgeons have a number of

tools to use to tailor the use of LN evaluation in a selective

0 24 48 72 96 120

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

None
LN evaluation

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

0 24 48 72 96 120 0 24 48 72 96 120

None
LN evaluation

None
LN evaluation

P < 0.001

HR = 0.339 (0.331 - 0.346)

P < 0.001

HR = 0.323 (0.308 - 0.338)

P < 0.001

HR = 0.399 (0.385 - 0.413)

O
v
er

al
l 

S
u
rv

iv
al

Time (months)

Time (months) Time (months)

B
re

as
t 

S
p
ec

if
ic

 S
u
rv

iv
al

N
o

n
-B

re
as

t 
S

p
ec

if
ic

 S
u

rv
iv

al

All deaths

Breast-Specific deaths Non-breast Specific deaths

No. At Risk No. At Risk

None

LN evaluation

None

LN evaluation

23202

91419

14704

74112

7869

47981

3831

26484

1361

10724

0

0

23202

91419

14704

74112

7869

47961

3831

26484

1361

10724

0

0

No. At Risk

None

LN evaluation

23202

91419

14704

74112

7869

47981

3831

26484

1361

10724

0

0

a

b c

FIG. 2 Kaplan–Meier curves for overall (a), breast-specific (b), and non-breast-specific survival (c) Survival based on LN evaluation. SEER
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fashion to individual patients.19,20 Indeed, our results sug-

gest that surgeons are already quite good at selecting

healthy patients who would have the most chance of ben-

efiting from the sentinel node biopsy. The SSO Choosing

Wisely guideline likely could be followed without sub-

stantially adversely affecting survival outcomes in elderly

cLN- HR? patients who have excellent predicted survival

(e.g., those with low histologic grade, high endocrine

therapy sensitivity by Oncotype Dx recurrence score, etc.)

and those with limited life expectancy due to advanced age

or from significant comorbidities. On the other hand, the

selective use of LN evaluation in selected higher risk,

healthy elderly patients may provide staging information

and potential therapeutic impact that could contribute to

the better survival seen in our analysis. Therefore, man-

agement decisions with regards to LN evaluation in this

population should be taken in a multidisciplinary context.

REFERENCES

1. The Society of Surgical Oncology Encourages Doctors, Patients to
Question Specific Commonly-used Tests and Treatments as part of
Choosing Wisely� Campaign; http://www.surgonc.org/news-
publications/for-the-press/2016/07/12/the-society-of-surgical-on
cology-encourages-doctors-patients-to-question-specific-common
ly-used-tests-and-treatments-as-part-of-choosing-wisely-campaign

2. Fisher B, Jeong JH, Anderson S, Bryant J, Fisher ER, Wolmark
N. Twenty-five-year follow-up of a randomized trial comparing
radical mastectomy, total mastectomy, and total mastectomy
followed by irradiation. N Engl J Med. 2002;347(8):567–75.

3. Surveillance, Epidemiology, and End Results (SEER) Program
(www.seer.cancer.gov) Research Data (1973–2013), National
Cancer Institute, DCCPS, Surveillance Research Program,
Surveillance Systems Brance, released April 2016 based on the
November 2015 submission.

4. Limite G, Di Micco R, Sollazzo V, et al. Clinically cN0 breast
cancer in elderly: what surgery? Int J Surg. 2014;12 Suppl
2:S130–4.

5. Martelli G, Miceli R, De Palo G, et al. Is axillary lymph node
dissection necessary in elderly patients with breast carcinoma who
have a clinically uninvolved axilla? Cancer. 2003;97(5):1156–63.

6. Aziz D, Gardner S, Pritchard K, Paszat L, Holloway CM. Selective
application of axillary node dissection in elderly women with early
breast cancer. Ann Surg Oncol. 2007;14(2):652–9.

7. Van Leeuwen BL, Rosenkranz KM, Feng LL, et al. The effect of
under-treatment of breast cancer in women 80 years of age and
older. Crit Rev Oncol Hematol. 2011;79(3):315–20.

8. Owusu C, Lash TL, Silliman RA. Effect of undertreatment on the
disparity in age-related breast cancer-specific survival among
older women. Breast Cancer Res Treat. 2007;102(2):227–36.

9. Hebert-Croteau N, Brisson J, Latreille J, Blanchette C, Deschenes
L. Compliance with consensus recommendations for the treat-
ment of early stage breast carcinoma in elderly women. Cancer.
1999;85(5):1104–13.

10. August DA, Rea T, Sondak VK. Age-related differences in breast
cancer treatment. Ann Surg Oncol. 1994;1(1):45–52.

11. Sun SX, Hollenbeak CS, Leung AM. Deviation from the standard
of care for early breast cancer in the elderly: what are the con-
sequences? Ann Surg Oncol. 2015;22(8):2492–9.

12. Yoshinaga Y, Shirakusa T, Baba M, et al. Surgical treatment for
elderly breast cancer patients over the age of 70. Int Surg.

2003;88(3):169–74.
13. Newlin ME, Reiling R, Nichols K. Necessity of axillary dissec-

tion in elderly women with early breast cancer. World J Surg.

2002;26(10):1239–42.
14. Karam AK, Hsu M, Patil S, et al. Determinants of outcome in

elderly patients with positive sentinel lymph nodes. Am J Surg.

2011;201(6):734–40.
15. Ashikaga T, Krag DN, Land SR, et al. Morbidity results from the

NSABP B-32 trial comparing sentinel lymph node dissection
versus axillary dissection. J Surg Oncol. 2010;102(2):111–8.

16. DiFronzo LA, Hansen NM, Stern SL, Brennan MB, Giuliano AE.
Does sentinel lymphadenectomy improve staging and alter ther-
apy in elderly women with breast cancer? Ann Surg Oncol.

2000;7(6):406–10.

TABLE 3 Multivariate Cox proportional hazard model (SEER data)

Overall survival Breast cancer-specific survival Non-breast cancer-specific survival

HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value

LN evaluation 0.418 (0.408–0.429) \0.001 0.452 (0.427–0.479) \0.001 0.465 (0.447–0.482) \0.001

Patient age (per year increase in age) 1.006 (1.006–1.006) \0.001 1.005 (1.005–1.006) \0.001 1.006 (1.006–1.007) \0.001

Tumor size (per mm increase in size) 1.005 (1.005–1.006) \0.001 1.007 (1.006–1.007) \0.001 1.005 (1.005–1.005) \0.001

Race: \0.001 \0.001 \0.001

White Referent Referent Referent

Black 1.157 (1.108–1.207) 1.501 (1.382–1.631) 1.134 (1.064–1.207)

Other 0.715 (0.673–0.759) 0.831 (0.735–0.941) 0.754 (0.694–0.820)

Hispanic ethnicity 0.819 (0.777–0.864) \0.001 1.061 (0.956–1.178) 0.264 0.861 (0.799–0.927) \0.001

Tumor grade

1 Referent \0.001 Referent \0.001 Referent \0.001

2 1.290 (1.254–1.327) 2.198 (2.033–2.376) 1.153 (1.109–1.198)

3 1.808 (1.750–1.868) 4.874 (4.501–5.277) 1.319 (1.258–1.383)

Radiation therapy 0.565 (0.551–0.580) \0.001 0.678 (0.642–0.717) \0.001 0.606 (0.584–0.628) \0.001

A. B. Chagpar et al.

http://www.surgonc.org/news-publications/for-the-press/2016/07/12/the-society-of-surgical-oncology-encourages-doctors-patients-to-question-specific-commonly-used-tests-and-treatments-as-part-of-choosing-wisely-campaign
http://www.surgonc.org/news-publications/for-the-press/2016/07/12/the-society-of-surgical-oncology-encourages-doctors-patients-to-question-specific-commonly-used-tests-and-treatments-as-part-of-choosing-wisely-campaign
http://www.surgonc.org/news-publications/for-the-press/2016/07/12/the-society-of-surgical-oncology-encourages-doctors-patients-to-question-specific-commonly-used-tests-and-treatments-as-part-of-choosing-wisely-campaign
http://www.surgonc.org/news-publications/for-the-press/2016/07/12/the-society-of-surgical-oncology-encourages-doctors-patients-to-question-specific-commonly-used-tests-and-treatments-as-part-of-choosing-wisely-campaign
http://www.seer.cancer.gov


17. McMahon LE, Gray RJ, Pockaj BA. Is breast cancer sentinel
lymph node mapping valuable for patients in their seventies and
beyond? Am J Surg. 2005;190(3):366–70.

18. Hieken TJ, Nettnin S, Velasco JM. The value of sentinel lymph
node biopsy in elderly breast cancer patients. Am J Surg.

2004;188(4):440–2.
19. Wright JL, Parekh A, Pollock YY, et al. Use of geriatric

assessment tools in selecting therapies in women aged C70 years

with hormone receptor-positive early-stage breast cancer: pre-
liminary experience with a quality improvement initiative. Int J
Radiat Oncol Biol Phys. Jan 29 2017.

20. Chagpar AB, McMasters KM, Edwards MJ, North American
Fareston Tamoxifen Adjuvant T. Can sentinel node biopsy be
avoided in some elderly breast cancer patients? Ann Surg.

2009;249(3):455–60.

Impact of Omitting LN Evaluation on Survival


	Association of LN Evaluation with Survival in Women Aged 70 Years or Older With Clinically Node-Negative Hormone Receptor Positive Breast Cancer
	Abstract
	Background
	Methods
	Results
	Conclusions

	Methods
	Results
	Analysis Using SEER Database

	Discussion
	References


