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Abstract

Background—Increasing numbers of women with breast cancer are electing for contralateral
prophylactic mastectomy (CPM) to reduce the risk of developing contralateral breast cancer. The
objective of this study was to identify factors that may impact a patient’s decision to undergo
CPM.

Methods—We identified 2504 women with stage 0111 unilateral primary breast cancer who
underwent breast surgery at our institution from January 2000 to August 2006 from a
prospectively maintained database. We performed logistic regression analyses to determine which
factors were associated with undergoing CPM.

Results—Of 2504 breast cancer patients, 1223 (48.8%) underwent total mastectomy. Of the
1223 patients who underwent mastectomy, 284 (23.2%) underwent immediate or delayed CPM.
There were 33 patients (1.3%) who had genetic testing before the surgery; with the use of testing
increasing in the latter years of the study (0.1% in 2000-2002 vs. 2.0% in 2003-2006, P<0.0001).
Multivariable analysis revealed several factors that were associated with a patient undergoing
CPM: age younger than 50 years, white ethnicity, family history of breast cancer, BRCA1/2
mutation testing, invasive lobular histology, clinical stage and use of reconstruction.

Conclusions—We identified specific patient and tumor characteristics associated with the use
of CPM. Although genetic testing is increasing, most women undergoing CPM did not have a
known genetic predisposition to breast cancer. Evidence-driven models are needed to better
inform women of their absolute risk of contralateral breast cancer as well as their competing risk
of recurrence from the primary breast cancer to empower them in their active decision making.
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INTRODUCTION

Women diagnosed with breast cancer have a significantly increased lifetime risk of
developing contralateral breast cancer (CBC) over the general population 14, Gao et al.
evaluated the incidence of CBC in 134,501 patients previously diagnosed with breast cancer
identified from the Surveillance, Epidemiology, and End Results (SEER) database and
found that the actuarial incidence of CBC at 5, 10, 15, and 20 years was 3%, 6.1%, 9.1%,
and 12%, respectively, or approximately 0.6% per year °. Patients with unilateral breast
cancer who have germline mutations in BRCAL/2 have a markedly increased risk of
developing CBC 6 7. Specific clinical and pathologic factors that have been associated with
an increased risk of developing CBC include age younger than 50 years old, a family history
of breast cancer, lobular type histology, multicentric cancer, and previous chest

irradiation 4 812, Additional risk factors for CBC that have been identified in other studies
include African American ethnicity °, body mass index > 30 kg/m?2 13 medullary carcinoma
histology °, and HER2-positive tumors 13,

To reduce their risk of developing CBC, some breast cancer patients choose to undergo
contralateral prophylactic mastectomy (CPM). However, the surgeon’s decision to perform
and the patient’s decision to undergo CPM are complex. The decision making process
should include assessing the patient’s risk of CBC, which can vary according to age, genetic
factors such as BRCA1/2 mutation status, tumor histology and multicentricity. Other issues
to consider include available reconstructive options, the ability to achieve symmetry if a
unilateral procedure is performed and the projected oncologic outcome from the known
ipsilateral breast cancer 4.

In a previous study, we identified the clinicopathologic factors that predicted the presence of
an unsuspected CBC at the time of CPM: a 5-year Gail risk = 1.67%, additional ipsilateral
moderate- to high-risk pathology, an ipsilateral multicentric tumor, or an ipsilateral tumor of
invasive lobular histology 12. These findings may impact the decision-making process
regarding CPM in patients with a diagnosis of unilateral breast cancer. The clinicopathologic
characteristics associated with a patient’s decision to undergo CPM are less well defined. In
the current study, we sought to identify factors that may impact the patients’ decision
regarding CPM in women faced with a diagnosis of unilateral breast cancer.

MATERIALS AND METHODS

Patient Selection and Data Collection

We used the prospectively maintained Surgical Breast Oncology Database at The University
of Texas M. D. Anderson Cancer Center for patient selection. We retrospectively identified
patients with unilateral breast cancer who underwent breast-conserving surgery and/or
mastectomy between January 2000 and August 2006. We included patients with unilateral
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stage O-I11 primary breast cancer who had no clinical or radiographic evidence of a
contralateral breast malignancy. Patients known to have had bilateral breast cancer prior to
CPM were excluded from analysis. Some patients who underwent CPM were included in
previous reports from our institution % 12. The M. D. Anderson Institutional Review Board
approved this study and the need for informed consent was waived.

We reviewed patient charts for demographics, disease, and treatment characteristics,
including year of surgery, age at the time of diagnosis, ethnicity, marital status, use of
hormone replacement therapy, family history of breast cancer, clinical tumor stage, use of
pretreatment magnetic resonance imaging (MRI), type of surgery for primary tumor,
performance and timing of CPM, reported reasons for undergoing CPM, surgeon
characteristics (gender, age), use and type of reconstructive surgery, genetic testing for
BRCA 1/2 mutations and results, histology of the primary tumor (invasive lobular carcinoma
versus other histology), estrogen receptor (ER) status, and progesterone receptor (PR) status
of the primary tumor.

Breast-conserving surgery or mastectomy was performed on the ipsilateral side with or
without lymph node staging as considered appropriate based on diagnostic biopsy findings.
In patients who chose to undergo CPM, synchronous or delayed CPM was performed with
or without sentinel lymph node biopsy at the discretion of the operating surgeon.

Statistical Analysis

RESULTS

For statistical analyses, patients who underwent surgery for breast cancer were separated
into two groups—patients who underwent CPM and patients who did not undergo CPM.
Clinicopathologic data were tabulated for each of these groups. Student’s t test with
appropriate normality checks was used to compare the means of all continuous variables.
For univariable comparisons of all categorical variables, Chi squared analysis or Fisher’s
exact test (when sample sizes are small) was used. We performed univariable and
multivariable analyses, and used a stepwise multiple logistic regression analysis to identify
variables that were associated with undergoing CPM in patients who underwent surgery for
breast cancer (breast-conserving surgery and/or mastectomy) and separately in those who
underwent mastectomy as the primary procedure for their breast cancer. All P values were
2-tailed, and we considered P values < 0.05 to be significant. Stata statistical software
(StataSE 10, StataCorp LP, College Station, TX) was used for all statistical analyses.

Patient, Tumor, and Treatment Characteristics

A total of 2504 women with stage O-I11 unilateral primary breast cancer who underwent
surgical treatment at the University of Texas M. D. Anderson Cancer Center were included
in this study. The median age of the patients was 54 years (range, 22-97 years); 1861
(74.3%) were white, and 643 (25.7%) were of other ethnicities (African American, Asian,
Hispanic). The clinical stage of the primary tumor at diagnosis was 0, I, 11, and Il in 16.2%,
37.8%, 32.2%, and 13.8% of the patients, respectively. A total of 304 (12.1%) patients had
primary tumors of invasive lobular histology. Of the 2504 patients, 1223 (48.8%) underwent
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total mastectomy for their known ipsilateral cancer. Of the 284 patients (23.2% of those
undergoing ipsilateral mastectomy) who had CPM, 246 underwent CPM at the time of
treatment for their ipsilateral breast cancer (immediate) and 38 had CPM at a later time
(delayed). Eight patients (2.8%) had an occult malignancy in their CPM specimen, and 50
patients (17.6%) had ADH, ALH, and LCIS histologic findings in the CPM specimen.

Figure 1 shows the proportion of patients who underwent CPM over time from 2000 to
2006. The CPM rate increased significantly from 6.8% in 2000 to 14.0% in 2006 (a 105%
increase, P<0.0001). The CPM rate was also significantly increased when only patients
undergoing mastectomy for treatment of their primary tumor were considered. This
increased, from 15.5% in 2000 to 29.8% in 2006 (a 92% increase, P<0.0001).

Factors Associated with CPM

The demographics, tumor, pathologic and treatment characteristics of the patients who did
and did not undergo CPM are summarized in Table 1. Univariable analyses revealed that
patient age <50, white ethnicity, marital status, family history of breast cancer, use of
hormone replacement therapy, undergoing BRCA1/2 genetic testing before surgery, higher
clinical tumor stage, multicentric primary tumor, invasive lobular histology, and use of
reconstructive surgery were significantly associated with undergoing CPM.

MRI was performed only selectively in this series. Patients who underwent CPM were more
likely to have undergone an MRI of either breast compared with patients who had a
unilateral mastectomy without a CPM (9.9% vs. 5.4%, p<0.0001), however, of the 28 CPM
patients who underwent an MRI, 18 only had imaging of the ipsilateral breast, and 7 had
imaging of the contralateral breast, and 3 had bilateral imaging. Review of the medical
records suggested that none of the 28 CPM patients who had an MRI of either breast
decided to pursue a CPM due to MRI findings.

Multivariable logistic regression analysis with backward variable selection (Table 2)
revealed that younger patients (< 50 years of age) were significantly more likely to undergo
CPM (odds ratio (OR) 1.78, 95% confidence interval (CI): 1.33-2.39): 17.6% of patients <
50 years underwent CPM compared with only 8.0% of women = 50 years. Patients were also
significantly more likely to undergo CPM if they were white (OR 2.54, 95% ClI: 1.73-3.74),
had a family history of breast cancer (OR 1.57, 95% CI: 1.19-2.09), had stage Il tumors (OR
2.25, 95% CI: 1.46-3.46) or stage Il tumors (OR 2.44, 95%CI: 1.44-4.15), underwent
BRCA1/2 genetic testing before surgery(OR 4.51, 95% CI: 1.98-10.25), had reconstructive
surgery (OR 8.82, 95% Cl: 6.59-11.80), or had invasive lobular histology (OR 1.89, 95%
Cl: 1.30-2.74). Neither ER/PR status of the primary tumor nor surgeon characteristics
(gender, age) was associated with the use of CPM.

When only patients who underwent total mastectomy for treatment of their primary tumor
were included in the analysis, univariable analysis (Table 1) revealed that patient age,
ethnicity, marital status, family history of breast cancer, undergoing BRCA1/2 genetic
testing before surgery, higher clinical tumor stage, invasive lobular histology, and use of
reconstructive surgery were significantly associated with undergoing CPM. Multivariable
logistic regression analysis (Table 2) revealed that younger patients (< 50 years of age) were
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significantly more likely to undergo CPM (OR 1.72, 95% ClI: 1.26-2.25): 30.6% of patients
< 50 years of age underwent CPM compared with only 18.2% of women = 50 years of age.
Patients were also significantly more likely to undergo CPM if they were white (OR 2.51,
95% CI: 1.70-3.71), had a family history of breast cancer (OR 1.45, 95% CI: 1.08-1.94),
had stage Il tumors (OR 1.76, 95% CI: 1.11-2.79), underwent BRCA1/2 genetic testing (OR
3.92, 95% CI: 2.30-6.67), underwent reconstructive surgery (OR 2.70, 95% CI: 1.95-3.74),
or had invasive lobular histology (OR 1.63, 95% CI: 1.11-2.39).

Factors Associated with Timing of CPM

The demographics, tumor, and treatment characteristics of the patients who underwent
immediate CPM as compared with delayed CPM are summarized in Table 3. Patients with
younger age, other ethnicity, single status, who had BRCA1/2 genetic testing before surgery,
higher clinical tumor stage, and use of reconstructive surgery were more likely to undergo
delayed CPM instead of immediate CPM.

Patients’ Decision-Making Regarding the Use of CPM

The patients’ reasons for undergoing CPM (as attributed by the surgical team and
prospectively collected in the database) are summarized in Table 4. Most patients (87%)
chose to undergo CPM because of a family history of breast cancer, a psychological fear of
developing another breast cancer, or perceived difficulty in surveillance for CBC because of
clinically and mammographically dense breast tissue or diffuse microcalcifications in the
contralateral breast.

Genetic Testing for Germline Mutations in BRCA1/2

Table 5 summarizes the impact of genetic testing on the decision to undergo CPM. Thirty-
three patients had genetic testing prior to surgery. Eight of these patients had a deleterious
BRCA1/2 mutation identified and then proceeded to undergo CPM. Interestingly, 10 patients
who underwent genetic testing and were found not to carry a deleterious BRCA1/2 mutation
still chose to undergo CPM.

DISCUSSION

Over the past decade, increasing numbers of women with breast cancer have been electing to
undergo CPM to reduce the risk of contralateral breast cancer 1°. In this study, we sought to
identify factors that were associated with the decision to undergo CPM. Of 2504 women
with stage O—I11 unilateral breast cancer who underwent breast-conserving surgery or
mastectomy for their primary tumor at our institution, we found that 11.3% underwent CPM.
Several patient and tumor characteristics were associated with patients undergoing CPM
including patient age, ethnicity, family history of breast cancer, undergoing BRCA1/2
genetic testing, higher clinical tumor stage, invasive lobular histology, and use of
reconstructive surgery.

We found that the proportion of patients who chose to undergo CPM at our institution
doubled between 2000 and 2006. Similarly, Tuttle et al. found that the rate of CPM in
patients with stage I-111 unilateral breast cancer increased by 150% from 1998 to 2003 16
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and that the rate of CPM in patients with ductal carcinoma in situ increased by 148% in the
United States from 1998 to 2005 17, There are many factors that may have contributed to the
increased use of CPM over this timeframe, including an increased patient interest in cancer
prevention, the availability of genetic counseling and BRCA 1/2 testing, and the increased
utilization of skin-sparing mastectomy and availability of breast reconstruction.

MRI is increasingly used in the preoperative assessment of both the ipsilateral and
contralateral breasts of women with newly diagnosed breast cancer!8: 19, Katipamula and
colleagues recently reported that among women treated for early-stage breast cancer at the
Mayo Clinic between 1997 and 2006, 52% of those who had a breast MRI underwent
mastectomy compared with 38% of women who did not receive an MRI20. Sorbero and
colleagues reported that women who underwent MRI were nearly twice as likely to have
CPM?L, In this study, the overall use of MRI is low, with MRI being used selectively.
Although more of the patients that underwent CPM had a MR, only 3.5% underwent a
contralateral MRI, and a retrospective review of the medical records of the CPM patients
who had an MRI of either breast suggested that the MRI results did not lead to the decision
for CPM in our patients. Thus the trend of increasing CPMs in our institution appears to not
be driven by the use of MRI. However, in our institution, more recently, the contralateral
breast is also imaged when an ipsilateral MRI is ordered. How this change in practice will
affect CPM rates will need to be followed.

At our institution, several patient variables were associated with the decision to undergo
CPM. For example, in all patients who underwent surgery for breast cancer and in those who
underwent mastectomy for treatment of their primary tumor, Caucasian race was associated
with significantly higher CPM rates. Ethnicity was also found to be an important predictor
of CPM in studies examining the SEER database by Tuttle et al. 16: 17. Race and ethnicity
are known to effect the delivery of definitive local therapy 22, choice of breast-conserving
surgery versus mastectomy 23, and utilization of immediate breast reconstruction in patients
undergoing mastectomy 24. In our study, Caucasian race was a predictor for patients
undergoing CPM independent of tumor stage and use of reconstruction. Further study is
warranted to evaluate both the patient and heath care provider variables that may contribute
to this ethnic disparity.

Age younger than 50 years and invasive lobular histology were both significantly associated
with patients undergoing CPM in our study. Using data from the SEER registry and the
Connecticut Tumor Registry, Tuttle et al. 16 and Polednak 25 also reported that young age
and lobular histology were associated with higher CPM rates. The increased utilization of
CPM in younger patients is not surprising, as patients who are younger in age at breast
cancer onset are more likely to have a hereditary breast cancer. In addition, among BRCA1/2
mutation carriers, younger age at diagnosis of the first breast cancer predicts a higher risk of
CBC 26, Furthermore, even among women without a recognized genetic predisposition to
breast cancer, younger women would still be expected to derive more benefit from CPM
owing to their longer life expectancy and subsequently higher expected lifetime risk of
developing another primary breast cancer.
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The increased utilization of CPM that we and others found in patients with invasive lobular
carcinoma is of particular interest. Although patients with invasive lobular carcinoma have
been reported to be at a significantly increased risk of CBC # 912 many of these studies
were performed more than twenty years ago when there was still controversy regarding the
diagnoses of lobular carcinoma in situ and invasive lobular histology. Others, such as our
recent study, have determined predictors of incidental CBC on CPM specimens 12, and
found that ipsilateral lobular histology increased the likelihood of identifying a CBC on
CPM. However, these studies do not truly answer the question of whether patients with
invasive lobular carcinoma undergoing current standard-of-care treatments for unilateral
cancer are more likely to develop a clinically significant CBC in the future. In fact, Gao et
al. ® did not observe a higher rate of CBC in patients with invasive lobular cancer compared
with invasive ductal cancers. Similarly, in our previous work, we have found no difference
in the CBC rates of patients undergoing breast conservation for invasive lobular carcinoma
compared with those with ductal carcinoma. 27 As most lobular carcinomas are ER positive,
it is likely that even if there is a propensity for CBC development, it may be overcome by
the chemopreventive effect of current adjuvant endocrine therapy regimens.

When considering CPM, it is important to weigh the absolute risk of CBC against the risk of
the proposed surgery, patient comorbidities, and competing risk of recurrence from the
primary tumor. The absolute risk of CBC varies not only with the factors discussed above
but also with the treatment of the primary tumor. An overview of randomized
polychemotherapy trials demonstrated that adjuvant chemotherapy was associated with a
20% reduction in CBC risk and that the use of tamoxifen was associated with a 47% risk
reduction 28, In considering the risk of the proposed surgery, one must also consider how the
surgery will effect adjuvant therapy; even minor wound complications may potentially delay
recommended chemotherapy or radiation therapy for the primary cancer after surgery.
Indeed, in a previous study, we found that bilateral mastectomy for unilateral cancer
conferred a higher risk of complications than unilateral mastectomy, with 8.4% of the
complications occurring on the primary side, 6.3% occurring on the contralateral side, and
1.7% occurring bilaterally; thus, CPM does increase the complexity of the surgical
procedure and may increase the complications incurred 1.

Breast cancer patients with deleterious BRCA1/2 mutations have a significantly increased
risk of developing CBC 8- 7. Thus, it is important to pursue genetic risk stratification for
patients with a family history of breast or ovarian cancer or those who are at a young age at
breast cancer onset. We found that genetic testing for the BRCA1/2 mutation has increased
in recent years at our institution. This may reflect increased awareness and acceptance of
genetic testing by patients and physicians, or it may reflect a more recent restructuring of the
medical cancer genetics services at our institution. In our study, genetic testing for BRCA1/2
mutations was associated with patients choosing to undergo CPM. Interestingly, several
patients who underwent testing and were negative for any deleterious mutations in the BRCA
genes still chose to undergo CPM. In fact, patients who had pursued genetic testing were
more likely to undergo CPM regardless of results of BRCA testing.

Although there is evidence that CPM does in fact decrease CBC risk 2 2%-31 the impact of
CPM on survival has been more controversial. If there is indeed a survival benefit from
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CPM, it could be hypothesized that the benefit would be greatest in patients with early-stage
cancer, who have the lowest risk of death from the primary cancer. Shrag et al. reported that
in BRCA1/2 mutation carriers, patients with early-stage node-negative breast cancer would
be expected to have the greatest gains in life expectancy after CPM 32. Interestingly, among
all patients who underwent surgery for breast cancer in our study, patients who had higher-
stage disease (stage Il or 111) were more likely to choose to undergo CPM; however, this was
no longer true when only patients who underwent mastectomy for treatment of their primary
tumor were considered. Whether our findings reflect the greater psychologic fear of patients
who have a more aggressive primary tumor at diagnosis or whether it reflects that patients
with larger tumors that necessitate mastectomy are more likely to elect a contralateral
procedure remains unclear. However, it emphasizes that we need better tools to inform
women of their absolute risk of CBC as well as the competing risk of recurrence from their
primary breast cancer to assist them in their decision-making process.

Although absolute indications for CPM have not been established, the Society of Surgical
Oncology has published criteria for considering the use of CPM, listing reconstructive
issues, such as symmetry and/or balance as a consideration 33. Also, in a study of breast
cancer patients from the National Cancer Institute-funded Cancer Research Network
between 1979 and 1999, Geiger et al. reported that patients who underwent CPM were more
likely to undergo breast reconstruction than patients who did not undergo CPM 34, In our
study, use of reconstructive surgery was the strongest factor associated with patients
undergoing CPM on multivariable analysis. Some patients may pursue CPM for
reconstructive issues, such as the desire to achieve symmetry (especially a concern with
implant reconstructions) or the ability to undergo autologous abdominal tissue-based
reconstruction only once. Alternatively, there may be other variables driving the decision to
pursue reconstruction and/or CPM.

Our study had several possible limitations, including those inherent to any single-institution,
retrospective study. One limitation is that we did not evaluate patient satisfaction with and
psychosocial outcomes after CPM. Given the retrospective nature of the study, we were also
unable to discern the role of the patient’s choice versus the surgeon’s influence on the
decision to pursue CPM. Furthermore, this study reflects the patterns of care at a major
cancer center. The CPM rates may have been influenced by an increased number of
informed patients seeking out certain treatments, the ready availability of genetic
counseling, and the patients’ desire and ability to undergo immediate reconstruction.
Regardless, results of this study may be valuable to other institutions with respect to their
own recommendations on the use of CPM in patients with unilateral breast cancer. Our
study opens this subject up to further critical analysis and debate among patients and
clinicians who treat women with breast cancer.

In conclusion, we found that various patient and tumor characteristics were associated with
the decision to undergo CPM. Evidence-driven models are needed to better inform women
of their absolute risk of CBC and the competing risk of recurrence from their primary breast
cancer in order to empower these women during the active decision-making process.
Genetic counseling and selective use of genetic testing may also guide rational decision
making.
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CPM Rate by Year
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Figure 1.

Patients with unilateral breast cancer who underwent contralateral prophylactic mastectomy.
Abbreviation: CPM, contralateral prophylactic mastectomy.
* Breast-conserving surgery and/or mastectomy for treatment of the patient’s primary tumor.

Cancer Prev Res (Phila). Author manuscript; available in PMC 2015 February 25.



Page 12

Yietal.

(€0 e (c0)s (52 apIS [eJaleenuo)
(T') 8y (zv) ve L) 1e apis Arewitid
(9v6) 888 (5'g6) T2TC (T°06) 952 AKiabiuns Jayye 4o auoN
,Joo0 ,1000°0> [N 158019
(0'66) 0€6 (¢'66) S02¢ (2¢6) 992 ON
(016 (Lro)st (c9) 8T SOA
T000> T000'0> AK1abuns a10jaq Bunsal onauab g/TvoHd
(82) 9¢ (€218 (s¢) 0T umousun
(¢'89) LS (L€9) z61T (0e9) 6.1 ON
(0'6€) 99¢ (ovv) 226 (5e€) s6 SOA
$1°0 $100°0 AdeJayy yuswaoe|das sUOWIOH
(0'z8) 0L (0'z8) T28T (9'€2) 602 S3Ale|a) 8a163p-isily Ul JON
(81) 69T (081) 66€ (7'92) 2 anlje|al av1bap-isiyy e uj
2000 1000 Jaoued isealq Jo Aloisiy Ajiwe
(e29) 8€S (£'29) 1821 (eev) gzt ON
(L'2v) Tov (e'2v) 686 (2'99) 191 SOA
T000'0> T000°0> J1aoued 1seauq 4o A10isiy Ajiweo
(8'22) v1e (9'22) 205 (LeT) 6€E sIYO
(Ten) vit (r'11) 252 (58) ve albuis
(T'59) 119 (0'99) 99vT (82L) T2 paLLeN
T000°0> T000°0> Snjels [eleln
(z'1€) €62 (z'22) €09 (T'v1) Ov S0
(8'89) 9v9 (82 L19T (6'58) vve 3HUM
T000°0> T000°0> Aoiuya
(€'€9) ¥65 (0'89) 60ST (s'op) zet Teak 0G=<
(£9¢) sve (0ze) 112 (5€g) st 1eak 0G>
T000°0> 1000°0> aby
1000°0> (88-92) £'vS 1000°0> (26-92) 8'GS (58-22) 961 Teak (aBuel) abe uelpsiN
1d (6e6=U) AWOIBEE N "NdD ON 1d (0zzz=v) ABOINS AUV NdION  (82=u) ' NdD SOIS1B10R YD

"J0U PIP OYM 3S0Y) YIIM pasedwiod |NdD Jusmiapun oym sjuaiied Jaoued 1sealq JO SoNSIIa1oR.IeYD Juawieal] pue aibojoyred ‘lown ‘olydeibowaq

NIH-PA Author Manuscript

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Cancer Prev Res (Phila). Author manuscript; available in PMC 2015 February 25.



Page 13

Yietal.

*A10Ba1ed umouxun ayy mc_c:_oxm_H

9| qeLIeA [201106812) 10} SIS8) 10BX3 S, Jaysl- 10 81enbs-1yD pue Sa|geLIBA SNONUIUOD 10} SIS8l-} 0} puodsaiiod sanjeA-d “INdD Jusmiapun oym siusied o) paredwod

1

“Jown) Arewnd sjuaired ay) o Juswieal) Joj Awoidsisew 10 Alabins Buinlasuoo-1sealg
*

‘paiy1oads asimIaylo ssajun ‘syusijed Jo (95) Jaquuinu ay se pajuasald ale eleq 810N

‘Awoyoasew onoejAydold [eiare[eiuod ‘NdD :UoneInIqay

(6'29) 165 (¢'se) 0ot ON
(T2€) 8¥¢ (8'79) ¥81 SOA
T000™> uonaNIISU0IRY
(e2v) 66 8¢ AworosiseN
(2°29) 1821 0 A1abuns Buiniasuoo-isealg
T000°0> Jowny Arewnd 1oy A1sbing
(8'5) 55 (e9) LT1 (9v) €T umoujun
(ovv) €Tv (8'ov) 906 (7'sv) 62T annefaN
(z'09) T2v (6'€9) L6TT (09) 2vT aANIsOd
+08°0 $91°0 snyels Joydadel auoIaIsaboId
() 18 (6'v) 80T (ev) et umouxun
(z'62) vi2 (z'92) ¢85 (0'7€) 88 anlefaN
('59) ¥19 (6'89) 0€ST (8'9) 8T aAIISOd
+79°0 +8600 snyels J01dedal usbous3
(6'58) L08 (8'88) 2L6T (€'08) 82C S19U10
(T'v1) 2eT (z'1T) 82 (2'61) 95 Je|nqoj aAlseAu]
200 T000°0> Jowny Arewnd yo ABojoisiH
(£'02) v61 (8'01) 6€C (287) €5 SOA
(e'62) SvL (z'68) 1861 (e'18) T€CT ON
9’0 T000°0> Jowny oLUBNNIA
(r've) 62e (2€1) ¥0€E (8'v1) 2 1}
(T'ge) oge (8'0¢) ¥89 (0ev) zet 1]
(¥'52) 8ee (0'6€) 598 (582) 18 I
(Tsm) evt (591) L9 (LeT) 6E 0
€000 T000°0> afbe)s Jowny [ea1ulD
1d (6e6=U) AWOIBEEW "NdD ON 1d (0zze=u) KBOINS AUV WdION  (ygz=u) ‘INdO SoIs1RIR YD

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Cancer Prev Res (Phila). Author manuscript; available in PMC 2015 February 25.



Page 14

Yietal.

NIH-PA Author Manuscript

T0000> 9L'¢-/6'T ¢/'¢ 1T0000> O08TI659 ¢88 SSA

- - - - - - (wusiaya1) ON
uonoNIISU0IY

6100 T€¢-L0T 89T T00°0 ¥L'¢-0€T 68T SSA

- - - - - - (1uaiajal) oN
ABOJ01SIY JeINgO| BAISBAU]

2290 67¢-G80 GT'T T00°0 STyl  vr'e 1

1100 6LC-1T'T ¢8T T0000> 9ve-9¥'T GC'¢ 1

S6T°0 61¢-G80 LET €80 L9T-890 0T |

- - - - - - (yuasagal) 0
afeys Jowny [eaulD

T0000> G€¢T-ST¢ 9T'S T0000> GCO0T-86'T ISV AKisbuns a1058q 1581

- - - - - - (quauayas) A1sbuns 210480 1531 ON
Bunsay onaush z/Tvoug

¢00°0 TT¢-LTT 8971 1000 60¢6TT /ST SOA

- - - - - - (1uaiajal) oN
J190URd 1Se8lq J0 AloIsiy AjiweS

€9°0 TT¢€90 0917 290 60¢c—¥90 91T BY1o

6v0°0 €L°¢-¢00T 991 G500 ¥9'¢-66'0 29T patireN

- - - - - - (quauayai) ajbuls
snyels [elteln

T000'0> 88¢€8LT €9¢ 71T0000> VLE-ELT ¥9¢C AMUYM

i R - - - - (wuasaya1) s18Y10
aoey

T0000> 09CS€T ¥87T 1000 6E€C-€ET 8LT 05>

- . - - - - (wuaiagar) 052
aby
d 1D % S6 d0 d 1D % S6 d0 d|qelien

AJuo Awo1eise N *\Cmm?m Auy

¢ ?olgel

NIH-PA Author Manuscript

*Awojoaisew anoejAydoad Jessrejesauod Bulobispun yiim paleidosse S101oe) ayl Jo SIsAjeue ajqeLIeARINIA

NIH-PA Author Manuscript

Cancer Prev Res (Phila). Author manuscript; available in PMC 2015 February 25.



Page 15

Yietal.

U01103]8S B]qRLIEA PJeMXIB] UMM UOISSaIBa1 911s1B0] YIim aUOp Sem SISA[eue a|qeLIBARINIAl

*Jown) Arewnd s,juaired ay Jo Juswiiealy 104 Awoloslsew Jojpue A1abins Buialasuod-1sealg
*

0118y SPPO 'HO ‘[eAIBIUI 30USPILUO0ID ‘| UONBIABIGAY

NIH-PA Author Manuscript NIH-PA Author Manuscript

NIH-PA Author Manuscript

Cancer Prev Res (Phila). Author manuscript; available in PMC 2015 February 25.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Yietal. Page 16

Table 3

Demographic, tumor, pathologic and treatment characteristics of breast cancer patients who underwent
immediate CPM as compared with delayed CPM.

Characteristics Immediate CPM  Delayed CPM P value
N=246 N=38
Median age (range) year 49 (22-85) 43.5 (29-68) 0.005
Age 0.055"
<50 year 120 (48.8) 12 (31.6)
>=50 year 126 (51.2) 26 (68.4)
Ethnicity 0.01*
White 217 (88.2) 27 (71.1)
Others 29 (11.8) 11 (28.9)
Marital status 0.03
Married 197 (80.1) 24 (63.2)
Single 17 (6.9) 7(18.4)
Others 32 (13.0) 7 (18.4)
Clinical tumor stage 0.012*
0 37 (15.0) 2(5.2)
I 76 (30.9) 5(13.2)
Il 100 (40.8) 22 (57.9)
1l 33 (13.5) 9 (23.7)
Family history of breast cancer 0.6
Yes 141 (57.3) 20 (52.6)
No 105 (42.7) 18 (47.4)
BRCA1/2 genetic testing before surgery <0.0001
Yes 9(3.7) 9 (23.7)
No 237 (96.3) 29 (76.3)
Reconstruction 0.027”
Yes 153 (62.0) 31 (81.6)
No 93 (37.8) 7 (18.4)

Abbreviation: CPM, contralateral prophylactic mastectomy.

*
P-values correspond to t-tests for continuous variables and Chi-square or Fisher’s exact tests for categorical variables
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Factors influencing a patient’s decision to undergo contralateral prophylactic mastectomy (as documented in

the patients’ records)

Factors

Number of patients* (%)

Family history of breast cancer

Difficult surveillance

Psychological fear

Family history of other cancer
Multicentric/multifocal primary breast cancer
Reconstructive issue

Unknown

85 (30)
91 (32)
135 (48)
66 (23)
50 (18)
30 (11)
17 (6.0)

*
Some factors were listed more than once in an individual patient’s medical records
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Table 5

Incidence and results of genetic testing in patients who did and did not undergo CPM

Characteristics Number of patients (%) p*
No CPM CPM
Genetic testing before surgery(n=33) (n=15) (n=18) 0.003
BRCA1/2 mutation 0 8
No BRCA1/2 mutation 15 10

Abbreviation: CPM, contralateral prophylactic mastectomy.

*
Fisher’s exact tests
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