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Abstract

Purpose—Nipple-sparing mastectomy, which may improve cosmesis, body image, and sexual 

function in comparison to non-nipple-sparing mastectomy, is increasingly used to treat early-stage 

breast cancer; however, long-term survival data are lacking. We evaluated survival after nipple-

sparing mastectomy versus non-nipple-sparing mastectomy in a population-based cancer registry.

Methods—We conducted an observational study using the California Cancer Registry, 

considering all stage 0–III breast cancers diagnosed in California from 1988 to 2013. We 

compared breast cancer-specific and overall survival time after nipple-sparing versus non-nipple-

sparing mastectomy, using multivariable analysis.

Results—Among 157,592 stage 0–III female breast cancer patients treated with unilateral 

mastectomy from 1988–2013, 993 (0.6 %) were reported as having nipple-sparing and 156,599 

(99.4 %) non-nipple-sparing mastectomies; median follow-up was 7.9 years. The proportion of 

mastectomies that were nipple-sparing increased over time (1988, 0.2 %; 2013, 5.1 %) and with 

neighborhood socioeconomic status, and decreased with age and stage. On multivariable analysis, 

nipple-sparing mastectomy was associated with a lower risk of breast cancer-specific mortality 

compared to non-nipple-sparing mastectomy [hazard ratio (HR) 0.71, 95 % confidence interval 

(CI) 0.51–0.98]. However, when restricting to diagnoses 1996 or later and adjusting for a larger set 

of covariates, risk was attenuated (HR 0.86, 95 % CI 0.52–1.42).

Conclusions—Among California breast cancer patients diagnosed from 1988–2013, nipple-

sparing mastectomy was not associated with worse survival than non-nipple-sparing mastectomy. 

These results may inform the decisions of patients and doctors deliberating between these surgical 

approaches for breast cancer treatment.
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Introduction

Despite randomized clinical trials demonstrating equivalent survival after breast conserving 

therapy versus mastectomy [1], use of mastectomy (specifically, contralateral prophylactic 

mastectomy) has risen recently [2]. This coincided with increased uptake of genetic testing 

for cancer risk assessment [3, 4], and with reports that prophylactic mastectomy reduces 

breast cancer risk among women with an inherited BRCA1/2 mutation [5]. Given evidence 

that mastectomy rates are rising, interest has grown in less invasive procedures such as 

nipple-sparing mastectomy (NSM) [6]. Compared to non-nipple-sparing mastectomy (non-

NSM), NSM may improve cosmesis, body image, and sexual function [7]. However, 

concerns remain about NSM’s safety with regard to breast cancer recurrence and survival. 

Randomized clinical trials do not exist and are unlikely to be initiated, and existing 

observational studies were limited to single centers or short follow-up time. We took 

advantage of the large population-based California Cancer Registry (CCR) to compare 

survival of stage 0–III female breast cancer patients treated with NSM versus non-NSM 

from 1988 to 2013.

Methods

The study population consisted of all female California residents diagnosed with a first 

primary breast cancer (International Classification of Disease for Oncology, 3rd Edition, site 

codes C50.0–50.9 and histologic codes: 8000, 8010, 8020, 8022, 8050, 8140, 8201–8230, 

8255, 8260, 8401, 8453, 8480–8525, and 8575), of American Joint Commission on Cancer 

stages 0–III, from January 1, 1988 to December 31, 2013. The analysis was overseen by the 

Institutional Review Board of the Cancer Prevention Institute of California. We obtained 

CCR information regarding patient and tumor characteristics, initial treatment course and 

patient vital status through December 31, 2013. We used an established measure of 

neighborhood socioeconomic status (SES) based on patients’ residence when diagnosed [8]. 

An initial surgical procedure of subcutaneous mastectomy, also called nipple-sparing 

mastectomy, was coded as NSM. Procedures of total (simple) mastectomy, modified radical 

mastectomy, radical mastectomy, or extended radical mastectomy (all without removal of 

uninvolved contralateral breast) and mastectomy NOS were coded as non-NSM. Survival 

time was measured in days from diagnosis to death. We used Cox proportional hazards 

regression to model associations with overall and breast cancer-specific mortality. Minimally 

adjusted models were stratified by stage and adjusted for age. Fully adjusted models were 

stratified by stage and histology; adjusted for age, race/ethnicity, tumor size, lymph node 

involvement, adjuvant chemotherapy and/or radiation, neighborhood SES, marital status, 

hospital characteristics (SES composition of patients and National Cancer Institute-

designated cancer center status), and diagnosis year; and adjusted for clustering by hospital. 

In secondary analyses limited to diagnoses in 1996 or later, for which more covariates were 

available, models were additionally adjusted for grade, estrogen receptor (ER)/progesterone 
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receptor (PR) status, and insurance status. We tested the proportional hazards assumption for 

each covariate using correlation tests of time versus scaled Schoenfeld residuals. The 

assumption was violated for stage and histology; thus, we conducted stratified Cox 

regression models allowing the baseline hazard to vary by these variables. We used SAS 

version 9.4 for all analyses.

Results

A total of 547,893 women were diagnosed with a first primary breast cancer in California 

from 1988 to 2013. Patients were excluded from analysis as follows: stage other than 0–III 

(69,078); diagnosis by death certificate or autopsy (80) or not microscopically confirmed 

(369); ineligible histologic type (8166); tumor size unknown, microscopic, diffuse, Paget’s 

or mammographic report only (42,118); surgery other than unilateral NSM or unilateral non-

NSM (262,789); subsequent breast tumor within 2 months of diagnosis (6174); bilateral 

synchronous breast cancer (20); invalid follow-up (37); or unknown cause of death (1470). 

After exclusions, 157,592 women were available for analysis, of whom 156,599 (99.4 %) 

underwent unilateral non-NSM and 993 (0.6 %) unilateral NSM. NSM use increased over 

time (1988, 0.2 %; 2013, 5.1 %) and with neighborhood SES, and decreased with age (Table 

1). The median follow-up was 7.9 years (interquartile range, 3.6–14.0 years) for all patients 

and for those who had non-NSM, compared to 1.9 years (interquartile range, 0.7–5.5 years) 

for patients who had NSM (Supplemental Table).

In both minimally and fully adjusted models, NSM was associated with lower breast cancer-

specific mortality than non-NSM (hazard ratio, HR 0.71, 95 % confidence interval, CI 0.51–

0.98 fully adjusted, Table 2). In a secondary analysis limited to diagnoses in 1996 or later, a 

decreased risk with NSM was seen in the minimally adjusted model (HR 0.61, 95 % CI, 

0.38–0.98), but the effect was attenuated in the fully adjusted model (HR 0.79, 95 % CI, 

0.48–1.30, data not shown), and further attenuated after adjusting for grade, ER/PR status, 

and insurance (HR 0.86, 95 % CI, 0.52–1.42).

In both minimally and fully adjusted models, NSM was not associated with overall mortality 

(Table 2). In a subset with diagnoses in 1996 or later, NSM was associated with lower 

overall mortality compared with non-NSM in a minimally adjusted model, but the effect was 

no longer significant after adjustment for all covariates.

Discussion

To the best of our knowledge, this is the largest population-based study of mortality among 

breast cancer patients treated with NSM compared to non-NSM, with longer median follow-

up (7.9 years) than previously reported. Consistent with prior studies [6, 9–14], we found no 

evidence of worse survival after NSM in this “real world” setting. In fact, NSM was 

associated with better survival than non-NSM; however, this association did not persist in a 

multivariable model adjusting for all clinical and sociodemographic factors, including grade, 

ER/PR status, and insurance status. NSM use increased over time, and was more prevalent 

among younger women who had earlier-stage cancer and/or resided in higher-SES neighbor-
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hoods. Thus, the better survival associated with NSM in the minimally adjusted model may 

reflect confounding by neighborhood SES.

Our study has limitations. Most notably, we had to restrict our assessment to patients having 

unilateral mastectomy, because SEER and other registries do not capture the nipple-sparing 

status of bilateral mastectomies. Given the benefits of prophylactic bilateral mastectomy for 

patients with hereditary breast cancer [5] and the growing interest in bilateral NSM as a less 

invasive approach for primary breast cancer prevention in high-risk women [13], comparing 

outcomes of bilateral NSM versus bilateral non-NSM would be clinically valuable. This 

limitation should be addressed by adding detail about nipple-sparing status to routinely 

collected registry data items regarding bilateral mastectomy. Other gaps in registry data 

include family history and inherited genetic mutation status; however, we would not expect 

major differences in hereditary risk between the two groups that received unilateral 

mastectomy. Another potential concern is the possibly differential coding of NSM by 

hospital cancer registrars, which could result in misclassification of some NSM as non-

NSM. There was differential follow-up time between patients who received non-NSM 

compared to NSM; however, the multivariable models that we used controlled for this 

difference. Moreover, results that included only the more recently diagnosed patients (1996–

2013) were similar to those of the full cohort (1988–2013), which offers evidence that our 

findings are robust to differences in follow-up time. Despite these limitations, however, our 

study offers considerable strengths: it encompasses the full and diverse population of 

California, minimizes selection bias and provides results that can be generalized broadly. In 

the absence of randomized clinical trials, our comprehensive observational study of 157,592 

breast cancer patients offers the best available evidence regarding the comparable survival 

between NSM and non-NSM.

Conclusion

Among California breast cancer patients diagnosed from 1988 to 2013, nipple-sparing 

mastectomy was not associated with worse survival than non-nipple-sparing mastectomy. 

These results may inform decisions of patients and doctors deliberating between these 

surgical approaches for breast cancer treatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This research was funded by the National Cancer Institute’s Surveillance, Epidemiology and End Results Program 
under contract HHSN261201000140C awarded to the Cancer Prevention Institute of California. The collection of 
cancer incidence data used in this study was supported by the California Department of Health Services as part of 
the statewide cancer reporting program mandated by California Health and Safety Code Section 103885; the 
National Cancer Institute’s Surveillance, Epidemiology, and End Results Program under contract 
HHSN261201000140C awarded to the Cancer Prevention Institute of California, contract HHSN261201000035C 
awarded to the University of Southern California, and contract HHSN261201000034C awarded to the Public Health 
Institute; and the Centers for Disease Control and Prevention’s National Program of Cancer Registries, under 
agreement #1U58 DP000807-01 awarded to the Public Health Institute. The ideas and opinions expressed herein 
are those of the authors, and endorsement by the University or State of California, the California Department of 

Kurian et al. Page 4

Breast Cancer Res Treat. Author manuscript; available in PMC 2018 January 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Health Services, the National Cancer Institute, or the Centers for Disease Control and Prevention or their 
contractors and subcontractors neither intended nor should be inferred.

Additional funding sources included the Suzanne Pride Bryan Fund for Breast Cancer Research and the Jan Weimer 
Junior Faculty Chair in Breast Oncology at Stanford University Cancer Institute.

The funders had no role in the design and conduct of the study; collection, management, analysis, and interpretation 
of the data; and preparation, review, or approval of the manuscript.

References

1. Fisher B, Anderson S, Bryant J, et al. Twenty-year followup of a randomized trial comparing total 
mastectomy, lumpectomy, and lumpectomy plus irradiation for the treatment of invasive breast 
cancer. N Engl J Med. 2002; 347:1233–1241. [PubMed: 12393820] 

2. Kurian AW, Lichtensztajn DY, Keegan TH, Nelson DO, Clarke CA, Gomez SL. Use of and 
mortality after bilateral mastectomy compared with other surgical treatments for breast cancer in 
California, 1998–2011. JAMA. 2014; 312:902–914. [PubMed: 25182099] 

3. Katipamula R, Degnim AC, Hoskin T, et al. Trends in mastectomy rates at the Mayo Clinic 
Rochester: effect of surgical year and preoperative magnetic resonance imaging. J Clin Oncol. 2009; 
27:4082–4088. [PubMed: 19636020] 

4. Jagsi, R., Kurian, AW., Griffith, KA., Hamilton, AS., Ward, KC., Hawley, ST., Morrow, M., Katz, 
SJ. Genetic testing decisions of breast cancer patients: results from the iCanCare study. Abstract 
presented at the American Society of Clinical Oncology Annual Meeting; Chicago, IL. June 2015; 
2015. 

5. Domchek SM, Friebel TM, Singer CF, et al. Association of risk-reducing surgery in BRCA1 or 
BRCA2 mutation carriers with cancer risk and mortality. JAMA. 2010; 304:967–975. [PubMed: 
20810374] 

6. de Alcantara Filho P, Capko D, Barry JM, Morrow M, Pusic A, Sacchini VS. Nipple-sparing 
mastectomy for breast cancer and risk-reducing surgery: the Memorial Sloan-Kettering Cancer 
Center experience. Ann Surg Oncol. 2011; 18:3117–3122. [PubMed: 21847697] 

7. Metcalfe KA, Cil TD, Semple JL, et al. Long-term psychosocial functioning in women with bilateral 
prophylactic mastectomy: does preservation of the nipple-areolar complex make a difference? Ann 
Surg Oncol. 2015; 22:3324–3330. [PubMed: 26208581] 

8. Yost K, Perkins C, Cohen R, Morris C, Wright W. Socioeconomic status and breast cancer incidence 
in California for different race/ethnic groups. Cancer Causes Control. 2001; 12:703–711. [PubMed: 
11562110] 

9. Piper M, Peled AW, Foster RD, Moore DH, Esserman LJ. Total skin-sparing mastectomy: a 
systematic review of oncologic outcomes and postoperative complications. Ann Plast Surg. 2013; 
70:435–437. [PubMed: 23486127] 

10. Adam H, Bygdeson M, de Boniface J. The oncological safety of nipple-sparing mastectomy—a 
Swedish matched cohort study. Eur J Surg Oncol. 2014; 40:1209–1215. [PubMed: 25186915] 

11. Agarwal S, Agarwal S, Neumayer L, Agarwal JP. Therapeutic nipple-sparing mastectomy: trends 
based on a national cancer database. Am J Surg. 2014; 208:93–98. [PubMed: 24581994] 

12. Seki T, Jinno H, Okabayashi K, et al. Comparison of oncological safety between nipple sparing 
mastectomy and total mastectomy using propensity score matching. Ann R Coll Surg Engl. 2015; 
97:291–297. [PubMed: 26263938] 

13. Yao K, Liederbach E, Tang R, et al. Nipple-sparing mastectomy in BRCA1/2 mutation carriers: an 
interim analysis and review of the literature. Ann Surg Oncol. 2015; 22:370–376. [PubMed: 
25023546] 

14. Orzalesi L, Casella D, Santi C, et al. Nipple sparing mastectomy: surgical and oncological 
outcomes from a national multicentric registry with 913 patients (1006 cases) over a 6 year period. 
Breast. 2016; 25:75–81. [PubMed: 26612083] 

Kurian et al. Page 5

Breast Cancer Res Treat. Author manuscript; available in PMC 2018 January 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kurian et al. Page 6

Ta
b

le
 1

B
re

as
t c

an
ce

r 
pa

tie
nt

 c
ha

ra
ct

er
is

tic
s 

by
 u

se
 o

f 
ni

pp
le

-s
pa

ri
ng

 a
nd

 n
on

-n
ip

pl
e-

sp
ar

in
g 

un
ila

te
ra

l m
as

te
ct

om
y 

in
 C

al
if

or
ni

a,
 1

99
8–

20
13

V
ar

ia
bl

e
U

ni
la

te
ra

l m
as

te
ct

om
y,

 n
on

-n
ip

pl
e-

sp
ar

in
g

U
ni

la
te

ra
l m

as
te

ct
om

y,
 n

ip
pl

e-
sp

ar
in

g
To

ta
l

N
C

ol
um

n 
%

N
C

ol
um

n 
%

A
ll 

pa
tie

nt
s

15
6,

59
9

99
3

15
7,

59
2

R
ac

e/
et

hn
ic

ity

N
on

-h
is

pa
ni

c 
w

hi
te

10
3,

00
2

65
.8

63
4

63
.8

10
3,

63
6

N
on

-h
is

pa
ni

c 
bl

ac
k

86
90

5.
5

42
4.

2
87

32

H
is

pa
ni

c
24

,3
68

15
.6

14
0

14
.1

24
,5

08

C
hi

ne
se

44
23

2.
8

19
1.

9
44

42

Ja
pa

ne
se

20
15

1.
3

9
0.

9
20

24

Fi
lip

in
a

62
02

4.
0

22
2.

2
62

24

O
th

er
 A

si
an

/P
ac

if
ic

 I
sl

an
de

r
66

45
4.

2
11

1
11

.2
67

56

N
on

-h
is

pa
ni

c 
A

m
er

ic
an

 I
nd

ia
n/

ot
he

r/
un

kn
ow

n
12

54
0.

8
16

1.
6

12
70

A
ge

 a
t d

ia
gn

os
is

, y
ea

rs

<
40

10
,5

37
6.

7
12

8
12

.9
10

,6
65

40
–4

9
30

,1
74

19
.3

32
7

32
.9

30
,5

01

50
–6

4
52

,0
90

33
.3

38
2

38
.5

52
,4

72

65
+

63
,7

98
40

.7
15

6
15

.7
63

,9
54

M
ar

ita
l s

ta
tu

s 
at

 d
ia

gn
os

is

N
ot

 m
ar

ri
ed

64
,7

41
41

.3
34

0
34

.2
65

,0
81

M
ar

ri
ed

88
,0

40
56

.2
62

6
63

.0
88

,6
66

U
nk

no
w

n
38

18
2.

4
27

2.
7

38
45

N
ei

gh
bo

rh
oo

d 
SE

S 
st

at
ew

id
e 

qu
in

til
ea

Q
ui

nt
ile

 (
Q

) 
1 

(l
ow

es
t)

21
,6

10
13

.8
74

7.
5

21
,6

84

Q
2

29
,6

97
19

.0
12

7
12

.8
29

,8
24

Q
3

33
,0

92
21

.1
15

6
15

.7
33

,2
48

Q
4

35
,4

17
22

.6
23

5
23

.7
35

,6
52

Q
5 

(h
ig

he
st

)
36

,7
83

23
.5

40
1

40
.4

37
,1

84

In
su

ra
nc

e 
st

at
us

N
on

e
13

30
0.

8
5

0.
5

13
35

Breast Cancer Res Treat. Author manuscript; available in PMC 2018 January 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kurian et al. Page 7

V
ar

ia
bl

e
U

ni
la

te
ra

l m
as

te
ct

om
y,

 n
on

-n
ip

pl
e-

sp
ar

in
g

U
ni

la
te

ra
l m

as
te

ct
om

y,
 n

ip
pl

e-
sp

ar
in

g
To

ta
l

N
C

ol
um

n 
%

N
C

ol
um

n 
%

Pr
iv

at
e 

on
ly

65
,8

49
42

.0
62

1
62

.5
66

,4
70

M
ed

ic
ar

e 
on

ly
/M

ed
ic

ar
e 

an
d 

pr
iv

at
e

14
,3

25
9.

1
44

4.
4

14
,3

69

A
ny

 p
ub

lic
/M

ed
ic

ai
d/

m
ili

ta
ry

30
,3

38
19

.4
17

4
17

.5
30

,5
12

U
nk

no
w

n
44

,7
57

28
.6

14
9

15
.0

44
,9

06

A
m

er
ic

an
 jo

in
t c

om
m

itt
ee

 o
n 

ca
nc

er
 s

ta
ge

0
11

,7
91

7.
5

21
6

21
.8

12
,0

07

I
50

,7
67

32
.4

37
4

37
.7

51
,1

41

II
73

,6
96

47
.1

33
6

33
.8

74
,0

32

II
I

20
,3

45
13

.0
67

6.
7

20
,4

12

Tu
m

or
 s

iz
e,

 c
m

<
1

18
,2

06
11

.6
19

7
19

.8
18

,4
03

1.
0–

1.
9

46
,4

94
29

.7
31

1
31

.3
46

,8
05

2.
0–

2.
9

37
,8

38
24

.2
21

1
21

.2
38

,0
49

3.
0–

4.
9

33
,3

61
21

.3
17

0
17

.1
33

,5
31

5.
0+

20
,7

00
13

.2
10

4
10

.5
20

,8
04

G
ra

de

I
19

,6
75

12
.6

14
9

15
.0

19
,8

24

II
55

,5
22

35
.5

39
6

39
.9

55
,9

18

II
I

56
,9

95
36

.4
34

5
34

.7
57

,3
40

U
nk

no
w

n
24

,4
07

15
.6

10
3

10
.4

24
,5

10

H
is

to
lo

gy

D
uc

ta
l

13
2,

95
4

84
.9

84
5

85
.1

13
3,

79
9

L
ob

ul
ar

 o
r 

w
ith

 lo
bu

la
r 

co
m

po
ne

nt
14

,1
25

9.
0

92
9.

3
14

,2
17

O
th

er
95

20
6.

1
56

5.
6

95
76

E
R

/P
R

 s
ta

tu
s

N
eg

at
iv

e 
(E

R
 a

nd
 P

R
 b

ot
h 

ne
ga

tiv
e)

23
,9

27
15

.3
12

6
12

.7
24

,0
53

Po
si

tiv
e 

(E
R

 a
nd

/o
r 

PR
-p

os
iti

ve
)

92
,3

27
59

.0
71

5
72

.0
93

,0
42

U
nk

no
w

n/
bo

rd
er

lin
e

40
,3

45
25

.8
15

2
15

.3
40

,4
97

Ly
m

ph
 n

od
e 

in
vo

lv
em

en
t

N
eg

at
iv

e
91

,7
55

58
.6

73
5

74
.0

92
,4

90

Breast Cancer Res Treat. Author manuscript; available in PMC 2018 January 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kurian et al. Page 8

V
ar

ia
bl

e
U

ni
la

te
ra

l m
as

te
ct

om
y,

 n
on

-n
ip

pl
e-

sp
ar

in
g

U
ni

la
te

ra
l m

as
te

ct
om

y,
 n

ip
pl

e-
sp

ar
in

g
To

ta
l

N
C

ol
um

n 
%

N
C

ol
um

n 
%

Po
si

tiv
e

63
,3

69
40

.5
23

8
24

.0
63

,6
07

U
nk

no
w

n
14

75
0.

9
20

2.
0

14
95

R
ec

ei
ve

d 
ca

re
 a

t N
C

I-
de

si
gn

at
ed

 c
an

ce
r c

en
te

r

N
o

15
0,

31
0

96
.0

90
6

91
.2

15
1,

21
6

Y
es

62
89

4.
0

87
8.

8
63

76

Pa
tie

nt
 S

E
S 

qu
in

til
e 

di
st

ri
bu

tio
na

 o
f r

ep
or

tin
g 

ho
sp

ita
l

>
=

50
 %

 o
f 

pa
tie

nt
s 

in
 q

ui
nt

ile
s 

4 
or

 5
 (

hi
gh

es
t)

 a
nd

 <
50

 %
 in

 q
ui

nt
ile

s 
1 

or
 2

70
,0

21
44

.7
67

2
67

.7
70

,6
93

>
=

50
 %

 o
f 

pa
tie

nt
s 

in
 q

ui
nt

ile
s 

1 
(l

ow
es

t)
 o

r 
2 

an
d 

<
50

 %
 in

 q
ui

nt
ile

s 
4 

or
 5

35
,4

04
22

.6
12

9
13

.0
35

,5
33

M
ix

ed
 S

E
S 

di
st

ri
bu

tio
n

51
,1

74
32

.7
19

2
19

.3
51

,3
66

R
ec

ei
ve

d 
ad

ju
va

nt
 tr

ea
tm

en
t (

ch
em

ot
he

ra
py

 a
nd

/o
r r

ad
ia

tio
n)

N
o

91
,7

74
58

.6
54

7
55

.1
92

,3
21

Y
es

64
,8

25
41

.4
44

6
44

.9
65

,2
71

V
ita

l s
ta

tu
s 

at
 th

e 
en

d 
of

 th
e 

st
ud

y 
pe

ri
od

A
liv

e
93

,8
15

59
.9

87
5

88
.1

94
,6

90

D
ie

d 
of

 b
re

as
t c

an
ce

r
25

,9
48

16
.6

37
3.

7
25

,9
85

D
ie

d 
of

 a
no

th
er

 c
au

se
36

,8
36

23
.5

81
8.

2
36

,9
17

V
ar

ia
bl

e
U

ni
la

te
ra

l m
as

te
ct

om
y,

 n
on

-n
ip

pl
e-

sp
ar

in
g

U
ni

la
te

ra
l m

as
te

ct
om

y,
 n

ip
pl

e-
sp

ar
in

g
To

ta
l

N
R

ow
 %

N
R

ow
 %

Y
ea

r o
f d

ia
gn

os
is

19
88

59
24

99
.8

14
0.

2
59

38

20
13

51
14

94
.9

27
6

5.
1

53
90

E
R

, e
st

ro
ge

n 
re

ce
pt

or
; N

C
I,

 N
at

io
na

l C
an

ce
r 

In
st

itu
te

; P
R

, p
ro

ge
st

er
on

e 
re

ce
pt

or
; S

E
S,

 s
oc

io
ec

on
om

ic
 s

ta
tu

s

a D
is

tr
ib

ut
io

n 
ba

se
d 

on
 s

ta
te

w
id

e 
qu

in
til

es

Breast Cancer Res Treat. Author manuscript; available in PMC 2018 January 09.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kurian et al. Page 9

Ta
b

le
 2

B
re

as
t c

an
ce

r-
sp

ec
if

ic
 a

nd
 o

ve
ra

ll 
m

or
ta

lit
y 

am
on

g 
pa

tie
nt

s 
un

de
rg

oi
ng

 n
ip

pl
e-

sp
ar

in
g 

an
d 

no
n-

ni
pp

le
-s

pa
ri

ng
 u

ni
la

te
ra

l m
as

te
ct

om
y 

in
 C

al
if

or
ni

a,
 1

98
8–

20
13

N
um

be
r 

of
 d

ea
th

s
To

ta
l p

er
so

n-
ye

ar
s

A
ge

- 
an

d 
st

ag
e-

ad
ju

st
ed

a
F

ul
ly

 a
dj

us
te

db
,c

H
R

95
 %

 C
I

p 
va

lu
e

H
R

95
 %

 C
I

p 
va

lu
e

B
re

as
t c

an
ce

r-
sp

ec
if

ic
 m

or
ta

lit
y

 
19

88
–2

01
3 

di
ag

no
se

s

 
 

N
on

-n
ip

pl
e-

sp
ar

in
g

25
,9

48
14

51
,6

17
1.

0a
1.

0b

 
 

N
ip

pl
e-

sp
ar

in
g

37
45

53
0.

67
0.

49
–0

.9
3

0.
02

0.
71

0.
51

–0
.9

8
0.

04

 
19

96
–2

01
3 

di
ag

no
se

s

 
 

N
on

-n
ip

pl
e-

sp
ar

in
g

13
,4

69
76

7,
09

8
1.

0a
1.

0c

 
 

N
ip

pl
e-

sp
ar

in
g

17
25

18
0.

61
0.

38
–0

.9
8

0.
04

0.
86

0.
52

–1
.4

2
0.

55

O
ve

ra
ll 

m
or

ta
lit

y

 
19

88
–2

01
3 

di
ag

no
se

s

 
 

N
on

-n
ip

pl
e-

sp
ar

in
g

62
,7

84
14

51
,6

17
1.

0a
1.

0b

 
 

N
ip

pl
e-

sp
ar

in
g

11
8

45
53

0.
91

0.
76

–1
.0

9
0.

31
0.

92
0.

76
–1

.1
2

0.
41

 
19

96
–2

01
3 

di
ag

no
se

s

 
 

N
on

-n
ip

pl
e-

sp
ar

in
g

29
,7

07
76

7,
09

8
1.

0a
1.

0c

 
 

N
ip

pl
e-

sp
ar

in
g

32
25

18
0.

59
0.

42
–0

.8
3

0.
00

3
0.

74
0.

50
–1

.0
8

0.
12

n 
=

 1
57

,5
92

 f
or

 1
98

8–
20

13
; n

 =
 1

06
,1

81
 f

or
 1

99
6–

20
13

a  C
ox

 r
eg

re
ss

io
n 

w
ith

 ti
m

e 
fr

om
 d

ia
gn

os
is

 (
da

ys
) 

as
 th

e 
tim

e-
sc

al
e;

 s
tr

at
if

ie
d 

by
 A

m
er

ic
an

 J
oi

nt
 C

om
m

itt
ee

 o
n 

C
an

ce
r 

(A
JC

C
) 

st
ag

e 
(0

, I
, I

I,
 I

II
);

 a
nd

 a
dj

us
te

d 
fo

r 
ag

e 
at

 d
ia

gn
os

is

b  C
ox

 r
eg

re
ss

io
n 

w
ith

 ti
m

e 
fr

om
 d

ia
gn

os
is

 (
da

ys
) 

as
 th

e 
tim

e-
sc

al
e;

 s
tr

at
if

ie
d 

by
 A

JC
C

 s
ta

ge
 (

0,
 I

, I
I,

 I
II

) 
an

d 
hi

st
ol

og
y 

(d
uc

ta
l, 

lo
bu

la
r 

or
 w

ith
 lo

bu
la

r 
co

m
po

ne
nt

, o
th

er
);

 a
dj

us
te

d 
fo

r 
ag

e,
 r

ac
e,

 tu
m

or
 s

iz
e,

 
ly

m
ph

 n
od

e 
in

vo
lv

em
en

t, 
ad

ju
va

nt
 tr

ea
tm

en
t, 

ne
ig

hb
or

ho
od

 s
oc

io
ec

on
om

ic
 s

ta
tu

s 
(S

E
S)

, m
ar

ita
l s

ta
tu

s,
 p

at
ie

nt
 S

E
S 

di
st

ri
bu

tio
n 

of
 r

ep
or

tin
g 

ho
sp

ita
l, 

N
at

io
na

l C
an

ce
r 

In
st

itu
te

-d
es

ig
na

te
d 

ca
nc

er
 c

en
te

r, 
an

d 
ye

ar
 o

f 
di

ag
no

si
s;

 a
nd

 a
dj

us
te

d 
fo

r 
cl

us
te

ri
ng

 b
y 

ho
sp

ita
l

c  S
am

e 
as

 th
e 

m
od

el
 in

 f
oo

tn
ot

e 
b,

 b
ut

 a
dd

iti
on

al
ly

 a
dj

us
te

d 
fo

r 
gr

ad
e,

 e
st

ro
ge

n 
an

d 
pr

og
es

te
ro

ne
 r

ec
ep

to
r 

st
at

us
, a

nd
 in

su
ra

nc
e 

st
at

us
, w

hi
ch

 w
er

e 
no

t a
va

ila
bl

e 
be

fo
re

 1
99

6

Breast Cancer Res Treat. Author manuscript; available in PMC 2018 January 09.


	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References
	Table 1
	Table 2

