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Abstract  

Background: Breast cancer is the most common cancer and the second most common 
cause of cancer-related death among North American and Western European women. Recent 
progress in understanding the genetic basis of breast cancer, along with rising incidence rates, 
have resulted in increased interest in prophylactic mastectomy as a method of preventing 
breast cancer, particularly in those with familial susceptibility. 

Objectives: The primary objective was to determine whether prophylactic mastectomy 
reduces death from any cause in women who have never had breast cancer and in women 
who have a history of breast cancer in one breast. The secondary objective was to examine 
the effect of prophylactic mastectomy on other endpoints including breast cancer incidence, 
breast cancer mortality, disease-free survival, physical morbidity, and psychosocial 
outcomes. 

Search strategy: Electronic searches were performed in the Cochrane Central Register of 
Controlled Trials (CENTRAL), MEDLINE, EMBASE, Cancerlit, and the Science Citation 
Index. 

Selection criteria: Inclusion criteria were studies in English of any design type including 
randomized or nonrandomized controlled trials, cohort studies, case-control studies, and case 
series with at least ten participants. Participants included women at risk for breast cancer in at 
least one breast. Interventions included all types of mastectomy performed for the purpose of 
preventing breast cancer, including subcutaneous mastectomy, total or simple mastectomy, 
modified radical mastectomy, and radical mastectomy. 

Data collection and analysis: Information on patients, interventions, methods, and results 
were extracted by at least two independent reviewers. Methodological quality was assessed 
based on how well each study minimized potential selection bias, performance bias, detection 
bias, and attrition bias. Data for each study were summarized descriptively; quantitative 
meta-analysis was not feasible due to heterogeneity of study designs and insufficient 
reporting. Data were analyzed separately for bilateral prophylactic mastectomy (BPM) and 
contralateral prophylactic mastectomy (CPM). 

Main results: Twenty-three studies, including more than 4,000 patients, met inclusion 
criteria. No randomized or nonrandomized controlled trials were found. Most studies were 
either case series or cohort studies. All studies had methodological limitations, with the most 
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common source of potential bias being systematic differences between the intervention and 
comparison groups that could potentially be associated with a particular outcome. Thirteen 
studies assessed the effectiveness of BPM. No study assessed all-cause mortality after BPM. 
All studies reporting on incidence of breast cancer and disease-specific mortality reported 
reductions after BPM. Nine studies assessed psychosocial measures; most reported high 
levels of satisfaction with the decision to have prophylactic mastectomy (PM) but more 
variable satisfaction with cosmetic results. Only one study assessed satisfaction with the 
psychological support provided by healthcare personnel during risk counseling and showed 
that more women were dissatisfied than satisfied with the support they received in the 
healthcare setting. Worry over breast cancer was significantly reduced after BPM when 
compared both to baseline worry levels and to the groups who opted for surveillance rather 
than BPM. Three studies reported body image/feelings of femininity outcomes, and all 
reported that a substantial minority (about 20%) reported BPM had adverse effects on those 
domains. Six studies assessed contralateral prophylactic mastectomy. Studies consistently 
reported reductions in contralateral incidence of breast cancer but were inconsistent about 
improvements in disease-specific survival. Only one study attempted to control for multiple 
differences between intervention groups, and this study showed no overall survival advantage 
for CPM at 15 years. Two case series were exclusively focused on adverse events from 
prophylactic mastectomy with reconstruction, and both reported rates of unanticipated re-
operations from 30% to 49%. 

Conclusions: While published observational studies demonstrated that BPM was effective 
in reducing both the incidence of, and death from, breast cancer, more rigorous prospective 
studies (ideally randomized trials) are needed. The studies need to be of sufficient duration 
and make better attempts to control for selection biases to arrive at better estimates of risk 
reduction. The state of the science is far from exact in predicting who will get or who will die 
from breast cancer. By one estimate, most of the women deemed high risk by family history 
(but not necessarily BRCA 1 or 2 mutation carriers) who underwent these procedures would 
not have died from breast cancer, even without prophylactic surgery. Therefore, women need 
to understand that this procedure should be considered only among those at very high risk of 
the disease. 

For women who had already been diagnosed with a primary tumor, the data were 
particularly lacking for indications for contralateral prophylactic mastectomy. While it 
appeared that contralateral mastectomy may reduce the incidence of cancer in the 
contralateral breast, there was insufficient evidence about whether, and for whom, CPM 
actually improved survival. 

Physical morbidity is not uncommon following PM, and many women underwent 
unanticipated re-operations (usually due to problems with reconstruction); however, these 
data need to be updated to reflect changes in surgical procedures and reconstruction. 

Regarding psychosocial outcomes, women generally reported satisfaction with their 
decisions to have PM but reported satisfaction less consistently for cosmetic outcomes, with 
diminished satisfaction often due to surgical complications. Therefore, physical morbidity 
and post-operative surgical complications were areas that should be considered when 
deciding about PM. With regard to emotional well-being, most women recovered well 
postoperatively, reporting reduced cancer worry and showing reduced psychological 
morbidity from their baseline measures; exceptions also have been noted. Of the 
psychosocial outcomes measured, body image and feelings of femininity were the most 
adversely affected. 
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Background  

Breast cancer is the most common malignancy and second only to lung cancer as the major 
cause of cancer-related deaths among women in North America and Western Europe (Greenlee 
2001). Moreover, the incidence of breast cancer is increasing (Greenlee 2001). About 15 million 
women in the United States alone seek medical attention every year because of concern about 
breast cancer. 

Recent progress in understanding the genetic basis of certain breast cancers has led to 
increased interest in predicting cancer development and identifying women at high risk 
through the use of molecular methods. Women at high risk are particularly interested in 
preventing or reducing the risk of the subsequent development of breast cancer. Prophylactic 
mastectomy (PM) is among the alternatives usually offered for this purpose. 

High-risk women who have no previous personal history of breast cancer may consider 
bilateral prophylactic mastectomy (BPM) as a means of primary prevention of the disease. 
Likewise, women who were previously diagnosed with a breast cancer in one breast and thus 
are at higher risk of developing a primary cancer in the other, or contralateral breast, may 
consider prophylactic mastectomy of that breast (contralateral prophylactic mastectomy or 
CPM) as an option to prevent the occurrence of a second breast cancer. 

In the past, prophylactic mastectomy has been performed on women with any family 
history of breast cancer, painful breasts, cancer phobia, and history of breast biopsies (with or 
without proliferative disease). Recently, consideration for the procedure has tended to focus 
on women at high risk as determined by the identified presence of genetic mutations of the 
BRCA1 or BRCA2 genes, both of which are associated with increased risk of breast cancer, 
or by statistical models of risk such as the Gail model (Gail 1994) or other methods of 
estimating susceptibility. Most of the data used in this review did not allow subset 
identification by genetic testing. 

As a preventive measure, prophylactic mastectomy remains controversial. Potential 
benefits include a reduction of risk of breast cancer and psychological peace of mind. 
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Potential disadvantages include the invasiveness of the procedure, and consequent 
morbidity. Previously, many PM surgeries were subcutaneous mastectomies, preserving the 
nipple-areola complex. Currently, the norm is to perform total mastectomies, removing all 
the tissue, the nipple, and the areola. A paradox now exists in which the surgical management 
of invasive breast cancer has become less radical, with the majority of women opting for 
breast conservation, while amputation of the breast is used for breast cancer prevention. 
Furthermore, no mastectomy can remove all breast tissue and, therefore, cannot eliminate all 
risk of breast cancer, even if this surgery is shown to be effective in reducing one's risk. In 
addition, prophylactic mastectomy may cause significant physical morbidity and/or affect 
women's quality of life. Further, because no test is available that can determine which 'high 
risk' women will actually develop breast cancer in the absence of the procedure, it is likely 
that many individuals will undergo PM needlessly. Likewise, prophylactic mastectomy is not 
the only alternative for women at high risk of breast cancer. Other possible options, of 
variable demonstrated efficacy, include chemoprevention with drugs such as tamoxifen (Fisher 
1998), frequent surveillance with frequent clinical examinations and imaging studies, and/or 
oophorectomy. 

Given the drastic and irreversible nature of prophylactic mastectomy, it is essential that 
women considering this procedure be able to make informed decisions based upon the best 
available evidence, consider both the benefits and limitations of the procedure, and weigh the 
risks and benefits of other alternatives. 

This review evaluates the existing research literature on the effectiveness of prophylactic 
mastectomy in terms of overall mortality, breast cancer mortality, breast cancer incidence, 
disease-free survival, physical morbidity, and quality of life among both disease-free women 
and women with disease in one breast who have elective PM in the other non-diseased breast. 
There are some other reviews of the scientific literature concerning prophylactic mastectomy 
(Anderson 2001; Eisen 2000; Simmons 1997; Stefanek 2001). However, these reviews either have 
lacked a systematic search strategy, an assessment of methodological quality of the included 
studies, or a comprehensive scope including both physical and psychosocial outcomes. 

Objectives  
Primary objective: 
to determine whether prophylactic mastectomy reduces death from any cause 
* in women who have never had breast cancer 
* in women who have a history of breast cancer in one breast. 

Secondary objectives: 

* to determine whether prophylactic mastectomy reduces breast cancer incidence and 
mortality 
* to determine whether prophylactic mastectomy increases disease-free survival 
* to examine the physical morbidity associated with prophylactic mastectomy 
* to examine the quality of life, satisfaction, or other assessments of emotional or social 
function of women who undergo prophylactic mastectomy. 
Criteria for considering studies for this review  
Types of participants  

Participants comprised women at risk from breast cancer. This included women with a 
positive family history of breast cancer, previous cancer in one breast, previous multiple 
breast biopsies, and previous diagnosis of lobular carcinoma in situ, atypical hyperplasia, or 
proliferative breast disease. A positive family history was defined by the authors of each 
reported study, and is the definitions are provided in the Table of 'Characteristics of included 
studies'. 
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Types of intervention  

All types of prophylactic mastectomy were included, including subcutaneous mastectomy, 
total or simple mastectomy, modified radical mastectomy, and radical mastectomy. 

Types of outcome measures  

The primary outcome of this review is all-cause mortality. 

Secondary outcomes are: 
a) breast cancer mortality 
b) breast cancer incidence 
c) physical morbidity 
d) quality of life (including satisfaction with the decision to have PM, satisfaction with 
cosmetic outcome, satisfaction with the medical process, psychological well-being, impact on 
body image, and impact on primary relationships and sexuality). 

We did not pre-specify exclusion criteria related to duration of followup, but this 
information is available for each study in the summary table. 

Types of studies  

We searched for randomized trials as they provide the highest level of evidence. Because 
we knew it was unlikely that any would be found, we expanded our criteria to include studies 
of any design type including cohort, case control studies, and case series that had at least ten 
participants. Studies conducted during any time period and in any country were included but, 
because of limitations in our ability to read other languages, we only included studies 
reported in English. 

Search strategy for identification of studies  

The Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library 
Issue 2, 2002) was searched for relevant studies on keywords "breast cancer prevention", 
"mastectomy", "prophylactic surgery", and "prophylactic mastectomy". Searches were 
performed of the electronic bibliographic databases MEDLINE and CancerLit (1966 to 
September 2002) (Table 01), and EMBASE (1974 to September 2002) (Table 02). In both 
search strategy tables the columns were combined using "and"; the rows were combined 
using "or". After the included studies were ascertained, these studies were entered into the 
Science Citation Index (SCI) to identify other studies that had cited those studies. The SCI 
lists were reviewed for additional relevant studies. Information about additional studies was 
obtained by reviewing reference lists of articles. A trained medical librarian developed and 
performed the searches. 

Methods of the review  

Two reviewers determined the eligibility of each study. Methodological quality was 
assessed for each eligible study. Statistical pooling was not performed due to lack of data and 
heterogeneity of study outcomes. 

Description of the studies  
Study Selection 
The citation lists produced by the searches were divided into sublistings of a manageable 
size, and each was examined independently by at least two group members to determine 
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whether articles appeared to meet our inclusion criteria. Those two individuals resolved any 
differences by discussion. Copies of the articles that appeared to meet the inclusion criteria 
were obtained for closer examination, and two members of the group examined each. Two 
members of the group also examined information obtained about additional studies. The 
entire group reviewed all potentially eligible articles and made a final decision as to which 
should be included in the review. 
Data collection and analysis 
The entire group agreed upon uniform criteria for data abstraction before the process began. 
At least two group members independently examined and abstracted data from each article 
included in the review. The two members of the group resolved any differences by 
discussion. The entire group made final decisions as to presentation of the data in the review 
and the table of 'Characteristics of included studies'. 

Because of the diversity of the included studies, it was not appropriate to statistically pool 
the data. Information is reported on study design, study population, interventions used, 
outcomes reported, and methodological study quality or possible biases. Women who have 
had breast cancer in one breast arguably were different from women who were at high risk 
but had never had breast cancer. Information, therefore, was presented separately on these 
groups. The type of mastectomy may be a predictor of the success of the procedure. 
Information, therefore, was also presented by type of mastectomy. 

Methodological qualities of included studies  

Methodological quality was assessed by three reviewers assessing whether or not the 
methods sufficiently minimized selection bias, performance bias, detection bias, and attrition 
bias (Clarke 2002). Selection bias was defined as systematic differences between comparison 
groups in prognosis or responsiveness to treatment. Typically, randomization is the method 
used to reduce selection bias. However, in observational studies, controlling for variables that 
may influence the results is the major way to reduce selection bias. Performance bias was 
defined as systematic differences in care provided apart from the intervention being 
evaluated. Detection bias was defined as systematic differences between comparison groups 
in how outcomes were ascertained, diagnosed or verified. Attrition bias was defined as 
systematic differences between comparison groups in withdrawals or exclusions of 
participants from the results of a study. 

For studies with a comparison group (cohort studies or case series with a statistically 
modelled comparison group), we used the following questions to operationalize the above 
definitions: 

(1) Selection bias: Were key risk/protective factors (confounders/co-interventions) 
adjusted for to ensure comparability between groups? Key risk/protective factors were 
identified from review articles on the topic. For breast cancer incidence, the following have 
been proposed to be important factors (Lise 1997): age, number of biopsies and histological 
status of previous biopsies, family history, use of other preventive options such as tamoxifen 
or oophorectomy, BRCA (breast cancer gene mutation) status, LCIS (lobular carcinoma in 
situ) status. For mortality, the following have been proposed as important prognostic 
variables (Chang 2003): age, stage at diagnosis, treatment, ER (estrogen receptor) status, HER2 
status, and number of positive nodes. For incidence in contralateral studies, which is 
substantially affected by the features of the previous cancer, the following were considered 
important variables (Eisen 2000; Lopez 1996): stage of the previous carcinoma and the presence 
of multifocality in the ipsilateral breast, carcinoma in situ, atypical ductal or lobular 
hyperplasia in the remaining breast, strong family history of breast cancer, and BRCA 
mutation status, if known. For psychosocial studies, in which there are fewer known factors 
associated with both prophylactic mastectomy and outcome, the pre-existence of 
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psychological morbidity was deemed the major variable. 

(2) Performance bias: Was the intervention (prophylactic mastectomy) confirmed in an 
objective way (i.e., medical or surgical records) and not determined exclusively by self-
report? 

(3) Detection bias: Was the outcome assessed in a valid way (e.g., validated pre/post 
instruments for psychosocial measures, medical records for incidence, medical/death records 
for vital status) and in the same way for both groups? Was the outcomes assessor masked to 
the treatment each patient received? 

(4) Attrition bias: Was there a low dropout rate and/or were dropouts/withdrawals 
sufficiently accounted for so that the reviewer was convinced that differential reasons for 
dropping out did not occur? 

For studies without a comparison group (convenience samples or case series without 
statistically modelled comparison groups), assessment questions for items 2 to 4 remained the 
same. However, selection bias (item 1) is a term that specifically pertains to assessing 
comparability between groups. Because there were no comparison groups in these studies we 
used the term 'preferential selection' for item 1 so as not to confuse the terminology with 
'selection bias' used in studies with a comparison group. Item 1, preferential selection, asked 
the following question: was there evidence of a consecutive sample, or a clearly defined 
patient population (e.g., patients at a particular clinic at a particular time period) or some 
other method to minimize the chance that clinicians preferentially selected patients with 
favorable outcomes or that patients with better outcomes volunteered (healthy volunteer 
bias)? 

From these checklists representing the four possible sources of bias, at least two reviewers 
rated all studies on all items. Results were compared and differences resolved by discussion 
to arrive at consensus (Table 03). 

Classification of study designs 
Various study designs were included and defined as follows: 
(1) Case series: a report on a consecutive collection of patients treated in a similar manner 
without a concurrent control group (Haynes 1990). 

(2) Convenience sample: individuals or groups selected at the convenience of the 
investigator or primarily because they were available at a convenient time or place (Haynes 
1990). 

(3) Prospective cohort study: a group of exposed and nonexposed individuals that have 
been followed over time to compare incidence (or rate of death from disease) between the 
groups (Gordis 1996). In prospective cohort studies, the recruitment, exposure/intervention, and 
outcomes must all have occurred after setting up the study. 

(4) Retrospective cohort study: a group of exposed and nonexposed individuals that have 
been followed over time to compare incidence (or rate of death from disease) between the 
groups (Gordis 1996). In retrospective cohort studies, outcomes can have occurred prior to 
setting up the study or be collected afterwards, or both. 

Results  
Description of studies (table of 'Characteristics of included studies') 
The search strategies identified 1,109 citations overall. Titles and abstracts of each study 
were reviewed by teams of two people. The majority of citations were excluded because the 
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citation did not appear relevant. Copies of 193 articles were retrieved and reviewed as 
possibly relevant. Of those, 22 articles involving 23 studies met the inclusion criteria and 
were included in this review. The remaining 171 articles are listed in the table 'Characteristics 
of excluded studies' with the reason for exclusion. 

None of the studies involved controlled clinical trials, either randomized or 
nonrandomized. Of the 22 studies included, three studies (Hatcher 2001; Meijers 2001; Stefanek 
1995) were prospective cohort studies. Five studies (Babiera 1997; Hartmann 1999; Lee 1995; 
Mulvihill 1982; Peralta 2000) were retrospective cohort designs. Twelve of the studies (Horton 1978; 
Hartmann 2001; McDonnell 2001; Pennisi 1987; Frost 2000; Gabriel 1997; Josephson 2000; Hopwood 2000; Zion 
2000; Hartmann 1999; Evans 1999; Leis 1981) were quantitative case series studies. One study (Lloyd 
2000) was a qualitative case series study using an in-depth interviewing technique. Two 
studies (Borgen 1998; Montgomery 1999) were a convenience sample. Additional features of each 
study (risk definitions, follow-up times, and attrition rates) are found in Table 04 

Description of participants 
Thirteen of the studies (Borgen 1998; Frost 2000; Hartmann 1999;[two studies in the same paper] 
Hartmann 2001; Hatcher 2001; Hopwood 2000; Josephson 2000; Lloyd 2000; Meijers 2001; Mulvihill 1982; 
Stefanek 1995; Zion 2000) involved women with no previous diagnosis of breast cancer who 
underwent bilateral prophylactic mastectomy to reduce their risk of getting breast cancer. Six 
of the studies (Babiera 1997; Lee 1995; Leis 1981; McDonnell 2001; Montgomery 1999; Peralta 2000) were 
of women with a previous diagnosis of breast cancer in one breast who underwent a 
prophylactic mastectomy of the contralateral breast to reduce the risk of getting a primary 
breast cancer in the other breast. Three studies (Evans 1999; Horton 1978; Pennisi 1987) included 
participants who had bilateral prophylactic mastectomies as well as some who had 
contralateral prophylactic mastectomies. One additional study (Gabriel 1997) did not specify 
whether the study participants had bilateral or contralateral prophylactic mastectomies. 

Collectively, these studies presented data for 4,377 women who had prophylactic 
mastectomies. Participants in the studies of Frost 2000; Gabriel 1997; Hartmann 2001; McDonnell 2001; 
Zion 2000 were subsets of the participants in the Hartmann 1999 study. Care was taken not to 
count a participant more than once. 

Of the 4,377 women, data were presented for 2,856 participants who had bilateral 
prophylactic mastectomies. The number of women involved in studies involving bilateral 
mastectomy and assessing physical outcomes was 2,310 (Hartmann 1999; Hartmann 2001; Horton 
1978; Meijers 2001; Pennisi 1987; Zion 2000; Evans 1999); 1,058 women participated in studies 
looking at quality of life or other psychological or social outcomes (Frost 2000; Hatcher 2001; 
Hopwood 2000; Josephson 2000; Lloyd 2000; Montgomery 1999); and finally, 393 participants were 
involved in studies that presented information concerning both physical and psychological 
outcomes (Borgen 1998; Mulvihill 1982; Stefanek 1995). 

The number of women participating in studies of contralateral mastectomy was 1,521 
(Babiera 1997; Evans 1999; Horton 1978; Lee 1995; Leis 1981; McDonnell 2001; Montgomery 1999; Pennisi 
1987; Peralta 2000). In one study involving 92 women, the type of mastectomy could not be 
determined (Gabriel 1997). 

Description of outcomes 
Only limited data were reported for all-cause mortality, the primary outcome for this review 
(Pennisi 1987; Peralta 2000). Instead, most available data were for secondary outcomes. Seven 
studies provided data for breast cancer mortality (Babiera 1997; Hartmann 1999 [2 studies in the 
same paper]; Lee 1995; Meijers 2001; Pennisi 1987; Peralta 2000). About half of the studies reported 
data concerning incidence of breast cancer (Babiera 1997; Borgen 1998; Evans 1999; Hartmann 1999; 
Hartmann 2001; Horton 1978; McDonnell 2001; Meijers 2001; Mulvihill 1982; Pennisi 1987; Peralta 2000). 
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Four studies included data for disease-free survival (Babiera 1997; Lee 1995; Leis 1981; Peralta 2000) 
and five reported data concerning physical morbidity (Gabriel 1997; Mulvihill 1982; Pennisi 1987; 
Stefanek 1995; Zion 2000). Nine studies reported data concerning quality of life, psychological 
morbidity, or other assessments of emotional or social function (Borgen 1998; Frost 2000; Hatcher 
2001; Hopwood 2000; Josephson 2000; Lloyd 2000; Montgomery 1999; Mulvihill 1982; Stefanek 1995). One 
caveat: some papers on psychosocial outcomes may have been missed because PsychINFO 
was not searched. 
Methodological quality of included studies (Table 03) 
The methodological quality varied among studies. The most common source of potential bias 
was selection bias because most studies either did not adjust for potential confounding factors 
or failed to adjust for all of the major variables associated with a particular outcome. The 
results of these studies, therefore, were potentially confounded by other risk/protective 
factors. Performance bias (assessment of the prophylactic mastectomy) was generally not 
problematic as most studies were based on surgical reports and did not rely on self reports. 
The potential for detection bias varied among studies. Common sources of potential detection 
bias were recall bias in quality of life assessment (in which patients were asked, after PM, to 
rate their psychological status both before and after PM) and assessment of disease-free 
survival (in which regular intervals of follow up to detect recurrence of disease were not 
typically specified in CPM studies). Furthermore, studies generally did not report 
blinding/masking the study outcomes assessor or medical records extractor when determining 
cause of death from the medical record, another potential source of detection bias. Attrition 
bias was of concern in only a few studies as most studies accounted for all the participants in 
the initial sample they specified. However, in many cases there was no way to tell whether 
the number reported for the original cohort was correct. 
Overall results 
Participants who choose to undergo bilateral prophylactic mastectomy (BPM), to reduce the 
risk of having an initial breast cancer diagnosed, are almost certainly different in 
characteristics from those who already had an initial diagnosis of cancer in one breast and 
then choose contralateral prophylactic mastectomy (CPM) to reduce the risk of a primary 
breast cancer in the other breast. In light of this, we have reported the data for outcomes for 
BPM and CPM separately where possible. 
A. Bilateral prophylactic mastectomy 
As indicated above, 13 studies involved only participants who had bilateral prophylactic 
mastectomy. 
1. All-cause mortality 
None of the 13 studies reported all-cause mortality data. 
2. Breast cancer (disease-specific) mortality (Table 04) 
Three studies (Hartmann 1999 [2 studies in the same paper]; Meijers 2001) reported data 
concerning the effect of bilateral mastectomy on breast cancer mortality. 
BRCA1 and BRCA2 mutations 
In a prospective cohort design, Meijers 2001 reported that there was no death due to breast 
cancer among the 76 women who underwent BPM at three-years' follow-up, but there was 
one death among 63 women who chose surveillance. 
High risk (Strong family history, but not necessarily BRCA 1 or 2 mutation carriers) 
Hartmann 1999 followed 639 women at "high and moderate" risk of getting breast cancer. The 
median length of follow-up was 14 years. Of the 214 participants at "high risk" (as defined in 
Table 05) of breast cancer, two subsequently contracted and died of the disease, compared to 
90 deaths in the control group (participants' sisters). Depending on the model used, the study 
reported an 81 to 94 % reduction in risk of dying from breast cancer following bilateral 
mastectomy. 
Moderate risk 
There were no deaths reported for the 425 participants in the "moderate risk" group (Hartmann 
1999) compared to an expected 10.4 deaths using the Gail model. The reduction in risk for the 
"moderate risk" group, therefore, was 100 %. 
3. Breast cancer incidence (Table 05)
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Seven studies include data concerning the effects of bilateral prophylactic mastectomy on the 
incidence of breast cancer (Borgen 1998; Evans 1999; Hartmann 1999 [2 studies in the same paper]; 
Hartmann 2001; Meijers 2001; Mulvihill 1982). Two dealt with women who had BRCA 1 or 2 
mutations, one dealt with high-risk women, one dealt with moderate-risk women, and the risk 
was unknown in three. 
BRCA 1 and BRCA 2 mutations 
Genetic testing for BRCA1 or BRCA2 mutations has been able to identify women who are 
considered at high risk for developing breast cancer for several years. The participants in two 
studies (Hartmann 2001; Meijers 2001) were women with BRCA1 or BRCA2 mutations. Hartmann 
2001 reported no incidence of breast cancer (0 of 26) following BPM versus an expected 
incidence of 6 to 9 cancers in 26 women with BRCA1 or BRCA2 mutations. Various 
statistical models were used to estimate expected number of breast cancers and relative risk 
reduction, which ranged from 85% (95% CI 15.6% to 99.6%) to 100% (95% CI 54.1% to 
100.0%). The follow-up time ranged from 5.8 to 28.5 years, with a median follow-up of 13.4 
years. 

Meijers 2001 conducted a prospective cohort study comparing BRCA1 or BRCA2 positive 
women choosing BPM with those choosing surveillance. There was a significant difference 
(0 of 76 versus 8 of 63, P=0.003) in incidence of breast cancer in the BPM group. Thus, the 
study reported a 100 % reduction in estimated risk of breast cancer incidence at three years of 
follow-up. 

High risk. (Strong family history, but not necessarily BRCA 1 or 2 mutation carriers) 
Hartmann 1999 used a retrospective cohort design to determine risk among the "high risk" 
group, with sisters acting as controls. High risk was defined as having a strong family history 
of breast cancer and did not exclude women with BRCA1 or 2 mutations. (See Table 04 for 
'high-risk' criteria.) This study reported that 3 participants developed breast cancer after 
surgery compared to an expected incidence of 30 to 52.9 cancers. Thus, there was a 90 to 
94% reduction in incidence for this group. 
Moderate risk 
In the same paper, Hartmann 1999 compared incidence from a case series to expected incidence 
using the Gail model for moderate-risk women, and this approach indicated significantly 
reduced incidence of breast cancer following surgery. Among the "moderate risk" group, 4 
participants later developed breast cancer, compared to an estimate of 37.4 based on the Gail 
model, a reduction of 89.5 %. The median follow-up for all participants was 14 years, with 
99% followed for at least 2 years. 

The three remaining studies did not provide detail on risk assessment. Evans 1999 used a 
case series and compared actual incidence to expected incidence based on the Claus model, 
but this follow-up time was short, only 2.2 years. Mulvihill 1982 reported no incidence of breast 
cancer among the 9 subjects who had bilateral prophylactic surgery and 4 who had 
counseling only. This case series study made no approximation of risk reduction using a 
statistical model and included some women who would not be considered at risk today. The 
follow-up period for this study ranged from 1 to 12 years. Borgen 1998, in a convenience 
sample, reported that 3 of 370 women having prophylactic bilateral mastectomy, or less than 
1%, subsequently were diagnosed with breast cancer. Follow-up ranged from 0.2 to 51.5 
years with a mean of 14.8 years. 

4. Disease-free survival 
None of the studies reported data concerning disease-free survival following bilateral 
prophylactic mastectomy. 
5. Physical morbidity (Table 06) 
Two studies (Gabriel 1997; Zion 2000) focused on physical morbidity following BPM or CPM 
with breast reconstruction. Zion 2000 provided data on physical morbidity, defined as 
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unanticipated re-operations done for immediate postoperative complications following 
bilateral mastectomy with reconstruction; 290 of the 591 participants, or 49%, had 
unanticipated operations following the initial surgery. Reasons for the subsequent surgeries 
included the following: immediate postoperative complications (22%), implant-related issues 
(46%), and aesthetic concerns (32%). Further, 432 of 1182 (37%) original implants were 
removed with 90% being replaced. 

Gabriel 1997 defined physical morbidity as "complications leading to unanticipated surgical 
interventions following breast implant." At five years, 34% (95% CI 27.2 to 41.3%) of cancer 
patients had complications compared to 30.4% (95% CI 23.1 to 38.4%) of women having 
prophylactic surgery and 12.0% (95% CI 9.1 to 15.2%) of women having implants for 
cosmetic reasons. 

Two small case series (Mulvihill 1982; Stefanek 1995) also reported on physical morbidity. 
Stefanek 1995 found that 3 of 11 women who had reconstruction following BPM reported that 
the cosmetic results were "worse than expected." All three of them had silicone implants 
prior to the publicity about side effects of silicone. Two of these women had their implants 
removed due to rejection and subsequent infection. Mulvihill 1982 reported that all five women 
choosing BPM were enthusiastic about the operative results despite two having 
complications. One had two additional procedures due to infection and the other had severe 
contracture. 

6. Psychosocial outcomes (Table 07) 
Eight studies (Borgen 1998; Frost 2000; Hatcher 2001; Hopwood 2000; Josephson 2000; Lloyd 2000; 
Mulvihill 1982; Stefanek 1995) presented data concerning psychosocial outcomes (satisfaction 
with decision, satisfaction with cosmetic result, satisfaction with the medical process, or 
other assessments of emotional or social function). Data are derived from different sources 
ranging from subject-generated written responses to questionnaires to transcribed oral 
responses from in-depth personal interviews. The results of these studies varied. 
a. Satisfaction with decision 
None of these studies compared satisfaction with decision between women who chose 
surveillance and those who chose PM. Overwhelmingly, studies have found that women who 
have had BPM report satisfaction with their decision. Most of the women, when asked, said 
they would recommend the surgery to other women with the same risk (Stefanek 1995), would 
chose BPM again (Borgen 1998; Frost 2000), or had no regrets about their decision (Borgen 1998; 
Josephson 2000). Only a small minority of women reported dissatisfaction. Borgen 1998 found that 
5% (21 of 370) of women in the study regretted their decision to have BPM. Regrets were 
more common among women reporting that the discussion of BPM had been initiated by the 
physician. Frost 2000 similarly found a correlation between dissatisfaction and listing 
physician's advice as the primary reason for BPM. 
b. Satisfaction with cosmetic outcome 
Cosmetic satisfaction generally pertained to satisfaction with breast reconstruction, and these 
results were less consistently favorable than satisfaction with the decision. Stefanek 1995 
reported that, of the 11 of 14 who opted for breast reconstruction with BPM, 7/11 (64%) 
reported they were "quite a bit" or "very much" satisfied with the cosmetic results, 1 of 11 
(9%) was "somewhat satisfied," and 3 of 11 (27.2%) were "dissatisfied," reporting their 
results were "worse than expected". 

Frost 2000 reported similar findings to Stefanek's with 70% (393 of 562) either "satisfied" or 
"very satisfied" with BPM, 11% (69 of 562) neutral, and 19% (107 of 562) "dissatisfied" or 
"very dissatisfied." Although "satisfaction" in this study was a general question that could be 
interpreted by the respondent in any domain of satisfaction, the highest correlates to 
satisfaction were cosmetic results. For example, increased satisfaction with physical 
appearance and fewer problems with implants were highly significantly associated with BPM 
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satisfaction. 

In a small Swedish case series, 13 of the 15 (87%) participants reported that the cosmetic 
results of their surgeries were better than expected (Josephson 2000). However, 53% (8 of 15) 
responded that they did not feel that their new breasts were part of their own body. Hopwood 
2000 reported that 16% (7 of 45) required further psychiatric help following BPM, and the 
psychiatric distress was associated with surgical morbidity. Borgen 1998 reported 16% (52 of 
331) found the cosmetic results of their BPM unacceptable. 

Another important aspect of cosmetic satisfaction is the level of satisfaction among those 
women who opted for BPM without reconstruction. While the majority of women chose 
BPM with reconstruction, the minority who did not choose reconstruction appeared to be 
highly satisfied with their cosmetic decision. Stefanek 1995 found high satisfaction in the 3 of 
14 women who did not undergo reconstruction. Similarly, Frost 2000 showed that choosing not 
to have reconstruction was highly correlated with satisfaction (P = 0.001). 

c. Satisfaction with the medical process 
Only one study (Josephson 2000) asked about patient satisfaction regarding the medical process 
of providing information and support. The aim of the study was to assess the degree to which 
the counseling procedure prepared women for BPM with immediate breast reconstruction. 
While satisfaction was high for most items, 10 of 15 (66%) reported being dissatisfied with 
the support they received during information sessions. The women found it difficult to 
translate the genetic information transmitted to them, reporting that they felt "blocked" from 
receiving the information. 
d. Psychological well-being/ cancer-related anxiety 
Hatcher 2001 reported that psychological morbidity for accepters (those who had BPM) 
decreased significantly (P = 0.04) postoperatively and less for decliners (those who decided 
not have BPM) in the same time period. Frost 2000 reported a diminished level of emotional 
concern about developing breast cancer in 74% (423 of 572) of those having BPM and 
neutral or favorable effects on emotional stability in 91% (520 of 572). In this same study, 
86% (492 of 572) indicated no change or favorable effects on stress. Lloyd 2000 used 
qualitative interviews with 10 participants in order to identify the significant stages of the 
process of prophylactic mastectomy. These stages ranged from the initial decision to have the 
surgery, to "moving on" with one's life following the surgery, and all stages were superseded 
by an overarching theme of loss and suffering. 
e. Body image/sexuality 
Issues about sexuality and body image/femininity were addressed in many studies. Responses 
about sexuality ranged from no one reporting change in sexual activity or pleasure following 
BPM (Mulvihill 1982; Hatcher 2001), to 23% (132 of 572) reporting adverse effect on sexual 
relationships (Frost 2000), and 55.1% (27 of 49) reporting feeling less sexually attractive 
(Hopwood 2000). Furthermore, 23% (132 of 572) participants in the Frost 2000 study reported 
adverse effects in feelings of femininity, and 12% (6 of 49) of those in the Hopwood 2000 study 
reported moderate or much negative change in body image. 
f. Impact on interpersonal relationship 
Only one study (Josephson 2000) reported on impact on interpersonal relationships. In that small 
case series, 5 of 13 (38%) patients with partners indicated that their relationships with 
partners changed following surgery but did not specify how. 
B. Contralateral prophylactic mastectomy 
Five studies involved only participants with a previous diagnosis of breast cancer in one 
breast who chose to undergo a contralateral prophylactic mastectomy (CPM) in the other 
breast. 
1. All-cause mortality (Table 08) 
One study (Peralta 2000) reported data on 246 patients for overall survival at 15 years. Overall 
survival for participants having contralateral mastectomy was 64% (41 of 64) versus 48% (87 

Página 13 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



of 182) for those in the comparison group after controlling for multiple prognostic factors. 
This difference was not significant (P=0.26). 
2. Breast cancer (disease-specific) mortality (Table 08) 
Three studies (Peralta 2000; Lee 1995; Babiera 1997) provided data on breast cancer mortality, and 
the results were inconsistent among studies. All three studies were retrospective cohort 
studies comparing women who had chosen CPM to a group of women at the same clinical 
site who had elected not to undergo CPM. Only Peralta 2000 attempted to balance the two 
groups by adjustments in the analysis for multiple confounders. At 15 years of follow-up, 
there was a tendency toward improved disease-specific survival (P=0.06) only among the 
subgroup of patients with initial diagnoses of stage 0, 1 or 2 breast cancer: 71% (95% 
confidence interval 52% to 84%) versus 53 % (95% confidence interval 42% to 62%). Babiera 
1997 found no disease-specific survival advantage at 5 years for patients with invasive lobular 
carcinoma. Lee 1995 reported a significant survival advantage for those who had CPM or 
biopsy in the contralateral breast at 15-year followup. 
3. Incidence of breast cancer (Table 09) 
Two studies (Peralta 2000; McDonnell 2001) reported data for contralateral breast cancer incidence 
after CPM, with both showing significantly lower breast cancer incidence in those who had 
CPM. Peralta 2000 reported that 0 of 64 participants who had prophylactic surgery 
subsequently developed contralateral breast cancer compared to 36 of 182 control patients 
(19.8%). This difference in incidence was significant (P=0.005). 

McDonnell 2001 reported on a case series of 745 women (388 premenopausal, 357 
postmenopausal) who underwent contralateral prophylactic surgery and were retrospectively 
followed for a median of 10 years. Eight of these women later developed breast cancer in the 
contralateral breast; 6 of the 8 were premenopausal. The expected contralateral incidence in 
premenopausal women, adjusted for treatment with tamoxifen and adjuvant therapy, was 
106.2/388. Thus, the adjusted reduction in breast cancer incidence among premenopausal 
women was reported as 94.4%. Two of 357 postmenopausal women developed contralateral 
breast cancer following CPM. The expected incidence, adjusted for treatment with tamoxifen 
and adjuvant therapy, was 50.3 of 357, an adjusted reduction in breast cancer incidence of 
96%. Unadjusted estimates of reductions in breast cancer risk were virtually the same. These 
estimated differences were all statistically significant (P<0.05). 

4. Disease-free survival/ recurrence (Table 10) 
Three studies (Babiera 1997; Leis 1981; Peralta 2000) reported varying results on data for disease-
free survival. Follow-up intervals were not standardized in any of these studies for the 
groups. Therefore, no disease-free survival estimate has attempted to minimize the potential 
detection bias of the more frequently one looks, the more chances of finding something. 
Conversely, if one does not look, it can appear that the person has not relapsed (Johnson 2003). 

Babiera 1997 showed that the five-year disease-free survival was 89% for participants 
receiving contralateral prophylactic mastectomy versus 90% for the control group. This 
difference was not statistically significant (P=0.98). Peralta 2000 reported that at 15 years, 
disease-free survival for the group receiving contralateral prophylactic surgery was 55% 
(95% CI=38% to 69%) compared to 28 % for the control group (95% CI 19% to 36%). The 
difference was statistically significant (P=0.01). Leis 1981 reported in a case series that, among 
58 patients who were followed for 10 or more years, disease-free survival was 93.1% (54 of 
58). Data were not reported for the 68 patients who received contralateral prophylactic 
mastectomy but were not followed for at least 10 years. 

5. Physical morbidity 
None of the studies reported data for physical morbidity. 
6. Quality of life/psychological morbidity (Table 07) 
One study (Montgomery 1999) presented data concerning quality of life, satisfaction with the 
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mastectomy, or other assessments of emotional or social function. 
a. Satisfaction with decision 
Montgomery 1999 reported the majority of women in the study were satisfied with their 
decision; only 6% (18 of 296) regretted their decision, with the cosmetic results being the 
number one reason cited. Regrets were less common in women with whom the discussion to 
have CPM was initiated by the physician than in women who initiated the discussion 
themselves. The study did not compare satisfaction with decision between women who chose 
surveillance and those who chose PM. 
b. Satisfaction with cosmetic outcome 
Montgomery 1999 reported that 16% (18 of 111) of those who had reconstruction found the 
cosmetic results of their reconstruction following CPM unsatisfactory. 

As with BPM, there seemed to be correlation between satisfaction and reconstruction. 
Montgomery 1999 also found a correlation between having reconstruction and having regrets. 
The 185 women who opted not to have reconstruction after CPM had significantly less regret 
than the 111 who opted for reconstruction (p=0.01). 

C. Combined bilateral and contralateral prophylactic mastectomy 
Three studies (Horton 1978; Evans 1999; Pennisi 1987) included participants receiving BPM as well 
as participants receiving CPM. Collectively, the studies involved 1,782 participants; 1,595 of 
them` (89.5%) received bilateral prophylactic surgery, while 187 (10.5%) received 
contralateral mastectomy. 
1. All-cause mortality 
One study (Pennisi 1987) found that of the 70% of 1500 patients who were followed for 9 
years, 0.3% died of "other causes." These are the only data provided concerning mortality 
from causes other than breast cancer. There are no data for all-cause mortality. 
2. Breast cancer (disease-specific) mortality 
One study (Pennisi 1987) reported simply that 3 of the 1,500 patients receiving prophylactic 
surgery subsequently died of breast cancer. Thirty percent of participants were lost to follow-
up, however. 
3. Incidence of breast cancer 
All three studies reported data on breast cancer incidence, and all three reported few cases 
following prophylactic surgery. Horton et al. (1982) followed 104 women: 93 received 
bilateral mastectomy and 11 received contralateral mastectomy. No breast cancer developed 
in any participant following prophylactic surgery. Pennisi 1987 followed 1,500 participants: 
1,361 received bilateral surgery and 139 received contralateral surgery. Six of the 1,500 
participants (0.4%) developed breast disease following surgery. However, 30% of the 
participants were lost to follow-up. Evans reported data on 178 participants: 141 received 
bilateral surgery and 37 received contralateral surgery. No breast cancers developed after 
surgery in the participants who had prophylactic mastectomy, although the authors estimated 
that 4 cases would have been expected. Follow-up was less than five years. 
4. Disease-free survival 
None of the studies provided data concerning disease-free survival. 
5. Physical morbidity 
One study (Pennisi 1987) reported that 5% of patients receiving prophylactic surgery developed 
skin necrosis. 
6. Quality of life/psychological morbidity 
None of the studies presented data concerning quality of life, satisfaction with the 
mastectomy, or other assessments of emotional or social function. 
Discussion  
Bilateral prophylactic mastectomy incidence and mortality 
The identification of gene mutations associated with breast cancer has resulted in renewed 
interest in BPM as a preventive therapy. Most of the data used in this review did not allow 
subset identification by genetic testing. As expected, our systematic review on BPM did not 
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identify any randomized controlled trials, nor is it likely that there will be any in the future. 
Although not optimal in terms of the reliability and validity of the information collected, a 
number of nonrandomized studies were available to assist women in the assessment of the 
effectiveness of the procedure. Consideration of other possible options of variable 
demonstrated efficacy, e.g., tamoxifen, oophorectomies, or simply surveillance, may also 
play a role in decision making. 

The findings of the studies involving women with no previous history of breast cancer who 
underwent BPM were consistent in showing a reduced incidence of breast cancer and/or 
reduced breast cancer mortality, particularly in women at high risk for the disease. However, 
these findings should be taken in the context of the methodological limitations of the studies. 
The older studies included women who would no longer be considered high risk (Pennisi 1987; 
Mulvihill 1982; Horton 1978). Another study (Borgen 1998) recruited participants from ads in the 
public press and, therefore, posed the risk of healthy volunteer bias. Another study (Pennisi 
1987) had a 30% attrition rate, posing the possibility of attrition bias. For other studies, 
follow-up times were of durations of less than five years (Meijers 2001; Evans 1999). 

Furthermore, most studies lacked a comparison group. Three of the studies (Evans 1999; 
Hartmann 1999; Hartmann 2001) employed statistical modeling to simulate a comparison group, 
and this approach allowed the researchers to estimate the risk reduction attributable to BPM. 
These all found risk reductions in the PM group for both incidence and mortality. 

Human data from breast reduction surgery adds biological plausibility to the theory that 
reducing the amount of breast tissue reduces the risk of breast cancer. Baasch 1996 reported on 
1,240 women who had breast reduction surgery between 1943 and 1971 and who were 
followed until 1990. Using the number of breast cancers expected among Danish women, the 
study showed a risk reduction of 61% (95% CI 42% to 86%). The study also found that the 
reduction was greatest in women who had 600g or more of breast tissue removed. Similar 
results were obtained by Brinton 2001, who reported that women who had 800 grams or more 
of tissue removed per breast in breast reduction surgery had a 0.24 odds ratio (95% CI 0.1 to 
0.05) of developing breast cancer. PM performed on rats has not shown any survival 
advantage from the procedure, but the relevance of the rodent model has been called into 
question (Eisen 2000; Winchester 1995). 

In spite of these positive findings, there are some issues of which women considering this 
procedure should be aware. Women need to understand their true risk of developing breast 
cancer and dying from breast cancer. Among the 214 high-risk women (determined by family 
history but not necessarily BRCA1 or 2 mutation carriers) who underwent BPM in the 
Hartmann 1999 study, it has been estimated that most of the women would not have died from 
breast cancer in any case (Ernster 1999). Based on this, BPM is not a procedure that should be 
routinely considered by most women; rather, it is a radical surgical procedure to be 
considered only by those women at very high risk. 

Contralateral prophylactic mastectomy incidence and mortality 
Studies of CPM were also subject to methodological limitations leading to selection, 
detection, or attrition bias. Some studies (Leis 1981; Pennisi 1987; Montgomery 1999) had high 
dropout rates and lacked a comparison group. Lee 1995 combined in the study group women 
who had CPM with women who had a biopsy of the contralateral breast and thus, the risk 
exclusively for CPM women could not be ascertained. Efforts to control for important 
confounding factors varied among the studies. For example, McDonnell 2001 and Peralta 2000 
used multivariate analyses to adjust for chemotherapy and tamoxifen therapy while only 
Peralta 2000 adjusted for stage of primary tumor. 

Both of the studies assessing incidence of cancer in the contralateral breast while 

Página 16 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



controlling for chemotherapy and tamoxifen use (Peralta 2000; McDonnell 2001) reported 
markedly reduced incidences of breast cancer in the contralateral breast following CPM. This 
is consistent with the BPM findings and breast reduction surgery findings that reducing 
breast tissue can reduce risk of breast cancer incidence. 

However, the most significant question about CPM is whether it improves survival for 
women who already have a diagnosis of breast cancer. Only one study (Peralta 2000) controlled 
for prognostic factors (e.g., features of the primary tumor) when assessing whether CPM 
improves survival. That study found no overall survival benefit at 15 years. When that same 
study assessed breast cancer (disease-specific) survival, there was a significant benefit only 
for the subgroup of patients with early stages of disease (stages 0, 1, 2). Thus, two of the 
three studies failed to control for most prognostic factors in spite of the fact that differences 
in baseline prognostic factors were noted between CPM and non-CPM patients. 

Therefore, it is important to note that in women who have already been diagnosed with 
breast cancer, contralateral incidence reduction does not necessarily translate into survival 
advantage. This is because the risk of mortality from contralateral disease must always be 
weighed against risk of mortality from primary tumor metastases. "Patients at high risk for 
systemic spread of breast cancer may be inclined to request bilateral mastectomy to enhance 
their chance for survival. It is difficult, but necessary, to counsel patients that the risk of 
systemic disease far exceeds the risk of new ipsilateral or contralateral breast 
cancer" (Winchester 1995). Further caution is offered by Lise 1997 who recommend, "For women 
with previous breast cancer, their prognosis should be evaluated and if the risk of death from 
distant metastases exceeds that of a contralateral cancer, prophylactic mastectomy should not 
be considered." 

Psychological and physical morbidity 
The decision to have PM involves issues other than the surgical procedure. One of our 
objectives was to examine quality of life (QoL) issues postoperatively. For this group of 
studies, the most common methodological limitation was failure to address recall bias. About 
half of the studies (Borgen 1998; Frost 2000; Hopwood 2000; and Josephson 2000) collected only 
retrospective data, often asking patients to remember what their psychological state or body 
image was prior to surgery and comparing it with after surgery. 

Another common limitation was that no study that assessed patient satisfaction reported 
having used a validated patient satisfaction instrument, and unvalidated patient satisfaction 
instruments have been known to overestimate the level of satisfaction (Ware 1988; Rubin 1991). 
No study assessing decision satisfaction had a control group of those who opted not to have 
PM. It is surprising that decision satisfaction was so high, especially since the authors of the 
largest study of 425 women at "moderate risk" have stated that many of the women in their 
moderate risk group would "not now be considered to have a markedly elevated risk of breast 
cancer" (Hartmann 1999a), and Stefanek 2001 has noted that it is not uncommon for a person to 
wonder if the surgery has been "wasted" (Newman 2001). While the high decision satisfaction 
may be real, it may also be due to positive response bias from cognitive dissonance, a 
phenomenon documented in unvalidated patient satisfaction measurements (Carr-Hill 1992) and 
an issue particularly relevant to surgical decision satisfaction (Homer 2000). 

Within the methodological limitations mentioned above, some general trends can be 
observed. Generally, women reported satisfaction with their decisions to have BPM but were 
less consistent in satisfaction with cosmetic outcome; diminished satisfaction often was due 
to surgical complications. Therefore, physical morbidity and postoperative surgical 
complications should not be overlooked when making a decision about PM. Dissatisfaction 
with the decision to have BPM was correlated in two studies with either the discussion being 
initiated by the physician or the physician's advice to have BPM being the primary deciding 
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factor for the woman. Again, because decision satisfaction data were only collected 
postsurgically, we do not know the extent to which recall bias or cognitive dissonance 
influenced dissatisfied patients' recollections of the physician's role in decisionmaking. This 
correlation between regret and physician's role was not found to be true in the one CPM 
study that looked at regrets. Clearly, the primary motivation for having the procedure must 
come from the patient with the physician's role being to provide information on all available 
options without exercising undue pressure. 

With regards to emotional well-being, most women recover well post-operatively, 
reporting reduced cancer worry and showing reduced psychological morbidity from their 
baseline measures (Hatcher 2001), but exceptions have been also noted. 

In the end, this is a highly personal decision. Some women considering PM choose to live 
with a known risk of developing breast cancer. The comparison groups in many studies were 
women judged to be at high risk (using varying definitions of high risk) who were offered or 
considered undergoing BPM but opted not to have the surgery. The alternative of close 
surveillance was offered in most studies. Risk assessment and counseling were normally part 
of the decision-making process. 

Summary 
Overall, while a number of case series and retrospective cohort studies indicate that BPM is 
effective in reducing both incidence and death from breast cancer, various biases make it 
impossible to consider these findings reliable. The state of the science is far from exact in 
predicting who will get or die from breast cancer. By one estimate, most high-risk women, 
determined by strong family history but not necessarily BRCA 1/2 mutation carriers, who got 
BPM would not have died from breast cancer even without the surgery. Therefore, this 
procedure should be considered only for those at very high risk of the disease, e.g., women 
with BRCA1 and BRCA2 gene mutations. 

The women who selected BPM tended to be more anxious and more likely to believe it 
was inevitable that they would develop breast cancer. The surgery tended to reduce anxiety in 
these women. However, given the number of the women who may be overtreated with BPM, 
it is critical that women and clinicians understand the true risk for each individual woman 
before considering surgery. Understanding their true risk, in and of itself, may reduce the 
anxiety and perception of inevitability of some of these women. 

For women who have already been diagnosed with a primary tumor, the data were 
particularly lacking regarding indications for contralateral prophylactic mastectomy. While it 
appeared that contralateral mastectomy may reduce the incidence of cancer in the 
contralateral breast, there is insufficient evidence about whether, and for whom, CPM may 
actually improve survival. 

Physical morbidity was not uncommon following PM and many women underwent 
unanticipated re-operations, usually due to problems with reconstruction. These data should 
be updated to reflect changes in surgical procedures and reconstruction. 

Regarding psychosocial outcomes, women generally reported satisfaction with their 
decision to have PM, but were less consistently favorable regarding the cosmetic outcome. 
Often, diminished cosmetic satisfaction was associated with surgical complications and/or 
reconstruction. Therefore, physical morbidity and postoperative surgical complications are an 
area that should not be overlooked when making a decision about PM. Patient satisfaction 
was the least favorable regarding level of support provided by healthcare practitioners when 
providing risk assessment information. Further research needs to focus on how to make this 
information more understandable and how to minimize patients' stress when receiving it. 
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With regards to emotional well-being, most women recover well postoperatively, reporting 
reduced cancer worry and showing reduced psychological morbidity from their baseline 
measures, but exceptions were also noted. Of the psychosocial outcomes measured, body 
image and feelings of femininity were the most often adversely affected. 

Conclusions  
Implications for practice  

Even if evidence from randomized trials existed to support a large benefit, prophylactic 
mastectomy is such an extreme intervention that a single recommendation for practice is 
probably not appropriate. Given the available evidence, if PM is considered at all, it should 
only be considered by women at the very highest risk (e.g., BRCA mutation carriers with 
high-penetrance mutations). The most important practice implications of these findings are 
that providers (1) should provide understandable and complete information for patients who 
are making their decision about whether to have PM, and (2) should ensure psychosocial 
support of the patient throughout the process. 

Informational decision making 
Stefanek 1995 reported that women have anecdotally said that the decision-making phase was 
the most difficult. Studies show that many women considering PM can highly overestimate 
their risk of disease (Stefanek 1995; Metcalf 2002). Women considering BPM should not only 
understand the risk of breast cancer, but also understand that, by one estimate, most of 
women having BPM would not have died from breast cancer even without having the 
surgery. Women considering contralateral PM after a primary diagnosis of breast cancer 
should understand that there are no good long-term data to indicate CPM will improve 
survival. 

There is often confusion about what 'risk' means. It is important, therefore, to make sure 
that 'risk' is translated into understandable terminology. There is, for example, often 
confusion between absolute risk and relative risk. Absolute risk is the chance of developing 
breast cancer during a specified time. It is often expressed as the cumulative risk, i.e., the 
sum of the annual risks to a specific point in time. Relative risk expresses the comparison of 
the rate of disease in the population with the exposure under investigation against the rate in 
an unexposed but otherwise similar group" (Sakorafas 2002). As an illustration, if a woman who 
has an absolute risk of 2% for getting breast cancer over the next five years has her risk cut in 
half, the relative risk reduction would be 50%, while the absolute risk reduction would go 
from 2% to 1%. 

Also, because both subcutaneous and total mastectomies result in incomplete removal of 
all breast tissue, it is important that women know breast cancer can still occur after PM (Eisen 
2000). Therefore, what has been referred to as prophylactic mastectomy is more accurately 
termed 'risk reducing surgery' and should be discussed in the context of other options. 
Finally, women need to know that morbidity resulting in unanticipated re-operations is not 
uncommon (Zion 2000). 

Psycho-social support 
Beyond the informational needs, there is an emotional dimension to PM, and Lloyd 2000 
suggest psychological support should be part of the entire process from decision making to 
resuming life after surgery. These views are supported by findings that there are some 
differences between women who select BPM (accepters) and those that consider it but do not 
choose to have a BPM (decliners). Those selecting BPM exhibit more anxiety -relieving 
behavior including doing more frequent breast self-examinations (Stefanek 1995), undergoing 
genetic testing more often (Hatcher 2001), and deciding to undergo prophylactic oophorectomy 
more often (Meijers 2001). Some studies (Mulvihill 1982; Stefanek 1995; Hatcher 2001) reported that 
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women selecting BPM were more anxious and were more likely to feel it was inevitable that 
they would get breast cancer than decliners. 

During the decision-making phase, it may be important to emphasize that this is not an 
urgent decision, not a medical emergency, and that women can take their time in assimilating 
information and talking it over with others (Stefanek 1995). Having psychological counseling 
and ongoing support groups available throughout the decision-making and postoperative 
adjustment periods is also commonly recommended. Clearly women need information and 
psychosocial support during decision making as well as after surgery. 

Implications for research  

The benefits of BPM relative to chemoprevention are unclear because there are no 
prospective, randomized trials comparing the two. RCTs are needed (Palmieri 1999); however, 
some believe it is unlikely that a randomized controlled trial will ever be done given the 
radical nature of the procedure. 

In the absence of RCTs, research can be improved by the use of population-based, 
prospective data that are collected on all women such as in the Scandinavian prospective 
cohort study (Meijers 2001). Such studies should adequately adjust for other variables that may 
influence the outcome, include morbidity data, and have sufficient follow-up time. As a 
short-term goal, authors of the included studies are encouraged to update their findings and 
control for major confounders in the analyses, a major limitation of the published studies thus 
far. 

Establishing a PM registry, which includes all cases of prophylactic mastectomy and 
certain details about those undergoing the procedure, has been proposed by some as a way to 
glean important PM information in the absence of an RCT (Borgen 1998; Fentiman 1998; Weber 
1995; Palmieri 1999). We do not recommend such a registry at this time given the absence of 
adequate legal protections governing privacy and confidentiality. Without adequate legal 
protections, inclusion in such a registry could have adverse consequences for participants and 
possibly their families with respect to insurance and employment discrimination. Similar 
legal issues could exist for the establishment, in conjunction with a registry, of a tissue bank 
that would shed light on whether certain mutations are most likely to manifest in breast 
cancer in spite of PM. 

In the psychosocial research domain, there needs to be more understanding of the 
emotional impact on women of having the surgery in order to better support those women 
who choose it. "Emotionally, the operation invoked an extreme sense of loss in terms of 
sexuality and femininity. This sense of loss was linked to the lack of sensation in my 
breasts" (Eeles 1996). Future research could also focus on developing a screening tool that can 
predict those who are at risk for high emotional distress and, hence, may need additional 
supportive services. 

Little is reported about the psychosocial impact of BPM and CPM on the people who have 
primary relationships with women undergoing the surgery. While a high-risk woman may 
accept and adjust to the cosmetic and sexuality side effects of PM for the peace of mind it 
offers, how her partner adjusts is unknown. Future studies should include interviews with 
those in primary relationships with women undergoing PM. Finally, the study finding by 
Josephson 2000 that most women were dissatisfied with the psychological support provided by 
healthcare personnel during risk counseling demonstrated that little is known about what 
creates an optimal counseling and decision-making environment. 

Internal sources of support to the review
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Synopsis  

Women should be aware of their true risk of developing breast cancer and the limitations 
of current evidence when considering prophylactic mastectomy 

Surgically removing both breasts to prevent breast cancer (bilateral prophylactic 
mastectomy or BPM) may reduce the incidence of breast cancer and improve survival in 
women with high breast cancer risk, but the studies have methodological limitations. After 
BPM, most are satisfied with their decision, but less satisfied with cosmetic results and body 
image. Many required additional surgeries. Most experience reduced cancer worry, but 
because women may overestimate their breast cancer risk, they need to understand their true 
risk if considering BPM. In women who have had cancer in one breast (and thus are at higher 
risk of developing a primary cancer in the other) removing the other breast may reduce the 
incidence of cancer in that other breast, but there is insufficient evidence that this improves 
survival. 
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Characteristics of included studies  

Study: Babiera 1997 

Methods: Retrospective cohort study 

Participants: Family history/Risk - not reported 

Interventions: CPM (modified radical mastectomy for primary ILC) =18 

Comparison group: surveillance of the contralateral breast=115 

Outcomes: Breast cancer incidence 

Disease-specific survival 

Notes: 

Allocation concealment: D 

Study: Borgen 1998 

Methods: Convenience Sample 

Participants: Family history/Risk - 220 (69%) reported having at least one 1st degree 
relative with breast cancer 

Interventions: BPM=370 

Outcomes: Quality of life 

Breast cancer incidence 

Notes: 

Allocation concealment: D 

Study: Evans 1999 

Methods: Case series 

Participants: Family history/Risk - women with a lifetime risk of breast cancer ranging 
from 25-80% using the Claus data 

Interventions: BPM =141 

CPM=37 

Comparison group: Statistically modeled group based on the Claus model presuming no 
PM. 

Outcomes: Breast cancer incidence
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Notes: 

Allocation concealment: D 

Study: Frost 2000 

Methods: Case series 

Participants: Family history/Risk - all had a family history of breast cancer. 

35% high risk - had a pedigree consistent with a single-gene autosomal dominant 
predisposition to breast cancer 

65% - moderate risk 

Interventions: BPM=609 

Outcomes: Quality of life 

Notes: 

Allocation concealment: D 

Study: Gabriel 1997 

Methods: Case series 

Participants: Patients having breast implant surgery. Family history/Risk - not reported 

Interventions: Breast implant surgery 

from PM=92 

from cancer=125 

for cosmesis=532 

Outcomes: Physical morbidity 

Notes: 

Allocation concealment: D 

Study: Hartmann 1999 

Methods: Case Series and Retrospective cohort study 

[1 paper, 2 studies] 

Participants: Family history/Risk - all with a family history of breast cancer were 
included. 

Interventions: BPM (subcutaneous or total)=639
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High risk=214 

Comparison group: Sisters without BPM=403 

Moderate risk=425 

Comparison group: Statistically modeled group based on Gail model presuming no BPM 

Outcomes: Breast cancer incidence 

Breast cancer mortality 

Notes: 

Allocation concealment: D 

Study: Hartmann 2001 

Methods: Case series 

Participants: Patients who tested positive for BRCA1 or BRCA2 mutations. 

Interventions: Treatment: BPM =26 

Comparison group: Statistically modeled group using Struewing and Easton models 
presuming no BPM. 

Outcomes: Breast cancer incidence 

Notes: 

Allocation concealment: D 

Study: Hatcher 2001 

Methods: Prospective cohort study 

Participants: Family history/Risk - all had a family history of breast cancer or other high 
risk factors (undefined) 

Interventions: BPM= 79 

Comparison group: Surveillance=64 

Outcomes: Quality of life 

Notes: 

Allocation concealment: D 

Study: Hopwood 2000 

Methods: Case series 
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Participants: Family history/Risk - women who had a > 1:4 lifetime risk of breast cancer 

Interventions: BPM (subcutaneous with nipples preserved)=49 

Outcomes: Quality of life 

Notes: 

Allocation concealment: D 

Study: Horton 1978 

Methods: Case series 

Participants: Family history/Risk - not reported 

Interventions: BPM=93 

CPM=11 

Outcomes: Breast cancer incidence 

Notes: 

Allocation concealment: D 

Study: Josephson 2000 

Methods: Case series 

Participants: BPM and immediate reconstruction between 4/93 and 3/97.Family 
history/Risk - all with >20% risk of developing breast or ovarian cancer 

Interventions: BPM with genetic counseling=17 

Outcomes: Quality of life 

Decision making process 

Notes: 

Allocation concealment: D 

Study: Lee 1995 

Methods: Retrospective cohort study 

Participants: Family history/Risk: 

CPM: 14/84 (13%) had a family history of breast cancer (undefined) 

Comparison group: 28/299 (9%) had a family history of breast cancer (undefined) 
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Interventions: CPM =84 

Undirected contralateral biopsies=21 

Comparison group: Surveillance with no CPM=299 

Outcomes: Breast cancer survival 

Notes: 

Allocation concealment: D 

Study: Leis 1981 

Methods: Case series 

Participants: Family history/Risk - all high risk (undefined) 

Interventions: CPM=127 

Outcomes: Disease-free survival 

Notes: 

Allocation concealment: D 

Study: Lloyd 2000 

Methods: Case series 

Participants: Family history/Risk- risk due to familial breast cancer. Women who had no 
previous diagnosis of breast cancer, DCIS or LCIS, and who were between 6 weeks and 3 
years post-op. 

Interventions: BPM=10 

Outcomes: Quality of life 

Notes: 

Allocation concealment: D 

Study: McDonnell 2001 

Methods: Case series 

Participants: Family history/Risk - all with a first breast cancer, who had a family history 
of breast or ovarian cancer. 

Patients underwent CPM between 1960 and 1993. 

388 = pre-menopausal 
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357 = post-menopausal 

Interventions: CPM (41% subcutaneous, 59% total)=745 

Comparison group: Simulated from age-adjusted life tables presuming no CPM. 

Outcomes: Breast cancer incidence 

Notes: 

Allocation concealment: D 

Study: Meijers 2001 

Methods: Prospective cohort study 

Participants: 139 women who had BRCA 1 or 2 mutations 

Interventions: BPM (simple total)=76 

Comparison group: Close observation = 63 

Close observation= monthly breast self-examination, clinical breast examination every 6 
months, and yearly mammography 

Outcomes: Breast cancer incidence 

Breast cancer mortality 

Notes: 

Allocation concealment: D 

Study: Montgomery 1999 

Methods: Convenience sample 

Participants: Family history/Risk - 30% reported having at least one 1st degree relative 
with breast cancer 

Interventions: CPM =296 

Outcomes: Quality of life 

Notes: 

Allocation concealment: D 

Study: Mulvihill 1982 

Methods: Retrospective cohort study 

Participants: Family history/Risk - all members of high-risk families with apparent excess 
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of breast cancer 

Interventions: BPM=9 

Comparison group: Counseling/surveillance=4 

Outcomes: Quality of life 

Breast cancer incidence 

Notes: 

Allocation concealment: D 

Study: Pennisi 1987 

Methods: Case series 

Participants: Family history/Risk - not reported 

Interventions: BPM (subcutaneous)=1361 

CPM=139 

Outcomes: Breast cancer incidence 

Breast cancer mortality 

Notes: 

Allocation concealment: D 

Study: Peralta 2000 

Methods: Retrospective cohort study 

Participants: Family history/Risk - CPM 

- 23 (36%) had at least one 1st degree relative with breast cancer 

19 (29%) had at least one 2nd degree relative with breast cancer 

Comparison group: 

- 35 (19.5%) had at least one 1st degree relative with breast cancer 

-47 (26.1%) had at least one 2nd degree relative with breast cancer 

Interventions: CPM=64 with primary breast cancer 

Comparison group: primary breast cancer and no CPM= 82 

Outcomes: Breast cancer incidence Disease-free survival
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Breast cancer survival 

All-cause survival 

Notes: 

Allocation concealment: D 

Study: Stefanek 1995 

Methods: Case series 

Participants: Family history/Risk - all had at least one 1st degree relative with breast 
cancer 

Interventions: BPM=14 

Interested but decided against BPM=92 

Not interest ed in BPM=58 

Outcomes: Quality of life 

Physical morbidity 

Notes: 

Allocation concealment: D 

Study: Zion 2000 

Methods: Case series 

Participants: Family history/Risk - had a family history of breast cancer (undefined) 

Interventions: BPM and breast reconstruction=591 

Outcomes: Physical morbidity 

Notes: 

Allocation concealment: D 

Key to abbreviations: 

BPM - bilateral prophylactic mastectomy 

CPM - contralateral prophylactic mastectomy 

DCIS - ductal carcinoma in situ 

ILC - invasive lobular cancer 
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LCIS - lobular carcinoma in situ 

PM - prophylactic mastectomy 

Characteristics of excluded studies  

Study: Amaaki 1979 

Reason for exclusion: Surgical technique article 

Study: Anderson 2001b 

Reason for exclusion: No original patient data 

Study: Anonymous 1983 

Reason for exclusion: No original patient data 

Study: Anonymous 1991 

Reason for exclusion: No original patient data 

Study: Anonymous 1995 

Reason for exclusion: No original patient data 

Study: Ariyan 1985 

Reason for exclusion: No original patient data 

Study: Baasch 1996b 

Reason for exclusion: On breast reduction surgery 

Study: Beller 1986 

Reason for exclusion: On the incidence of contralateral occult breast cancer 

Study: Bergeson 1993 

Reason for exclusion: Hypothetical case study 

Study: Bilmoria 1995 

Reason for exclusion: No original patient data 

Study: Bilmoria 2002 

Reason for exclusion: No original patient data 

Study: Birkmeyer 1997 

Reason for exclusion: No original patient data
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Study: Bland 1996 

Reason for exclusion: Surgical technique article 

Study: Bohmert 1988 

Reason for exclusion: On bilateral breast cancer 

Study: Bostwick 1980 

Reason for exclusion: Surgical technique article 

Study: Bowers 1969 

Reason for exclusion: Case study of 2 

Study: Brinton 2001b 

Reason for exclusion: Breast reduction surgery 

Study: Bucholtz 2001 

Reason for exclusion: No original patient data 

Study: Buehler 1983 

Reason for exclusion: About assessing risk 

Study: Burke 1997 

Reason for exclusion: Consensus statement 

Study: Carenza 1980 

Reason for exclusion: No original patient data 

Study: Cheung 1997 

Reason for exclusion: Surgical technique article 

Study: Dawson 1998b 

Reason for exclusion: Incidence of contralateral occult breast cancer 

Study: Decker 1993 

Reason for exclusion: No original patient data 

Study: Dinner 1988 

Reason for exclusion: No original patient data 

Study: Dinner 1989
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Reason for exclusion: Surgical technique article 

Study: Dowden 1988 

Reason for exclusion: Surgical technique 

Study: Eeles 1996b 

Reason for exclusion: Case report of 1 

Study: Eisen 1999 

Reason for exclusion: No original patient data 

Study: Eisen 2000b 

Reason for exclusion: No original patient data 

Study: Ettelson 1993 

Reason for exclusion: No original patient data 

Study: Feldman 2001 

Reason for exclusion: Case report 

Study: Fentiman 1998b 

Reason for exclusion: No original patient data 

Study: Fisher 1988 

Reason for exclusion: On breast cancer pathology 

Study: Foster 1988 

Reason for exclusion: About assessing risk 

Study: Fredericks 1969 

Reason for exclusion: Surgical technique article 

Study: Fredericks 1975 

Reason for exclusion: Surgical technique article 

Study: Goin 1982 

Reason for exclusion: Not a study 

Study: Goldwyn 1977 

Reason for exclusion: No original patient data
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Study: Goodnight 1984 

Reason for exclusion: Case study of 3 

Study: Grady 1965 

Reason for exclusion: Not about prophylactic mastectomy 

Study: Grann 1998 

Reason for exclusion: Mathematical simulation 

Study: Grann 1999 

Reason for exclusion: No original patient data 

Study: Griffin 1993 

Reason for exclusion: No original patient data 

Study: Hamm 1999 

Reason for exclusion: No original patient data 

Study: Hartmann 1997 

Reason for exclusion: Abstract of included article 

Study: Herman 1977 

Reason for exclusion: No original patient data 

Study: Hettle 1980 

Reason for exclusion: No original patient data 

Study: Hoffman 1979 

Reason for exclusion: Surgical technique 

Study: Hoffman 1982 

Reason for exclusion: About assessing risk 

Study: Holgreve 1989 

Reason for exclusion: On occult breast cancer at time of prophylactic mastectomy 

Study: Holzman 1996 

Reason for exclusion: No original patient data 

Study: Horton 1988
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Reason for exclusion: About assessing risk 

Study: Houlihan 1991 

Reason for exclusion: About assessing risk 

Study: Houn 1995 

Reason for exclusion: Physician survey 

Study: Hubbard 1978 

Reason for exclusion: No original patient data 

Study: Humphrey 1983 

Reason for exclusion: No original patient data 

Study: Isaacs 1996 

Reason for exclusion: On genetic testing 

Study: Jackson 1984 

Reason for exclusion: Animal study 

Study: Jameson 1997 

Reason for exclusion: Case study of 1 

Study: Jarrett 1982 

Reason for exclusion: Surgical technique article 

Study: Jarrett 1988 

Reason for exclusion: Surgical technique article 

Study: Jarrett 1990 

Reason for exclusion: Surgical technique article 

Study: Johnson 1996 

Reason for exclusion: On genetic testing 

Study: Karp 1999 

Reason for exclusion: On genetic counseling 

Study: Kauff 2001 

Reason for exclusion: On insurance reimbursement
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Study: Kelly 1988 

Reason for exclusion: About assessing risk 

Study: Kesseler 1976 

Reason for exclusion: On incidence of bilateral breast cancer 

Study: Khouri 1997 

Reason for exclusion: Surgical technique article 

Study: Klijn 1997 

Reason for exclusion: On genetic testing 

Study: Klijn 1997b 

Reason for exclusion: No original patient data 

Study: Kroll 1998 

Reason for exclusion: No original patient data 

Study: Lanigan 1987 

Reason for exclusion: Surgical technique article 

Study: Lattes 1980 

Reason for exclusion: About LCIS 

Study: Leis 1971 

Reason for exclusion: No original patient data 

Study: Leis 1980 

Reason for exclusion: On incidence of bilateral breast cancer 

Study: Leis 1981b 

Reason for exclusion: Surgical technique article 

Study: Leis 1987 

Reason for exclusion: No original patient data 

Study: Leis1983 

Reason for exclusion: No original patient data 

Study: Lejour 1980
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Reason for exclusion: Surgical technique article 

Study: Lerman 1996 

Reason for exclusion: On patient decision making 

Study: Lise 1997b 

Reason for exclusion: No original patient data 

Study: Lopez 1996b 

Reason for exclusion: No original patient data 

Study: Lynch 1971 

Reason for exclusion: 3 case reports 

Study: Lynch 1978 

Reason for exclusion: 2 case reports 

Study: Lynch 1978a 

Reason for exclusion: No prophylactic mastectomy data presented 

Study: Lynch 1978b 

Reason for exclusion: No original patient data 

Study: Lynch 1980 

Reason for exclusion: No original patient data 

Study: Lynch 1988 

Reason for exclusion: No original patient data 

Study: Lynch 1991 

Reason for exclusion: No original patient data 

Study: Lynch 1993 

Reason for exclusion: On genetic testing 

Study: Lynch 1994 

Reason for exclusion: Case reports 

Study: Lynch 1997 

Reason for exclusion: On genetic testing
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Study: Mann 1998 

Reason for exclusion: On genetic testing 

Study: Massie 1998 

Reason for exclusion: Case report 

Study: Matton 1987 

Reason for exclusion: Surgical technique article 

Study: McAvoy 1979 

Reason for exclusion: No original patient data 

Study: McCaffrey 1993 

Reason for exclusion: No original patient data 

Study: McCraw 1980 

Reason for exclusion: Surgical technique article 

Study: McGuire 1981 

Reason for exclusion: Surgical technique 

Study: Metcalfe 2002 

Reason for exclusion: No original patient data 

Study: Metcalfe 2002b 

Reason for exclusion: No original patient data 

Study: Meyer 1986 

Reason for exclusion: No original patient data 

Study: Mofflat 1988 

Reason for exclusion: No original patient data 

Study: Mogelvang 1995 

Reason for exclusion: No original patient data 

Study: Morris 2001 

Reason for exclusion: On genetic counseling 

Study: Mulliken 1984 
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Reason for exclusion: No original patient data 

Study: Nelson 1989 

Reason for exclusion: No original patient data 

Study: Nelson 1997 

Reason for exclusion: No original patient data 

Study: Nemecek 1993 

Reason for exclusion: No original patient data 

Study: Orlando 1997 

Reason for exclusion: No original patient data 

Study: Osteen 1995 

Reason for exclusion: Surgical technique 

Study: Palmieri 1999b 

Reason for exclusion: No original patient data 

Study: Payne 2000 

Reason for exclusion: No original patient data 

Study: Pennisi 1975 

Reason for exclusion: On incidence of occult breast cancer with prophylactic mastectomy 

Study: Pennisi 1976 

Reason for exclusion: On fibrocystic disease 

Study: Pennisi 1977 

Reason for exclusion: No original patient data 

Study: Pennisi 1981 

Reason for exclusion: Surgical technique article 

Study: Pennisi 1984 

Reason for exclusion: More recent data on same study included in review 

Study: Pennisi 1986 

Reason for exclusion: No original patient data
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Study: Perez 1979 

Reason for exclusion: Surgical technique article 

Study: Peterson 1996 

Reason for exclusion: On chromosomal aberation detection 

Study: Petit 2002 

Reason for exclusion: No original patient data 

Study: Pilch 1983 

Reason for exclusion: Surgical technique article 

Study: Piver 1998 

Reason for exclusion: No original patient data 

Study: Polednak 2001 

Reason for exclusion: No original patient data 

Study: Radford 1996 

Reason for exclusion: No original patient data 

Study: Remmel 2002 

Reason for exclusion: No original patient data 

Study: Ringberg 1982 

Reason for exclusion: On incidence of occult contralateral breast cancer 

Study: Romm 1981 

Reason for exclusion: 9 case reports 

Study: Rosato 1976 

Reason for exclusion: Surgical technique article 

Study: Rosato 1980 

Reason for exclusion: Not in English 

Study: Rubin 1979 

Reason for exclusion: Surgical technique article 

Study: Rubin 1984
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Reason for exclusion: Surgical technique article 

Study: Sakorafas 2002b 

Reason for exclusion: About assessing risk 

Study: Sandelin 1998 

Reason for exclusion: 2 cases of prophylactic mastectomy 

Study: Schechter 1985 

Reason for exclusion: No original patient data 

Study: Schlenker 1978 

Reason for exclusion: No original patient data 

Study: Schrag 1997 

Reason for exclusion: Hypothetical cohort 

Study: Schwartz 1983 

Reason for exclusion: No original patient data 

Study: Seidman 1983 

Reason for exclusion: No original patient data 

Study: Simmons 1997b 

Reason for exclusion: No original patient data 

Study: Singletary 1994 

Reason for exclusion: On contralateral breast cancer 

Study: Snyderman 1984 

Reason for exclusion: Surgical technique article 

Study: Snyderman 1984b 

Reason for exclusion: Surgical technique article 

Study: Snyderman 1984c 

Reason for exclusion: Surgical technique article 

Study: Stefanek 1995b 

Reason for exclusion: Pertains to study already included

Página 40 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Study: Stefanek 2001b 

Reason for exclusion: No original patient data 

Study: Stephenson 1997 

Reason for exclusion: No original patient data 

Study: Stoll 1989 

Reason for exclusion: No original patient data 

Study: Teixeira 1996 

Reason for exclusion: 4 case reports 

Study: Temple 1985 

Reason for exclusion: No original patient data 

Study: Temple 1991 

Reason for exclusion: Surgical technique article 

Study: Theogaraj 1973 

Reason for exclusion: Surgical technique article 

Study: Todd 1977 

Reason for exclusion: No original patient data 

Study: Unic 1998 

Reason for exclusion: About assessing risk 

Study: Vorherr 1982 

Reason for exclusion: No original patient data 

Study: Walton 1986 

Reason for exclusion: Case report 

Study: Wapnir 1990 

Reason for exclusion: No original patient data 

Study: Weber 1995b 

Reason for exclusion: No original patient data 

Study: Winchester 1995b 
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Reason for exclusion: No original patient data 

Study: Wolmark 1985 

Reason for exclusion: No original patient data 

Study: Wong 1986 

Reason for exclusion: Animal study 

Study: Woods 1976 

Reason for exclusion: Surgical technique article 

Study: Woods 1983 

Reason for exclusion: No original patient data 

Study: Woods 1987 

Reason for exclusion: Animal study 

Study: Yarbro 1985 

Reason for exclusion: On pathophysiology of breast cancer 

Study: Yeatman 1997 

Reason for exclusion: On incidence of bilateral breast cancer 

Study: Young 1966 

Reason for exclusion: No original patient data 

Study: Ziegler 1991 

Reason for exclusion: Case report 

Study: von Smitten 2001 

Reason for exclusion: No original patient data 

Table 01 MEDLINE/CANCERLIT SEARCH (Rows combined with 
"or"; columns combined with "and")  

EXP BREAST NEOPLASMS 

ALL PROPHYLAC: OR 

ALL PROPHYLAXIS OR 

ALL HYPERTROPHY OR 
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ALL SUBCUTANEOUS 

EXP MASTECTOMY OR 

EXP MAMMAPLASTY OR 

ALL MAMMOPLAST: OR 

ALL MAMMAPLAST: OR 

LYMPH ADJ NODE ADJ DISSECTION 

EXP BREAST NEOPLASMS 

PROPHYLACTIC ADJ SURGERY OR 

PROPHYLACTIC ADJ SURGERIES OR 

PREVENTIVE ADJ RESECTION OR 

PREVENTIVE ADJ MASTECTOMY OR 

PROPHYLACTIC ADJ TREATMENT# 

PROPHYLACTIC (TF) 

MASTECTOMY (TF) 

EXP BREAST NEOPLASMS 

ALL RISK 

SU OR EXP MASTECTOMY 

GENES, BRCA1 OR 

GE OR 

GENETIC SCREENING OR 

HYPERTROPHY/SU 

Table 02 EMBASE SEARCH (Rows combined with "or"; columns 
combined with "and")  

BREAST(W)CANCER 

BREAST(W)CARCINOMA 

PROPHYLAC? 

PROPHYLAXIS 
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HYPERTROPHY 

SUBCUTANEOUS 

MASTECTOMY 

MAMMOPLAST? 

MAMMAPLAST? 

LYMPH(W)NODE(W)DISSECTION 

PARTIAL/TI,DE 

RECURRENCE/TI,DE 

COUNSELING/TI,DE 

BILATERAL/TI,DECANCER(W)SURVIVAL 

CANCER(W)MORTALITY 

BREAST(W)CANCER 

BREAST(W)CARCINOMA 

PROPHYLACTIC(W)SURGERY 

PROPHYLACTIC(W)SURGERIES 

PREVENTIVE(W)RESECTION 

PREVENTIVE(W)MASTECTOMY 

PROPHYLACTIC(W)TREATMENT? 

PARTIAL/TI,DE 

RECURRENCE/TI,DE 

COUNSELING/TI,DE 

BILATERAL/TI,DE 

CANCER(W)SURVIVAL 

CANCER(W)MORTALITY 

BREAST(W)CANCER 

BREAST(W)CARCINOMA 

RISK 
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SURGERY 

MASTECTOMY 

GENES 

GENETIC 

HYPERTROPHY 

PARTIAL/TI,DE 

RECURRENCE/TI,DE 

COUNSELING/TI,DE 

BILATERAL/TI,DE 

CANCER(W)SURVIVAL 

CANCER(W)MORTALITY 

BREAST CANCER/DE 

BREAST CARCINOMA/DE 

BREAST NEOPLAST?/DE 

PROPHYLAC?/TI,DE 

PROPHYLAXIS/TI,DE 

HYPERTROPHY/TI,DE 

SUBCUTANEOUS/TI,DE 

MASTECTOMY/TI,DE 

MAMMOPLAST?/TI,DE 

MAMMAPLAST?/TI,DE 

LYMPH(W)NODE(W)DISSECTION 

BREAST CANCER/DE 

BREAST CARCINOMA/DE 

BREAST NEOPLAST?/DE 

PROPHYLACTIC(W)SURGERY 

PROPHYLACTIC(W)SURGERIES
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PREVENTIVE(W)RESECTION 

PREVENTIVE(W)MASTECTOMY 

PROPHYLACTIC(W)TREATMENT 

BREAST CANCER/DE 

BREAST CARCINOMA/DEB 

REAST NEOPLAST?/DE 

RISK/TI,DE 

SURGERY/TI,DE 

MASTECTOMY/TI,DE 

GENES/TI,DE 

GENETIC/TI,DE 

HYPERTROPHY/TI,DE 

PROPHYLACTIC/(w) MASTECTOMY 

Table 03 METHODOLOGICAL QUALITY OF INCLUDED STUDIES  

Study: 

Study Design: 

Selection bias: Was selection bias (or preferential selection in case series) satisfactorily 
minimized? 

Selection bias was satisfactorily minimized if the major known risk/protective factors 
(confounders/co-interventions) were controlled for to ensure comparability between groups. 
For case series preferential selection was minimized if there was evidence of a consecutive 
sample, or a clearly defined patient population to minimize the chance that clinicians selected 
only patients with favorable outcomes or that patients with better outcomes volunteered 
(healthy volunteer bias). 

Performance bias: Performance bias satisfactorily minimized? 

Performance bias was satisfactorily minimized if prophylactic mastectomy was confirmed 
in an objective way (i.e., medical or surgical records) and not based exclusively on self-
report. 

Detection bias: Was detection bias satisfactorily minimized? 

Detection bias was satisfactorily minimized if the outcome was assessed in a valid way 
(i.e., validated pre/post instruments for psychosocial measures, medical records for incidence, 
medical/death records for vital status), in the same way for both groups, and by a blinded 
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outcomes assessor. 

Attrition bias: Was attrition bias satisfactorily minimized? 

Attrition bias was satisfactorily minimized if there was there a low dropout rate and/or if 
dropouts/withdrawals were sufficiently accounted for so that the reviewer was convinced that 
differential reasons for dropping out did not occur or were accounted for. 

Study: Mulvihill 1982 

Study Design: Retrospective cohort 

Selection bias: No. People are included in this study for 'risk factors' that would not be 
considered risk factors for breast cancer by today's standards. Major confounders are not 
controlled for. 

Performance bias: Yes 

Detection bias: Don't know (not enough details provided) 

Attrition bias: Yes 

Study: Stefanek 1995 

Study Design: Prospective cohort 

Selection bias: Yes 

Performance bias: Yes 

Detection bias: No. There is nothing in this article stating that a validated patient 
satisfaction instrument has been used. Biases can result from not using a validated patient 
satisfaction questionnaire that skews towards favorable outcomes (Rubin 1991). 

Attrition bias: Yes 

Study: Borgen 1998 

Study Design: Convenience sample 

Selection bias: No. Because the participants responded to advertisements, those who 
responded could be different in some important way than those who did not respond. 

Performance bias: Yes 

Detection bias: No. There is possible recall bias from collecting all psychological data 
postoperatively. 

Attrition bias: Yes 

Study: Hartmann 1999 

Study Design: Retrospective cohort
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Selection bias: No. Study does not control for other important preventive measures 
besides PM that may have been used by this population including oophorectomy and 
chemoprevention. 

Performance bias: Yes 

Detection bias: Yes 

Attrition bias: Yes 

Study: Hatcher 2001 

Study Design: Prospective cohort 

Selection bias: No. 5% have had genetic test in the decliners vs. 29% in acceptors. We do 
not know if there are different baseline risks. 

Performance bias: Yes 

Detection bias: Yes 

Attrition bias: Yes 

Study: Hartmann 2001 

Study Design: Case series 

Selection bias: Yes 

Performance bias: Yes 

Detection bias: Yes 

Attrition bias: Yes 

Study: Frost 2001 

Study Design: Case series 

Selection bias: Yes 

Performance bias: Yes 

Detection bias: No. There is possible recall bias from collecting all psychological data 
postoperatively. 

Attrition bias: Yes 

Study: Meijers-Heijboer 2001 

Study Design: Prospective cohort 

Selection bias: No. While the authors controlled for some factors such as age and 
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oophorectomy status, adjustment of other important factors is not reported. 

Performance bias: Yes 

Detection bias: Yes 

Attrition bias: Yes 

Study: Josephson 2000 

Study Design: Case series 

Selection bias: Yes 

Performance bias: Yes 

Detection bias: No. These interviews took place at least 1 year after the procedure (1 took 
place after more than 3 years, 3 took place after 2 years, and 9 after more than 1 year). Yet, 
women were asked to recall their satisfaction with the information provided by the 
surgical/reconstructive team and preoperative genetic counseling. By the authors' own 
admission on page 354 "there is a risk that the women may not properly recall how and what 
they experienced at the time." 

Attrition bias: Yes 

Study: Lloyd 2000 

Study Design: Case series 

Selection bias: Yes 

Performance bias: Yes 

Detection bias: No. In qualitative studies, the 'validity' of the domains is, in part, 
determined by interviewing enough patients and for enough time that informational 
redundancy is reached. This is not mentioned. 

Attrition bias: Yes 

Study: Hopwood 2000 

Study Design: Case series 

Selection bias: Yes 

Performance bias: Yes 

Detection bias: No. This is entirely retrospective data. Baseline measures have not been 
collected. There is possible recall bias from collecting all psychological data postoperatively. 

Attrition bias: No. 

Study: Zion 2000 
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Study Design: Case series 

Selection bias: Yes 

Performance bias: Yes 

Detection bias: Yes 

Attrition bias: Yes 

Study: Leis 1981 

Study Design: Case series 

Selection bias: No. People are included in this cohort who had benign diseases that are not 
considered risk factors for breast cancer by today's standards. 

Performance bias: Yes 

Detection bias: No. Valid disease-free survival estimates depend on all patients getting 
assessed for disease at regular, fixed intervals. It is not mentioned whether this occurred. 

Attrition bias: No. There are 69/127 patients who have not been accounted for. 

Study: Babiera 1997 

Study Design: Retrospective cohort 

Selection bias: No. There is a chance of selection bias. Those electing CPM may differ in 
some important way from the control group and important factors have not been adjusted for 
in the analysis. For example, there is a median age difference of 7 years between the two 
groups. Also, it is stated that the decision to have CPM was influenced by histology and 
family history: " We do not know how histology and family history were different between 
the two groups." 

Performance bias: Yes 

Detection bias: No. Incidence in contralateral PM group is given as occult incidence at 
time of surgery with no subsequent follow-up data provided, whereas incidence in control 
group is given up to 103 months. This appears to be an apples and oranges comparison. Also, 
because valid disease-free survival estimates depend on patients in both groups getting 
assessed at the same fixed intervals, we do not know the validity of these data as intervals are 
not mentioned. 

Attrition bias: Yes 

Study: McDonnell 2001 

Study Design: Case series 

Selection bias: No. The analysis does not sufficiently control for confounding factors, i.e., 
histology or stage of primary tumor.
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Performance bias: Yes 

Detection bias: Yes 

Attrition bias: Yes 

Study: Montgomery 1999 

Study Design: Convenience sample 

Selection bias: No. Because the participants responded to advertisements, respondents 
may be different in some important way than the nonrespondents. 

Performance bias: Yes 

Detection bias: No. There is a possibility of recall bias by asking all quality of life 
questions after the surgery only. 

Attrition bias: No 50 women of 346 did not respond to questionnaire 

Study: Peralta 2000 

Study Design: Retrospective cohort 

Selection bias: No. This study does not adjust for all major confounders. 

Performance bias: Yes 

Detection bias: No. Valid disease-free survival estimates depend on patients in both 
groups getting assessed at the same fixed intervals. Therefore, we do not know the validity of 
these data as intervals are not mentioned. 

Attrition bias: Yes 

Study: Lee 1995 

Study Design: Retrospective cohort 

Selection bias: No. The study only adjusts for age, not the other major confounders. Also, 
the treatment group includes those undergoing contralateral PM as well as those having 
biopsies. It is unclear how including those with only biopsies may have biased the results. 

Performance bias: Yes 

Detection bias: No. PM group is combined with those receiving biopsies; therefore, the 
risk in the PM group is not ascertainable. 

Attrition bias: Yes 

Study: Horton 1979 

Study Design: Case series 
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Selection bias: No. People were included in this cohort who had benign diseases that are 
not considered risk factors for breast cancer. 

Performance bias: Yes 

Detection bias: Yes 

Attrition bias: No 

Study: Pennisi 1987 

Study Design: Case series 

Selection bias: No. People are included in this cohort who had benign breast diseases that 
are not considered risk factors for breast cancer by today's standards. 

Performance bias: Yes 

Detection bias: Don't know 

Attrition bias: No. The 30% loss to follow-up increases risk of attrition bias. 

Study: Evans 1999 

Study Design: Case series 

Selection bias: No 

Performance bias: Yes 

Detection bias: Don't know. It is uncertain how the estimation of risk is affected by use of 
the Claus model. 

Attrition bias: Yes 

Study: Gabriel 1997 

Study Design: Case series 

Selection bias: Yes 

Performance bias: Yes 

Detection bias: Yes 

Attrition bias: Yes 

Study: 

Study Design: 

Selection bias: 
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Performance bias: 

Detection bias: 

Attrition bias: 

Table 04 MORTALITY-Bilateral Prophylactic Mastectomy (BPM)  

Study: Meijers-Heijboer 2001 

Outcome: TREATMENT GROUP: 

BPM group:[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal 
ellipsis].0/76 

COMPARISON GROUP: 

Surveillance group: 1/63 

RR=0.28 (95% CI 0.01, 6.68) p=0.43 

Length of followup: Mean followup of 3.0 +/-1.5 years. 

Attrition: None 

Study Details: See Table 5 for study population details. 

Study: Hartmann 1999 

Outcome: WOMEN AT HIGH RISK 

TREATMENT GROUP: 

BPM: [horizontal ellipsis][horizontal ellipsis][horizontal ellipsis].2/214 deaths 

COMPARISON GROUP: [horizontal ellipsis]. 90/403 deaths 

Using three different methods to calculate incidence taking into account ascertainment 
bias, the risk of death was reduced by 81-94%. 

Most conservative estimate for high risk:% reduction=80.9% (95% CI 31.4%, 97.7%) 

Moderate risk: 

BPM:[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis].0 of 425 

Predicted incidence of death: 10.4 of 214 

% reduction=100% (95% CI 70%, 100%). 

Length of followup: The median length of followup was 14 years. 

Attrition: None 
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Study Details: See Table 5 for study population details and definitions of "high risk" and 
"moderate risk.". 

Study: Pennisi 1987 

Outcome: 3 of the 1500 BPM/CPM patients died from breast cancer. 

No comparison group 

Length of followup: 70% followed for 9 years. 

Attrition: 30% were lost to followup 

Study Details: 1500 patients from 165 plastic surgeons who had subcutaneous PM and 
were registered with the Subcutaneous Mastectomy Data Evaluation Center. 

78 (5.2%) subjects had obscure carcinoma and 51 (3.4%) had LCIS at the time of surgery 
and were included in the study. 

Among the 139 patients who had CPM, 4 (3%) had breast cancer and 5 (3.6%) had LCIS 
and were included in the study. 

300 (20%) had a first-degree relative with breast cancer and 21% had a history of second-
degree maternal or paternal relatives with a history of breast cancer. 

Skin necrosis occurred in 5% of the patients. 

Table 05 INCIDENCE -Bilateral Prophylactic Mastectomy (BPM)  

Study: Meijers-Heijboer 2001 

Bilateral Prophylactic Mastectomy (BPM) 

Incidence: TREAT MENT GROUP: 

BPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]0/73 

COMPARISON GROUP: 

Surveillance arm[horizontal ellipsis][horizontal ellipsis]8/63 

BPM significantly (P=0.003) decreased incidence of breast cancer at 3 years' follow-up. 
Hazard ratio=0 (95% C.I. 0.0, 0.36). 

Length of followup: Mean followup of 3.0 +/-1.5 years 

Attrition: None 

Study Details: Using the surveillance group, the authors estimate the five-year risk of 
breast cancer was 24 +/- 9%. 

The ratio of observed occurrences to expected occurrences in the surveillance group was 
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1.2 (8 vs. 6.7). 

Significantly more women in the BPM arm than in the surveillance arm also had an 
oophorectomy (44 vs. 27 [58% vs. 38%]). 

The 139 women were from 70 families. 

None of the affected women were from the same family. 

MRI detected 6 of the 6 cancers screened. 

Mammography detected 2 of the 8 cancers screened. 

Study: Hartmann 1999 

Bilateral Prophylactic Mastectomy (BPM) 

Incidence: Moderate-Risk Women 

TREATMENT GROUP: 

BPM [horizontal ellipsis][horizontal ellipsis].4/425 

COMPARISON GROUP: 

Statistically simulated using the Gail model[horizontal ellipsis][horizontal ellipsis]
37.4/425. 

Risk reduction= 89.5%. 

High risk women 

TREATMENT GROUP: 

BPM [horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]. 3/214 

3 COMPARISON GROUPS 

All simulated from probands' sisters breast cancer rates: 

1. All breast cancer from age 18 to follwup[horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis] 52.9/214 

2. All breast cancer from age 18 to followup corrected for ascertainment bias[horizontal 
ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal 
ellipsis]30/214 

3. Only breast cancers that occurred in sisters after probands' diagnosis[horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal 
ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis].37.4/214
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Using three different methods to calculate incidence taking into account ascertainment 
bias, the expected incidents among the 214 high-risk probands ranged from 30.0 - 52.9/214 

Most conservative estimate was %difference=90.0 (95% CI 70.8, 97.9) 

Length of followup: Median length of followup was 14 years 

Attrition: None 

Study Details: To be classified as high risk, women had to meet one of the following 
criteria:2 or more first-degree relatives with breast cancer;1 first-degree relative and 2 or 
more second- or third-degree relatives with breast cancer;1 first-degree relative with breast 
cancer before the age of 45 and one other relative with breast cancer;2 second-degree or 
third-degree relatives with breast cancer and 1 or more with ovarian cancer;1 second or third-
degree relative with breast cancer and 2 or more with ovarian cancer;3 or more second or 
third-degree relatives with breast cancer;1 first-degree relative with bilateral breast cancer. 

2 women in the high-risk group developed ovarian cancer. 

All 7 who developed breast cancer had subcutaneous mastectomies. But there was no 
significant difference in outcome between the group with subcutaneous mastectomies 
compared to those who had total mastectomies. 

Median time to development of breast cancer was 6 years. 

At the time of the study, tissue was available for pathological review for 603 of the 
women. 2 invasive cancers were identified during the review. 1 of the 2 women had 
developed breast cancer 3 years after the PM 

Study: Mulvihill 1982 

Bilateral Prophylactic Mastectomy (BPM) 

Incidence: TREATMENT GROUP: 

BPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis] [horizontal ellipsis] 0/9 

COMPARISON GROUP: 

Surveillance [horizontal ellipsis][horizontal ellipsis]0/4 

Length of followup: 1 to 12 years 

Attrition: None 

Study Details: The 2 groups were similar in age, prior attitudes, and knowledge of breast 
cancer and control measures. 

None of the 4 women who chose surveillance had followed minimum of monthly self-
examination and quarterly examination by a physician 

Study: Hartmann 2001 
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Bilateral Prophylactic Mastectomy (BPM) 

Incidence: Patients with BRCA1/2 mutations 

TREATMENT GROUP: 

BPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis].0/26 

COMPARISON GROUP: 

Simulated group #1 using Easton penetrance model. 9.37/26 

Risk reduction =100% (95% C.I. 51.0-100.0). 

Simulated group #2 using Struewing penetrance model= 6.52/26 

Risk reduction = 100% (95% C.I. 54.1-100.0). 

Length of followup: 13.4 years (range 5.8-28.5 years). 

Attrition: None 

Study Details: Subjects are a subset of the 214 high-risk women who were participants in 
Hartmann's 1999 study. 26 had alterations in BRCA1 or BRCA2. 

8 of the original 214 subjects in the cohort had died at time this study began: 2 from breast 
cancer, 1 from ovarian cancer. The woman with ovarian cancer had deleterious BRCA1 
mutation. 

Study: Borgen 1998 

Bilateral Prophylactic Mastectomy (BPM) 

Incidence: 

BPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis]. 3/370 

Length of followup: 0.2-51.5 years with a mean of 14.8 years 

Attrition: Not applicable 

Study Details: 255 of 370 (69%) reported the discussion to have PM was initiated by their 
physician, while 108 (29%) initiated the discussion themselves. 

Five did not recall who initiated the discussion. 

Incidental carcinoma was identified in 14 of the 370 (4%) and they were included in the 
study. 

Study: Horton 1978
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Bilateral (BPM) and Contralateral Prophylactic Mastectomy (CPM) 

Incidence: 

CPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis].0/11 

BPM [horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis].0/90 

Length of followup: Followup 1 month to 10 years, with an average of 3.1 years. 

Attrition: None 

Study Details: Note: This study contained a small group of CPM patients; however, 
results are not presented separately. Due to the preponderance of BPM, the study is reported 
with BPM incidence results. 

Study: Pennisi 1987 

Bilateral (BPM) and Contralateral Prophylactic Mastectomy (CPM) combined 

Incidence: BPM/CPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis].6/1500 

Length of followup: 70% of the patients were followed for 9 years. 

Attrition: 30% were lost to followup 

Study Details: 1500 patients from 165 plastic surgeons who had subcutaneous PM and 
were registered with the Subcutaneous Mastectomy Data Evaluation Center. 

78 (5.2%) subjects had obscure carcinoma and 51 (3.4%) had LCIS at the time of surgery 
and were included in the study. 

Among the 139 patients who had CPM, 4 (3%) had breast cancer and 5 (3.6%) had LCIS 
and were included in the study. 

300 (20%) had a first-degree relative with breast cancer and 21% had a history of second-
degree maternal or paternal relatives with a history of breast cancer. 

Note: This study contained a small group of CPM patients; however, results are not 
presented separately. Due to the preponderance of BPM, the study is reported with BPM 
incidence results. 

Study: Evans 1999 

Bilateral (BPM) and Contralateral Prophylactic Mastectomy (CPM) combined 

Incidence: TREATMENT GROUP: 

CPM/BPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis].
[horizontal ellipsis]0/400 woman years
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COMPARISON GROUP: 

Statistically simulated using Claus model[horizontal ellipsis][horizontal ellipsis]4 /400 
woman years were expected 

Length of followup: Study followup covered 400 women years for an average of 2.2 
years. 

Attrition: None 

Study Details: Women were from 10 European cancer centers that offer risk assessment 
and counseling services to women with a lifetime risk of breast cancer from 25-80% using 
the Claus data. 

Authors stated that follow-up for more than 5 years would be necessary to address the 
issue of risk reduction. 

Note: This study contained a small group of CPM patients; however, results are not 
presented separately. Due to the preponderance of BPM, the study is reported with BPM 
incidence results. 

Table 06 PHYSICAL MORBIDITY  

Study: Gabriel 1997 

Outcome: Physical morbidity defined as complications leading to unanticipated surgical 
interventions following breast implantation in cosmetic, prophylactic and cancer patients: 

Complications involved 274 (18.8%) of the 1454 breasts with implants and 321 (18.8%) of 
the 1703 implants. 

Complications were defined only as events requiring surgical interventionsBy 5 years, the 
number of implants with complications was nearly 3 times as high in cancer and prophylactic 
groups as the cosmetic group. 

Cancer group - 34.0% of 125 (95% C.I. 27.2%-41.3%) 

Prophylactic group - 30.4% of 92 (95% C.I. 23.1%-38.4%) 

Cosmetic Group - 12.0% of 532 (95% C.I. 9.1%-15.2%) 

The three most frequent problems were: 

1. capsular contracture- 17.5% of patients 

2. implant rupture - 5.7% of patients 

3. hematoma - 5.7% of patients 

Followup Time: Mean follow-up was 7.8 years with a range of 0 to 7.8 years (5847 
person years.) 

For analysis, follow-up period was 5 years.
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Attrition: None 

Study Details: 208 of the 749 (27.8%) underwent 450 additional surgical procedures 
within 5 years. 

91 of 450 (20.2%) of the procedures were anticipated (staged procedures, patient's request 
for size change or aesthetic improvement) and 359 had clinical indications and were 
performed in 178 (23.8%) of the women. 

Despite number of complications, author cautions that study did not evaluate 
patients'overall satisfaction with their implants or the effects of these events on patients' 
overall health status. 

Study: Zion 2000 

Outcome: 290 of the 591 (49%) had unanticipated re-operations (UR). 

For all 591 women, the average UR per person is 0.96 (std dev 1.32). 

Reasons for UR were 

:22% - immediate post-operative complications 

46% - implant-related issues 

32% - aesthetic concerns. 

Followup Time: Mean follow-up of 14.2 years. 

Attrition: None 

Study Details: Physical morbidity assessed by review of medical records and patient 
interviews to assess complications leading to surgical procedures that were not part of the 
standard breast implantation protocol. 

Median time to UR was 1.3 years with 42% occurring within one year of breast 
reconstruction. 

Of 1182 implants originally placed, 

432 (37%) were removed and 389 new implants were placed. 

Note: Some of these subjects are probably the same as some of the subjects in the Gabriel 
study. 

Study: Stefanek 1995 

Outcome: 7 of 14 (50%) reported they had "quite a bit" or "very much" discomfort after 
surgery. 

2/11 patients had silicon implants remove due to tissue rejection and subsequent infections. 

Followup Time: Follow-up on satisfaction survey from 6-30 months
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Attrition: None 

Study Details: 

Table 07 QUALITY OF LIFE  

Study: Stefanek 1995 

Bilateral Prophylactic Mastectomy (BPM) 

Outcome: DECISION SATISFACTION 

14/14 (100%) reported satisfaction with their decision to have PM. 

12/14 (86%) reported they would recommend PM to other women with the same risk. 

COSMETIC SATISFACTION 

Of the 11 opted to have reconstruction, 

7/11 (64%) reported being "quite a bit" or "very much" satisfied with results. 

1/11 (9%) reported "somewhat satisfied" 

3/11 (27%) were "dissatisfied," reporting results were worse than expected. 

SURGICAL RECOVERY SATISFACTION 

11/14 (79%) were "quite a bit" or" very much" satisfied with the time to recover 
physically. 

3/14 were somewhat or a little satisfied. 

13/14 (93%) were "quite a bit" or" very satisfied" with the time to recover emotionally. 

1/14 (7%) was somewhat satisfied. 

13/13 (100%) reported satisfaction with support from husband or partner. 

CANCER WORRY 

Women in the BPM group reported more worry about developing breast cancer than 
women in either of the other 2 groups that elected not to have BPM (P=<0.01). 

Women in the BPM group tended to overestimate their risk (based on the Gail model) 
compared to the group 'not interested' in PM (P=<0.05) 

Followup: FOLLOWUP 

Followup on satisfaction survey from 6-30 months 

ATTRITION: None
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Study Details: Participants were recruited from a group of 164 women with at least one 
first-degree relative diagnosed with breast cancer, who were seen by a breast surveillance 
service (BSS) between 1/1988 and 11/1992. 

Satisfaction with BPM assessed through postoperative postal questionnaire.Group 
comparison analysis: 

There was little difference in age, family history, or mammography history among the 
groups. However, 12 of the 14 had had a recent breast cancer event defined as personal 
biopsy, diagnosis, recurrence or death of a family member, and biopsy of a family member. 

Those selecting PM reported doing breast self-exam monthly or more frequently, which 
was significantly more often than those not interested in PM (P=<0.05). 

Study: Mulvihill 1982 

Bilateral Prophylactic Mastectomy (BPM) 

Outcome: COSMETIC SATISFACTION 

All were enthusiastic about the operative results, despite complications in two. 

CANCER WORRY 

Those who chose mastectomy estimated themselves more anxious and at higher risk than 
the others. 

SEXUALITY 

None reported change in sexual activity after BPM. 

Followup: FOLLOWUP 

1-12 years 

ATTRITION 

None 

Study Details: Of the 9 counseled prospectively, little distinguished the 5 who chose 
mastectomy from the 4 who chose surveillance. 

They were similar in age, prior attitudes, knowledge of breast cancer and of control 
measures. 

None of the 4 women who chose surveillance had followed minimum of monthly self-
examination and quarterly examination by a physician 

Study: Borgen 1998 

Bilateral Prophylactic Mastectomy (BPM) 

Outcome: DECISION SATISFACTION
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Most women were satisfied with BPM. 

21/370 (5%) regretted their decision to have PM, with 19 of them among the 255 for 
whom the discussion about PM was initiated by their physicians. 

Of the 21 with regrets, 

10/21 (48%) had major regrets and would not undergo BPM again. 

7/21 (33%) had minor regrets. 

4/21(19%) did not report level of regrets. 

19/21 (90%) of women who were unhappy with BPM results did not have preoperative 
counseling. 

COSMETIC SATISFACTION 

Of the 331 who responded about cosmetic results, 

116/331 (35%) reported excellent results. 

163/331 (49%) reported acceptable results. 

52/331 (16%) reported unacceptable results. 

Followup: FOLLOWUP 

The follow-up years since surgery ranged from 0.2-51.5 years with a mean of 14.8 years 

ATTRITION 

Not applicable 

Study Details: Quality of Life/Satisfaction assessed by survey regarding satisfaction and 
regrets with BPM. There is no mention of whether the survey was validated. 

336 patients were selected from a group of 817 volunteers who responded to an invitation 
in the popular press to join the National Prophylactic Mastectomy Registry. 34 patients were 
recruited from the authors' practice or the NY Metropolitan Breast Cancer Group. 

Women with LCIS were excluded. 

220 of the 370 (59%) reported having at least 1 first-degree relative diagnosed with breast 
cancer. 

255 of 370 (69%) reported the discussion to have BPM was initiated by their physician, 
while 108 (29%) initiated the discussion themselves. Five did not recall who initiated the 
discussion. 

Mean age of patients with regrets was 45 and group overall was younger than those who 
were satisfied with BPM. 
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Incidental carcinoma was identified in 14 of the 370 (4%) and they were included in the 
study. 

Study: Hatcher 2001 

Bilateral Prophylactic Mastectomy (BPM) 

Outcome: PSYCHOLOGICAL MORBIDITY/ANXIETY 

TREATMENT GROUP: 

In the 79 women who chose BPM, anxiety decreased significantly from 41/71 (58%) 
preoperatively to 29/71 (41%) 6 months post-op (p=0.04). and remained low at 18 months 
post-op. 

COMPARISON GROUP 

Psychological morbidity showed a trend towards a decrease in the 64 women who declined 
BPM from baseline 57% (31/54) vs. 43% (23/54) at 6 months. % 14% (95% CI 0, 29) 
(p=0.08). Changes from baseline 57% (29/52) vs. 18 months 41% (21/52). % reduction=16% 
(95% CI-2-33) p=0.11. 

CANCER WORRY 

Significantly more women in the BPM group 24/74 or 32% compared to the No BPM 
group 6/58 or 10% were likely to believe that it was inevitable that they would develop breast 
cancer (P=0.03). 

SEXUALITY 

The degree of sexual pleasure did not change significantly in either group. 

BODY IMAGE 

Body image questionnaires given at the 6 and 18 month post-operative interviews to 
accepters showed no difference in median score of 4 for body image on a scale of 0-30 with 0 
being the most positive 

Followup: FOLLOWUP 

Those choosing BPM were interviewed again at 6 and 18 months post-operatively. Those 
declining or deferring were re-interviewed at 18 months after the first interview 

ATTRITION 

11 /168 were lost to contact before completing assessment 

Study Details: Patients were assessed with 6 questionnaires measuring general health, 
anxiety, sexual activity, coping, risk perception and body image. 

A score of 4 or higher on the General Health Questionnaire (GHQ) defined possible 
psychological morbidity. 
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Patients were identified from cohort of 168 women having a family history of breast 
cancer or having sufficiently high risk factors for BPM to be offered. They were followed 
prospectively with baseline data being collected prior to having BPM. 

The comparison group is women who considered BPM, but declined. Of these, 154 were 
recruited for the study. Eleven deferred their decisions whose results were not reported. 

Baseline statistical analysis included all women who completed the assessment at the first 
interview. In subsequent analyses, only those women who completed assessments at each 
time point are included. 

Most women in both groups were employed and had children. 

The median age of accepters was 38 and for decliners, 40. 

Psychological morbidity decreased significantly over time among accepters, and the longer 
the time from surgery, the greater the decline.29% of the accepters had genetic testing vs. 5% 
of the decliners. 

Study: Frost 2000 

Bilateral Prophylactic Mastectomy (BPM) 

Outcome: DECISION SATISFACTION 

393/562 (70%) were either satisfied or very satisfied with their PM, 

69/562 (11%) were neutral 

107/562 (19%) were dissatisfied or very dissatisfied. 

(Data missing from 10 participants.) 

383/572 (67%) indicated they would definitely or probably choose PM again. 

There was correlation between lower level of satisfaction and physician's advice being 
given as the primary reason for choosing PM. 

CANCER WORRY 

423/572 (74%) reported a diminished level of emotional concern about developing breast 
cancer. 

520/572 (91%) of the women reported no change or favorable effect on emotional stability. 

52/572 (9%) reported adverse effect in level of emotional stability. 

492/572 (86%) of the women reported no change or favorable effect on stress levels. 

80/572 (14%) reported adverse effect in level of stress. 

BODY IMAGE 
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275/572 (48%) reported no change in their level of satisfaction with their physical 
appearance. 

92/572 (16%) reported favorable effects. 

206/572 (36%) reported diminished satisfaction with their physical appearance. 

429/572 (75%) of the women reported no change or favorable effect in feelings of 
feminity. 

132/572 (23%) reported adverse effect in feelings of femininity. 

Variable most strongly associated with patient satisfaction after BPM was satisfaction with 
body appearance 

469/572 (82%) of the women reported no change or favorable effect in self-esteem 

103/572 (18%) reported adverse effect in self-esteem. 

SEXUALITY 

440/572 (77%) of the women reported no change or favorable effect. 

132/572 (23%) reported adverse effect in sexual relationships. 

Followup: FOLLOWUP 

Mean follow-up period was 14.5 years after surgery. 

ATTRITION 

572 of 609 (94%) completed the questionnaire 

Study Details: Patient satisfaction assessed by questionnaire to evaluate long-term 
satisfaction, and psychological and social function. 

The 609 women were a subset of 639 subjects in Hartmann's 1999 study known to be alive 
and were recruited to complete a study questionnaire after their BPM to evaluate their long-
term satisfaction, and psychological and social function. 

572 of 609 (94%) completed the questionnaire. 

Family history was the most common number 1 reason given for having a BPM, followed 
by physicians' advice and nodular breasts. Because reason for choosing BPM was not 
collected pre-operatively, authors are concerned that recall of reason for choosing BPM may 
have been colored by subsequent experience. 

100% of the 19 women who did not have reconstruction reported being very satisfied or 
satisfied, and using multiple regression analysis showed there was an association between 
satisfaction and no reconstruction 

Study: Josephson 2000 
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Bilateral Prophylactic Mastectomy (BPM) 

Outcome: DECISION SATISFACTION 

No women regretted their decision to have PM. They believed they had no choice in the 
decision since minimizing risk of breast cancer was most important. 

All women would recommend BPM with immediate reconstruction to other women in the 
same situation. 

COSMETIC SATISFACTION 

3/15 (87%)women thought the cosmetic result was better than expected. 

8/15 (53%) did not feel their new breasts were part of their own body. 

MEDICAL CARE SATISFACTION 

14/15 (93%) women were satisfied with the factual information given by the geneticists. 

8/15 (53%) women were satisfied with the surgical/reconstruction information. 

9/15 (60%) were satisfied with the support from their surgeons. 

SEXUALITY 

5/13 (38%) women with partners said that the results of the operation had changed the 
relationship with the partner. 

Followup: FOLLOWUP 

13 interviews took place at least 1 year after surgery, 2 at less than 1 year (7 and 8 
months). 

ATTRITION 

2/17 women selecting BPM refrained from being interviewed. 

Study Details: Quality of Life satisfaction with BPM as measured by post-operative 
interviews with 17 women. 

Satisfaction with PM as measured by post-operative interviews. 

5 of the women spontaneously mentioned the importance of how to emotionally consider 
and anticipate the loss of their breasts, how the breasts would be changed following the 
surgical procedure and "taking good-bye" of them, mourning them. 

Study: Lloyd 2000 

Bilateral Prophylactic Mastectomy (BPM) 

Outcome: Results produced 7 significant categories, 6 stages and a seventh-suffering and 
countering multiple losses-which transcended all 6 stages.
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The six stages are: 

1.deciding 

2.telling 

3.experiencing surgery and recovery 

4.maintaining womanliness 

5.processing the loss 

6.moving on 

Followup: FOLLOWUP 

Participants were between 6 weeks and 3 years post surgery. 

ATTRITION 

1/ 11 subjects refused to participate 

Study Details: Qualitative in-depth interviews were conducted to explore personal 
experiences with prophylactic mastectomy and ascertain categories or stages women go 
through who have BPM. 

Study: Hopwood 2000 

Bilateral Prophylactic Mastectomy (BPM) 

Outcome: CANCER WORRY 

47 of 49 returned evaluable General Health Questionnaires (GHQ) one-year post-
operatively. 

8/47 (17%) scored >9 in a range of 0-28 suggesting "case" level distress. 

BODY IMAGE 

All 49 returned Body Image Scale (BIS) questionnaires one year post-operatively 

.6/49 (12%) reported moderately changed or very much change overall in body image on 
10 items. 

More than half of the women reported a change from little to very much for 3 items. 

27/49 (55.1%) felt less sexually attractive 

26/49 (53.1%) felt self-conscious about appearances 

26/49 (53.1%) feel less physically attractive. 

Followup: FOLLOWUP AND ATTRITION
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19/49 women had 1- and 2- year assessments.9 /49 had 1-, 2- and 3-year assessme 

Study Details: Quality of Life measured by General Health Questionnaire (GHQ) and 
Body Image Scale (BIS) to assess mental health and body image one year post-operatively. 

Participants were recruited from a group of 76 women who had BPM7 of 45 women 
required further psychiatric help. 

3 of the 7 were given antidepressant medication. 

Complications from surgery accounted for 4 of the 7 women needing psychiatric help. 

Surgical complications e.g. skin necrosis, nipple loss, infection and pain, accounted for 
some of the highest GHQ and BIS scores. 

Study: Montgomery 1999 

Contralateral Prophylactic Mastectomy (CPM) 

Outcome: DECISION SATISFACTION 

Most women were satisfied with CPM.18 of 296 (6%) regretted their decision to have 
CPM with 11/296 (5%) of them among the 212 who said the discussion about CPM was 
initiated by the physician. 

COSMETIC SATISFACTION 

12/111 who had reconstruction had regrets 

6/185 who did not have reconstruction had regrets. RR=0.30 (95% CI 0.12, 0.78) (p=0.01) 

88/111 (79%) who underwent reconstruction reported their cosmetic results were excellent 
or acceptable. 

18/111 (16%) said cosmetic results were unacceptable, but only 12 of them also had 
regrets. 

5/111 (5%) did not report satisfaction. 

6/111 (5.4%) said they would not chose CPM again if they had known the cosmetic 
outcome. 

SEXUALITY 

The reasons given by the 18 women with regrets were: 

7/18 (39%) cosmetic results 

4/18 (22%) diminished sense of sexuality 

4/18 (22%) lack of education about alternatives 

3/18 (17%) other reasons. 
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Followup: FOLLOWUP 

The follow-up years since surgery ranged from 0.25-43.8 years with a mean of 4.9 years. 

ATTRITION 

50 women of 346 did not respond to questionnaire 

Study Details: Quality of Life/Satisfaction assessed by survey regarding satisfaction and 
regrets with PM. 

346 patients were selected from a group of 817 volunteers who responded to an invitation 
in the popular press to join the National Prophylactic Mastectomy Registry and who had 
CPM. 

Insurance companies overwhelmingly provided coverage for CPM in 276 women (93%). 

Regrets were less common, but not statistically significant, among women with whom the 
discussion to have CPM was initiated by the physician (11/212 or 5%) than among women 
who initiated the discussion themselves 7/84 or 8%). 

Table 08 SURVIVAL -Contralateral Prophylactic Mastectomy 
(CPM)  

Study: Babiera 1997 

Survival: 5-year disease-specific survival 

CPM group= 80% (14/18) 

N o CPM (Surveillance) = 90% (104/115) 

RR=0.87 (95% CI 0.67, 1.12) p=0.28 

Followup: CPM group 

Median =52 months 

(range 17-143 months). 

No CPM group 

Median = 70 months (range 13-178 months). 

Attrition: None 

Study Details: The authors conclude that the results suggest that CPM should not be 
considered as an initial therapeutic option in patients presenting with ILC. 

In the CPM group, 39% of the patients had adjuvant chemotherapy, 6% underwent only 
neoadjuvant therapy, 28% had radiation therapy, and 22% had hormonal therapy as 
treatments for their primary ILC. 
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In the COMPARISON group, 31% had adjuvant therapy, 8% had both adjuvant and 
neoadjuvant therapy, and 28% underwent hormonal therapy as treatment for their primary 
ILC. 

Study: Peralta 2000 

Survival: 15-year all-cause survival 

CPM group = 64% (41/64) 

No CPM group = 48% (87/182) (P=0.26) 

15-year disease-specific survival in pts with Stage 0, 1 or 2 breast cancer 

CPM group =71% (45/64) 

No CPM (Surveillance) = 53% (96/182) (P=0.06). 

Followup: CPM group: 

Median = 6.2 years 

No CPM group: 

Median= 6.8 years 

Attrition: None 

Study Details: Comparison group patients were matched for age, stage of disease at 
diagnosis, presence of LCIS, chemotherapy and tamoxifen therapy from among 2,852 
patients who underwent mastectomy between 1/1/1973 and 9/30/1998 at one institution. 

71% having CPM had immediate reconstruction. 

Study: Lee 1995 

Survival: 15-year disease-specific survival 

CPM or biopsy =105 patients 

No CPM (Surveillance)=299 

There was a statistically significant 15-year survival advantage in CPM or biopsy (P=0.01) 
after adjusting for age. 

Followup: Mean = 6 years 

Median= 5.3 years 

Attrition: None 

Study Details: Patients had unilateral invasive lobular carcinoma (ILC) 
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Patients in the CPM group were significantly younger and a significantly greater 
proportion had multifocal lesions than in the No CPM group. Results were age adjusted. 

Those getting CPM and those only getting biopsies were lumped together the 'treatment 
group.' There are no statistical analyses of just the CPM group alone. 

Table 09 INCIDENCE IN CONTRALATERAL BREAST -
Contralateral Prophylactic Mastectomy (CPM)  

Study: Leis 1981 

Incidence: At 10 years: 

CPM [horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis].4/58 

No comparison group 

Follow-up Time: Mean = 6 years Median= 5.3 years 

Attrition: 69/127 (54%) subjects not accounted for at 10 years 

Study Details: 25 of 127 (19.7%) had unsuspected cancer in the contralateral breast at the 
time of CPM; 11 were invasive and 14 were non-invasive. 

Study: Babiera 1997 

Incidence: TREATMENT GROUP: 

CPM=not reported 

COMPARISON GROUP: 

No CPM (Surveillance)=3/115 (2.6%) 

Follow-up Time: CPM 

Median= 52 months 

(range 17-143 months). 

No CPM 

Median = 70 months (range 13-178 months). 

Attrition: None 

Study Details: The authors conclude that the results suggest that CPM should not be 
considered as an initial therapeutic option in patients presenting with ILC. 

In the CPM group, 39% of the patients had adjuvant chemotherapy, 6% underwent only 
neoadjuvant therapy, 28% had radiation therapy, and 22% had hormonal therapy as 
treatments for their primary ILC. 
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In the COMPARISON group, 31% had adjuvant therapy, 8% had both adjuvant and 
neoadjuvant therapy, and 28% underwent hormonal therapy as treatment for their primary 
ILC. 

Study: Peralta 2000 

Incidence: TREATMENT GROUP: CPM[horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis]0/64 

COMPARISON GROUP: 

No CPM (Surveillance) [horizontal ellipsis].36/182 

RR=0.04 (95% CI 0.00, 0.62) p=0.02 

Follow-up Time: CPM group 

Median = 6.2 yrs 

No CPM group 

Median= 6.8 yrs 

Attrition: None 

Study Details: Comparison group patients were matched for age, stage of disease at 
diagnosis, presence of LCIS, chemotherapy and tamoxifen therapy from among 2,852 
patients who underwent mastectomy between 1/1/1973 and 9/30/1998 at one institution. 

71% had immediate reconstruction. 

Study: McDonnell 2001 

Incidence: Premenopausal Women: 

TREATMENT GROUP: 

CPM=6/388 

COMPARISON GROUP: 

Statistically simulated, adjusted for treatment= 106.2/388 

Risk reduction =94.4% (95% C.I. 87.7% - 97.9%). 

Not adjusted for treatment=115/388 

Risk reduction=94.8% (95% C.I. 88.6% - 98.1%) 

Postmenopausal Women 

TREATMENT GROUP: 
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CPM=2/357 

COMPARISON GROUP 

Statistically simulated, adjusted for treatment=50.3/357 

Risk reduction = 96.0% (95% C.I. 85.6% - 99.5%). 

Not adjusted for treatment =54/357 96.3%. 

Follow-up Time: Median = 10 years 

98% of participants were followed at least 2 yrs 

Attrition: None 

Study Details: Total occurances of contralateral cancers among all women was 8/745 

742 of the subjects fit the Anderson model definition of positive family history, which 
requires one of the three types of pedigrees: parent affected, sibling affected or second-degree 
relative affected. 

3 women who developed contralateral breast cancer after CPM and whose family pedigree 
was unclear were included to make the calculated risk reductions conservative. 

The median time from mastectomy to development of breast cancer was 2 years (range 1-
18 years). 

"Adjusted for treatment" means adjusted for adjuvant therapy and Tamoxifen 

Comparison group was statistically simulated using age-adjusted life tables. 

4 of the cancers were diagnosed within 2 years of CPM, suggesting that the cancer may 
have been present but not detected at that time. 

Table 10 DISEASE-FREE SURVIVAL OR RECURRENCE -
Contralateral Prophylactic Mastectomy (CPM)  

Study: Peralta 2000 

Outcome: 15-year disease-Free Survival (Recurrence or secondary primary in 
contralateral or primary): 

TREATMENT GROUP: 

CPM group = 55% (35/64) 

COMPARISONG GROUP 

No CPM = 28% (51/182) (P=0.01). 

Followup Time: CPM group: 
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Median = 6.2 years 

No CPM group: 

Median= 6.8 years 

Attrition: None 

Study Details: Comparison group patients were matched for age, stage of disease at 
diagnosis, presence of LCIS, chemotherapy and Tamoxifen therapy from among 2,852 
patients who underwent mastectomy between 1/1/1973 and 9/30/1998 at one institution. 

71% had immediate reconstruction. 

Study: Leis 1981 

Outcome: Disease-free survival at 10 or more years 

TREATMENT GROUP 

CPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal 
ellipsis][horizontal ellipsis].54/58 (91%) 

No comparison group 

Followup Time: Mean = 6 years Median= 5.3 years 

Attrition: 69/127 (54%) subjects not accounted for at 10 years 

Study Details: 25 of 127 (19.7%) had unsuspected cancer in the contralateral breast at the 
time of CPM; 11 were invasive and 14 were non-invasive. 

Study: Babiera 1997 

Outcome: RECURRENCE 

Local -regional recurrences 

TREATMENT GROUP 

CPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis]. 0/18 

COMPARISON GROUP 

No CPM (Surveillance):.10/115 

RR=0.29 (95% CI 0.02, 4.76), p=0.39 

Distant disease 

TREATMENT GROUP 
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CPM[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]
[horizontal ellipsis][horizontal ellipsis].3/18 

COMPARISON GROUP 

No CPM (Surveillance)[horizontal ellipsis][horizontal ellipsis][horizontal ellipsis]25/115 

RR=0.77 (95% CI 0.26, 2.28) p=0.63 

Followup Time: CPM group 

Median =52 months 

(range 17-143 months). 

No CPM group 

Median = 70 months (range 13-178 months). 

Attrition: None 

Study Details: In the CPM group, 39% of the patients had adjuvant chemotherapy, 6% 
underwent only neoadjuvant therapy, 28% had radiation therapy, and 22% had hormonal 
therapy as treatments for their primary ILC. 

In the COMPARISON group, 31% had adjuvant therapy, 8% had both adjuvant and 
neoadjuvant therapy, and 28% underwent hormonal therapy as treatment for their primary 
ILC. 

References to studies included in this review  

Babiera 1997 

Babiera GV, Lowy AM, Davidson BS, Eva Singletary, SE. The role of contralateral prophylactic mastectomy in 
invasive lobular carcinoma. Breast Journal 1997;3(1):2-6. [Context Link] 

Borgen 1998 

Borgen PI, Hill AD, Tran KN, Van Zee KJ, Massie MJ, Payne D, Biggs CG. Patient regrets after bilateral 
prophylactic mastectomy. Annals of Surgical Oncology 1998;5(7):603-6. [Context Link] 

Evans 1999 

Evans DG, Anderson E, Lallo F, Vasen H et al. Utilisation of prophylactic mastectomy in 10 European Centres. 
Disease Markers 1999;15:148-51. [Context Link] 

Frost 2000 

Frost MH, Schaid DJ, Slezak JM, Arnold PG, Woods JE, Petty PM et al. Long-term satisfaction and psychological 
and social function following bilateral prophylactic mastectomy. JAMA 2000;284:319-24. [Context Link] 

Gabriel 1997 

Gabriel S, Woods J, O'Fallon M, Beard M, Kurland L, Melton L. Complications leading to surgery after breast 
implantation. The New England Journal of Medicine 1997;336(10):677-82. [Context Link]

Página 76 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Hartmann 1999 

Hartmann LC, Schaid DJ, Woods JE, Crotty TP, Myers JL, Armold PG et al. Efficacy of bilateral prophylactic 
mastectomy in women with a family history of breast cancer. The New England Journal of Medicine 1999;340
(2):77-84. [Context Link] 

Hartmann 2001 

Hartmann LC, Sellers TA, Schaid DJ, Frank TS, Soderberg CL, Sitta D et al. Efficacy of bilateral prophylactic 
mastectomy in BRCA1 and BRCA2 gene mutation carriers. Journal of the National Cancer Institute 2001;93
(21):1633-7. [Context Link] 

Hatcher 2001 

Hatcher M, Fallowfield L, A'Hern R. The psychological impact of bilateral prophylactic mastectomy: prospective 
study using questionaires and semistructured interviews. BMJ 2001;13(322):76-9. [Context Link] 

Hopwood 2000 

Hopwood P, Lee A, Shemon A, et al. Clinical followup after bilateral risk reducing (prophylactic) mastectomy: 
mental health and body image outcomes. Psychooncology 2000;9(6):462-72. [Context Link] 

Horton 1978 

Horton CE, Rosato FE, Schuler FA 3d, McGraw J. Postmastectomy reconstruction. Annals of Surgery 1978;188
(6):773-7. [Context Link] 

Josephson 2000 

Josephson U, Wickman M, Sandelin K. Initial experiences of women from hereditary breast cancer families after 
bilateral prophylactic mastectomy: a retrospective study. European Journal of Cancer 2000;26:351-6. [Context Link] 

Lee 1995 

Lee JS, Grant CS, Donohue JH, Crotty TB, Harmsen WS, Ilstrup DM. Arguments against routine contralateral 
mastectomy or undirected biopsy for invasive lobular breast cancer. Surgery 1995;118(4):640-7. [Context Link] 

Leis 1981 

Leis HP, Cammarata A, LaRaja R, Reed L, Cleary J, Makoon-Singh E. Bilateral breast cancer. Breast 1981;7(4):13-
7. [Context Link] 

Lloyd 2000 

Lloyd SM, Watson M, Oaker G, Sacks N, et al. Understanding the experience of prophylactic bilateral mastectomy: 
a qualitative study of ten women. Psychooncology 2000;9(6):473-85. [Context Link] 

McDonnell 2001 

McDonnell SK, Schaid DJ, Myers JL, Grant CS, Donohue JH, Woods JE. Efficacy of contralateral prophylactic 
mastectomy in women with a personal and family history of breast cancer. Journal of Clinical Oncology 2001;19
(19):3938-43. [Context Link] 

Meijers 2001 

Meijers-Heijboer H, van Geel B, van Putten WL, Henzen-Logmans SC, Seynaeve C, Menke-Pluymers MB et al. 
Breast cancer after prophylactic bilateral mastectomy in women with a BRCA1 or BRCA2 mutation. The New 
England Journal of Medicine 2001;345(3):159-64. [Context Link]

Página 77 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Montgomery 1999 

Montgomery L, Tran K, Heelan M, Van Zee K, Massie M, Payne D, Borger P. Issues of regret in women with 
contralateral prophylactic mastectomies. Annals of Surgical Oncology 1999;6(6):546-52. [Context Link] 

Mulvihill 1982 

Mulvihill JJ, Safyer AW, Bening JK. Prevention in familial breast cancer: counseling and prophylactic mastectomy. 
Preventative Medicine 1982;11(5):500-11. [Context Link] 

Pennisi 1987 

Pennisi VR, Capozzi A. Subcutaneous mastectomy data: a final statistical analysis of 1500 patients. Aesthetic Plastic 
Surgery 1987;13(1):15-21. [Context Link] 

Peralta 2000 

Peralta E, Ellenhorn J, Wagman L, Dagis A, Anderson J, Chu D. Contralateral prophylactic mastectomy improves 
the outcome of selected patients undergoing mastectomy for breast cancer. American Journal of Surgery 2000;180
(6):439-45. [Context Link] 

Stefanek 1995 

Stefanek ME, Helzlsouer KJ, Wilcox PM, Houn F. Predictors of satisfaction with bilateral prophylactic mastectomy. 
Preventative Medicine 1995;24(4):412-9. [Context Link] 

Zion 2000 

Zion S, Slezak J, Schaid D, Frost M, McDonnell S, Woods J et al. Surgical Morbidities Following Bilateral 
Prophylactic Mastectomy. ASCO Abstract No: 1730 Category: Health Services 2000. [Context Link] 

References to studies excluded in this review  

Amaaki 1979 

Amaaki T, Yasumura K, Kami T, Tahara H. Prophylactic subcutaneous total glandectomy for mammary cystic 
disease, with immediate primary breast reconstruction. Annals of Plastic Surgery 1979;3(5):420-4. 

Anderson 2001b 

Anderson BO. Prophylactic surgery to reduce breast cancer risk: a brief literature review. Breast Journal 2001;7
(5):321-30. 

Anonymous 1983 

Anonymous. Prophylactic mastectomy and reconstruction [clinical conference]. Illinois Medical Journal 
1983;163:5:344-6. 

Anonymous 1991 

Anonymous. Adjuncts to Cancer Surgery 1991;Lea and Febinger, Philadelphia, Curative surgical adjuncts. 233-
304Economou SG et al. 

Anonymous 1995 

Anonymous. An update on the pros and cons of preventive mastectomy. Oncology (Huntingt) 1995;9(2):117.

Página 78 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Ariyan 1985 

Ariyan S. Prophylactic mastectomy for precancerous and high-risk lesions of the breast. Canadian Journal of Surgery 
1985;28(3):262-4, 266. 

Baasch 1996b 

Baasch M, Nielsen SF, Engholm G, Lund K. Breast cancer incidence subsequent to surgical reduction of the female 
breast. British Journal of Cancer 1996;73(7):961-3. 

Beller 1986 

Beller FK, Nienhaus H, Niedner W, Holzgreve W. Bilateral breast cancer: the frequency of undiagnosed cancers. 
American Journal of Obstetrics and Gynecology 1986;155(2):247-55. 

Bergeson 1993 

Bergeson SC, Decker D. Prophylactic mastectomy for familial breast cancer. JAMA 1993;269(20):2609-2609. 

Bilmoria 1995 

Bilimoria MM, Morrow M. The woman at increased risk for breast cancer: evaluation and management strategies. 
CA: A Cancer Journal for Clinicians 1995 Sep-Oct;45(5):263-78;45(5):263-78. 

Bilmoria 2002 

Bilimoria MM. Prophylactic surgery in hereditary cancer syndromes: an ounce of prevention may be the only cure. 
Journal of Surgical Oncology 2002;79(3):131-3. 

Birkmeyer 1997 

Birkmeyer JD, Welch HG. Risk of breast cancer in carriers of BRCA gene mutations. The New England Journal of 
Medicine 1997;337(11):787-8. 

Bland 1996 

Bland KI, O'Neal B, Weiner LJ, Tobin GR 2d. One-stage simple mastectomy with immediate reconstruction for 
high-risk patients. An improved technique: the biologic basis for ductal-glandular mastectomy. Archives of Surgery 
1986;121(2):221-5. 

Bohmert 1988 

Bohmert HH. Controversies in Breast Disease: Diagnosis and Management 1988;Marcel Dekker, New York, 
Subcutaneous mastectomy: advantages and problems. 235-59Grundfest-Broniatowski S, Esselstyn CB Jr. 

Bostwick 1980 

Bostwick J. Reconstruction of the breast. Acta Chirurgica Belgica 1980;79(2):125-129. 

Bowers 1969 

Bowers DG Jr, Radlauer CB. Breast cancer after prophylactic subcutaneous mastectomies and reconstructionwith 
silastic prostheses. Plastic and Reconstructive Surgery 1969;44(6):541-4. 

Brinton 2001b 

Brinton LA, Persson I, Boice JD Jr, McLaughlin JK, Fraumeni JF Jr. Breast cancer risk in relation to amount of 
tissue removed during breast reduction operations in Sweden. Cancer 2001;91(3):478-83.

Página 79 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Bucholtz 2001 

Bucholtz JD. Issues in bilateral prophylactic mastectomy. Cancer Practice 2001;9(1):6-10. 

Buehler 1983 

Buehler PK. Patient selection for prophylactic mastectomy: who is at high risk? Plastic and Reconstructive Surgery 
1983;72(3):324-34. 

Burke 1997 

Burke W, Daly M, Garber J, Botkin J, Kahn MJ, Lynch P et al. Recommendations for follow-up care of individuals 
with an inherited predisposition to cancer. II. BRCA1 and BRCA2. Cancer Genetics Studies Consortium. JAMA 
1997;277(12):997-1003. 

Carenza 1980 

Carenza L, Villani C. Follow-up and treatment of contralateral breast. Int Congr SerII Clinica Ostetrica e 
Ginecologica Universita di Roma, Rome, Italy 1980;628-32. 

Cheung 1997 

Cheung KL, Blamey RW, Robertson JF, Elston CW, Ellis IO. Subcutaneous mastectomy for primary breast cancer 
and ductal carcinoma in situ. European Journal of Surgical Oncology 1997;23(4):343-7. 

Dawson 1998b 

Dawson LA, Chow E, Goss PE. Evolving perspectives in contralateral breast cancer. European Journal of Cancer 
1998;34(13):2000-9. 

Decker 1993 

Decker D. Prophylactic mastectomy for familial breast cancer. JAMA 1993;269(20):2608-9. 

Dinner 1988 

Dinner MI, Dowden RV. Postmastectomy Reconstruction. Second Edition 1988;Williams and WIlkens, Baltimore, 
Management of the contralateral breast. 205-17Gant TD, Vasconez LO. 

Dinner 1989 

Dinner MI, Labandter HP. Total mammary adenectomy with histologic evaluation and immediate reconstruction. 
Plastic and Reconstructive Surgery 1981;68(4):505-509. 

Dowden 1988 

Dowden RV, Grundfest-Broniatowski S. Prophylactic Mastectomy: When and how? Controversies in Breast 
Disease: Diagnosis and Management 1988;219-33. 

Eeles 1996b 

Eeles R, Cole T, Taylor R, Lunt P, Baum M. Prophylactic mastectomy for genetic predisposition to breast cancer: 
the proband's story. Clinical Oncology (Royal College of Radiologists (Great Britian)) 1996;8(4):222-5. 

Eisen 1999 

Eisen A, Weber BL. Prophylactic mastectomy--the price of fear [editorial; comment]. The New England Journal of 
Medicine 1999;340(2)):137-8. 

Página 80 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Eisen 2000b 

Eisen A, Rebbeck T, Wood W, Weber B. Prophylactic surgery in women with a herediatary predisposition to breast 
and ovarian cancer. Journal of Clinical Oncology 2000;18(9):1980-1995. 

Ettelson 1993 

Ettelson CD. Indications for prophylactic mastectomy [letter]. Missouri Medicine 1993;90(5):219. 

Feldman 2001 

Feldman MD. Prophylactic bilateral radical mastectomy resulting from factitious disorder. Psychosomatics 2001;42
(6):519-21. 

Fentiman 1998b 

Fentiman IS. Prophylactic mastectomy: deliverance or delusion? We don't know, so we need to start registering all 
cases now [editorial]. BMJ 1998;317(7170):1402-3. 

Fisher 1988 

Fisher ER. Controversies in Breast Disease: Diagnosis and Management 1988;Marcel Dekker, Pathobiologic 
considerations in the treatment of breast cancer. 151-80Grundfest-Broniatowski S, Esselstyn CB Jr. 

Foster 1988 

Foster RS Jr. Controversies in Breast Disease: Diagnosis and Management 1988;Marcel Dekker, New York, Breast 
cancer epidemiology: controversies in the identification and interpretation of risk factors. 111-21Grundfest-
Broniatowski S, Esselstyn CB Jr. 

Fredericks 1969 

Fredricks S. Subcutaneous mastectomy, a prophylactic and cosmetic operation. Panminerva Medica 1969;11(4):137-
43. 

Fredericks 1975 

Fredericks S. A 10-year experience with subcutaneous mastectomy. Clinics in Plastic Surgery 1975;2(3):347-57. 

Goin 1982 

Goin MK, Goin JM. Psychological reactions to prophylactic mastectomy synchronous with contralateral breast 
reconstruction. Plastic and Reconstructive Surgery 1982;70(3):355-359. 

Goldwyn 1977 

Goldwyn RM. Subcutaneous mastectomy: perspectives and problems. Journal of the Medical Society of New Jersey 
1977;74(12):1050-1052. 

Goodnight 1984 

Goodnight JE Jr, Quagliana JM, Morton DL. Failure of subcutaneous mastectomy to prevent the development of 
breast cancer. Journal of Surgical Oncology 1984;26(3):198-201. 

Grady 1965 

Grady ED, Nolan TR. Adjunct prophylactic procedures with radical mastectomy to decrease recurrent breast cancer. 
Journal of the Medical Association of Georgia 1965;54(10):321-3.

Página 81 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Grann 1998 

Grann VR, Panageas KS, Whang W, Antman KH, Neugut A. Decision analysis of prophylactic mastectomy and 
oophorectomy in BRCA1-positive or BRCA2-positive patients. Journal of Clinical Oncology 1998;16(3):979-85. 

Grann 1999 

Grann VR, Whang W, Jacobson Js, Heitjan DF, Antman KH. Benefits and costs of screening Ashkenazi Jewish 
women for BRCA1 and BRCA2. Journal of Clinical Oncology 1999;17(2):494-500. 

Griffin 1993 

Griffin A, Frazee RC. Treatment of intraductal breast cancer--noncomedo type. The American Surgeon 1993;59
(2):106-9. 

Hamm 1999 

Hamm RM, Lawler F, Scheid D, Ernster VL, Juerer HM, Wang ES et al. Prophylactic mastectomy in women with 
high risk of breast cancer. The New England Journal of Medicine 1999;340(23):1837-1839. 

Hartmann 1997 

Hartmann L, Jenkins R, Schaid D, Yang P. Prophylactic mastectomy: preliminary retrospective cohort analysis 
(meeting abstract). Proceedings Annual Meeting of the American Association Cancer Research 1997;38:A1123:. 

Herman 1977 

Herman TA. Sexism and mastectomy: a debate (letter). The New England Journal of Medicine 1977;297(20):1126-
7. 

Hettle 1980 

Hettle PJ, Egan RL, Fracchia AA, Rogers CS. Mammographic patterns and breast cancer risk (letter). JAMA 
1980;244(3):287-8. 

Hoffman 1979 

Hoffman S, Simon BE, Kahn S. Alternatives to subcutaneous mastectomy. Plastic and Reconstructive Surgery 
1979;64(2):214-20. 

Hoffman 1982 

Hoffman S, Pressman PI. Prophylactic mastectomy. The Mount Sinai Journal of Medicine, New York 1982;49
(2):102-109. 

Holgreve 1989 

Holzgreve W, Beller FK, Niedner W, Nienhaus H. Bilateral subcutaneous mastectomy as a prophylactic operation to 
prevent breast cancer. Breast Disease 1989;2(1):27-33. 

Holzman 1996 

Holzman D. Prophylactic cancer surgeries offer no guarantees, uncertain outcomes (news). Journal of the National 
Cancer Institute 1996;88(20):1428-9. 

Horton 1988 

Horton CE, Dascombe WH. Total mastectomy: indications and techniques. Clinics in Plastic Surgery 1988;15

Página 82 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



(4):677-87. 

Houlihan 1991 

Houlihan MJ, Goldwyn RM. Role of prophylactic mastectomy. Developments in Oncology 1991;62:135-48. 

Houn 1995 

Houn F, Helzlsouer KJ, Friedman NB, Stefanek ME. The practice of prophylactic mastectomy: a survey of Maryland 
surgeons. American Journal of Public Health 1995;85(6):801-5. 

Hubbard 1978 

Hubbard TB. Prophylactic mastectomy for prevention of the second primary. International Journal of Radiation 
Oncology, Biology, Physics 1978;4(7/8):703-704. 

Humphrey 1983 

Humphrey LJ. Subcutaneous mastectomy is not a prophylaxis against carcinoma of the breast: opinion or 
knowledge? (Editorial). American Journal of Surgery 1983;145(3):311-2. 

Isaacs 1996 

Isaacs C, Peshkin B, Benkendorf J, Hughes C, Lerman C. Interest in testing for brca1: correlation between patient 
risk and desire for testing (meeting abstract). Proceedings Annual Meeting of the American Society of Clinical 
Oncology 1996;15:A329:. 

Jackson 1984 

Jackson CF, Palmquist M, Swanson J, Wong J, Miller SH, Demuth RJ et al. The effectiveness of prophylactic 
subcutaneous mastectomy in Sprague-Dawley rats induced with 7,12-dimethylbenzanthracene. Plastic and 
Reconstructive Surgery 1984;73(2):249-60. 

Jameson 1997 

Jameson MB, Roberts E, Nixon J, Probert JC, Braatvedt GD. Metastatic breast cancer 42 years after bilateral 
subcutaneous mastectomies. Clinical Oncology (Royal College Radiologists (Great Britian)) 1997;9(2):119-21. 

Jarrett 1982 

Jarrett JR, Cutler RG, Teal DF. Aesthetic refinements in prophylactic subcutaneous mastectomy with submuscular 
reconstruction. Plastic and Reconstructive Surgery 1982;69(4):624-631. 

Jarrett 1988 

Jarrett JR. Postmastectomy Reconstruction. Second Edition 1988;William and Wilkens, Baltimore, Prophylactic 
mastectomy with immediate reconstruction. 125-49Gant TD, Vasconez LO. 

Jarrett 1990 

Jarrett JR. Aesthetic refinements in prophylactic mastectomy with immediate reconstruction. Aesthetic Plastic 
Surgery 1990;14(2):87-92. 

Johnson 1996 

Johnson VP, Storm CA, Skorey-Solberg P, McHale MS. Familial breast cancer risk assessment. South Dakota 
Journal of Medicine 1996;49(7):217-21. 

Página 83 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Karp 1999 

Karp J, Brown KL, Sullivan MD, Massie MJ. The prophylactic mastectomy dilemma: A support group for women at 
high genetic risk for breast cancer. Journal of Genetic Counseling 1999;8(3):163-173. 

Kauff 2001 

Kauff ND, Scheuer L, Robson ME, Glogowski E, Kelly B, Barakat R et al. Insurance reimbursement for risk-
reducing mastectomy and oophorectomy in women with BRCA1 or BRCA2 mutations. Genetics in Medicine 2001;3
(6):422-5. 

Kelly 1988 

Kelly PT. Postmastectomy Reconstruction. Second Edition 1988;Williams and Wilkens, Baltimore, Risk of breast 
cancer: some genetic and epidemiologic factors. 18-27Gant TD, Vasconez LO. 

Kesseler 1976 

Kesseler HJ, Grier WR, Seidman I, McIlveen SJ. Bilateral primary breast cancer. JAMA 1976;236(3):278-80. 

Khouri 1997 

Khouri RK, Ahn CY, Salzhauer MA, Scherff D, Shaw WW. Simultaneous bilateral breast reconstruction with the 
transverse rectus abdominus musculocutaneous free flap. Annals of Surgery 1997;226(1):25-34. 

Klijn 1997 

Klijn JG, Janin N, Cortes-Funes H, Colomer R. Should prophylactic surgery be used in women with a high risk of 
breast cancer? European Journal of Cancer 1997;33(13):2149-59. 

Klijn 1997b 

Klijn JGM, Verhoog LC, Brekelmans C, Van Gell AN, Logmans A, Seynaeve C et al. Clinical implications of 
genetic testing for breast and ovarian cancer. Proceedings, Annual Meeting of the American Society of Clinical 
Oncology 1997;16:A1917. 

Kroll 1998 

Kroll SS. Prophylactic mastectomy with few regrets (editorial; comment). Annals of Surgical Oncology 1998;5
(7):603-6. 

Lanigan 1987 

Lanigan ED. Plastic surgical procedures related to breast disease. Obstetrics and Gynecology Clinics of North 
America 1987;14(3):761-81. 

Lattes 1980 

Lattes R. Lobular neoplasia (lobular carcinoma in situ) of the breast - a histological entity of controversial clinical 
significance. Pathology, Research and Practice 1980;166(4):415-29. 

Leis 1971 

Leis HP Jr. Selective, elective, prophylactic contralateral mastectomy. Cancer 1971;28(4):956-61. 

Leis 1980 

Leis HP. Managing the remaining breast. Cancer 1980;46(Suppl (4)):1026-30.

Página 84 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Leis 1981b 

Leis HP. The surgeon's role in breast cancer: changing concepts. Breast Cancer Research and Treatment 1981;1
(1):5-15. 

Leis 1987 

Leis HP Jr, Cammarata A, LaRaja RD. Breast Cancer. Diagnosis and Treatment 1987;McGraw-Hill Publishers, New 
York, The management of clinically nonpalpable breast cancer. Ariel IM, Cleary JB. 

Leis1983 

Leis NP Jr, Cammarata A. Breast Carcinoma: Current Diagnosis and Treatment 1983;Masson Publishing USA, New 
York, Modified radical mastectomy: the moderate selective surgical approach. 445-61Feig SA, McLelland R. 

Lejour 1980 

Lejour M, Gregoire JP. Management of the remaining breast in breast reconstruction. Acta Chirurgica Belgica 
1980;79(2):145-146. 

Lerman 1996 

Lerman C, Narod S, Schulman K, Hughes C, Gomez-Caminero A, Bonney G et al. BRCA1 testing in families with 
hereditary breast-ovarian cancer. A prospective study of patient decision making and outcomes. JAMA 1996;275
(24):1885-92. 

Lise 1997b 

Lise M, Zavagno G, Meggiolare F. Prophylactic mastectomy in women at high risk of breast cancer. Forum Trends 
Experimental Clinical Medicine 1997;7.1(Suppl 2):112-6. 

Lopez 1996b 

Lopez MJ, Porter KA. The current role of prophylactic mastectomy. Surgical Clinics of North America 1996;76
(2):231-42. 

Lynch 1971 

Lynch HT, Krush AJ. Genetic predictability in breast cancer risk. Surgical implications. Archives of Surgery 
1971;103(1):84-8. 

Lynch 1978 

Lynch HT, Harris RE, Organ CH Jr, Lynch JF. Management of familial breast cancer. I. Biostatistical-genetic 
aspects and their limitations as derived from a familial breast cancer resource. Archives of Surgery 1978;113
(9):1053-8. 

Lynch 1978a 

Lynch HT, Harris RE, Organ CH Jr, Lynch JF. Management of familial breast cancer. II. Case reports, pedigrees, 
genetic counseling, and team concept. Archives of Surgery 1978;113(9):1061-7. 

Lynch 1978b 

Lynch HT, Harris RE, Organ CH Jr, Lynch JF. Familial indications for prophylactic surgery in breast-cancer-prone 
families (letter). Lancet 1978;1(8058):265. 

Lynch 1980 

Página 85 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Lynch HT. What factors make women prone to breast cancer? Consultant 1980;20(10):111-114. 

Lynch 1988 

Lynch HT, Conway T, Watson P, Schreiman J, Fitzgibbons RJ Jr. Extremely early onset hereditary breast cancer 
(HBC): surveillance/management implications. The Nebraska Medical Journal 1988;73(4):97-100. 

Lynch 1991 

Lynch HT, Watson P, Conway TA, Lynch J. Monitoring high risk women: psychological aspects. Developments in 
Oncology 1991;62:191-205. 

Lynch 1993 

Lynch HT, Watson P, Conway TA, Lynch JF, Slominski-Caster SM, Narod SA et al. DNA screening for 
breast/ovarian cancer susceptibility based on linked markers. A family study. Archives of Internal Medicine 
1993;153(17):1979-87. 

Lynch 1994 

Lynch HT, Lynch J, Conway T, Severin M. Psychological aspects of monitoring high risk women for breast cancer. 
Cancer 1994;74(Suppl 3):1184-92. 

Lynch 1997 

Lynch HT, Lemon SJ, Durham C et al. A descriptive study of BRCA1 testing and reactions to disclosure of test 
results. Cancer 1997;79(11):2219-28. 

Mann 1998 

Mann BG, Borgen PL. Breast cancer genes and the surgeon. Journal of Surgical Oncology 1998;67(4):267-74. 

Massie 1998 

Massie MJ, Muskin PR, Stewart DE. Psychotherapy with a woman at high risk for developing breast cancer. General 
Hospital Psychiatry 1998;20(3):189-97. 

Matton 1987 

Matton G, Anseeuw A. Subcutaneous mastectomy, indications and techniques. Acta Chirurgica Belgica 1987;87
(2):120-8. 

McAvoy 1979 

McAvoy J. Subcutaneous mastectomy in the treatment of the high-risk female--is emotionalism obscuring the facts? 
Annals of Plastic Surgery 1979;3(3):219-26. 

McCaffrey 1993 

McCaffrey JF, Ives A. Prophylactic mastectomy- useful therapy or meddlesome surgery? (Meeting abstract). 
International Association of Breast Cancer Research Biennial Meeting 1993;A13:25-8Calgary. 

McCraw 1980 

McCraw JB, Maxwell GP, Horton CE. Reconstruction of the breast following mastectomy. Acta Chirurgica Belgica 
1980;79(2):131-3. 

McGuire 1981 

Página 86 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



McGuire WL. Advances in Research and Treatment 1981;Plenum Medical Book Company, New York, Breast 
cancer 4: Advances in research and treatment. 

Metcalfe 2002 

Metcalfe KA, Narod S. Breast cancer risk perception among women who have undergone prophylactic bilateral 
mastectomy. Journal of the National Cancer Institute 2002;94(20):1564-9. 

Metcalfe 2002b 

Metcalfe KA, Goel V, Lickley L, Semple J, Narod SA. Prophylactic bilateral mastectomy: patterns of practice. 
Cancer 2002;95(2):236-42. 

Meyer 1986 

Meyer L et al. A prospective study of psychiatric and psychological sequelae of bilateral subcutaneous mastectomy. 
Scandinavian Journal of Plastic and Reconstructive Surgery 1986;20:101-7. 

Mofflat 1988 

Moffat FL, Ketcham AS, Robinson DS, Legaspi A, Irani H. Breast cancer: management of the opposite breast (see 
comments). Oncology (Huntingt) 1988;2(11):25-30. 

Mogelvang 1995 

Mogelvang C. Emotion, illogic, and familial breast cancer (editorial). Plastic and Reconstructive Surgery 1995;95
(4):740-1. 

Morris 2001 

Morris KT, Johnson N, Krasikov N, Allen M, Dorsey P. Genetic counseling impacts decision for prophylactic 
surgery for patients perceived to be at high risk for breast cancer. American Journal of Surgery 2001;181(5):431-3. 

Mulliken 1984 

Mulliken JB, Pfeiffer CH. Caring for the Patient with Breast Cancer. An Interdisciplinary/Multidisciplinary 
Approach 1984;Reston Publishing Company, Reston, Breast cancer: reconstruction. 131-67. 

Nelson 1989 

Nelson H, Miller SH, Buck D, Demuth RJ, Fletcher WS, Buehler P. Effectiveness of prophylactic mastectomy in the 
prevention of breast tumors in C3H mice. Plastic and Reconstructive Surgery 1989;83(4):662-9. 

Nelson 1997 

Nelson NJ. Studies show prophylactic surgeries seem to reduce cancer risk (news). Journal of the National Cancer 
Institute 1997;89(11):762-3. 

Nemecek 1993 

Nemecek JR, Young VL, Lopez MJ. Indications for prophylactic mastectomy. Missouri Medicine 1993;90(3):136-
40. 

Orlando 1997 

Orlando R 3rd. Risk of breast cancer in carriers of BRCA gene mutations (letter; comment). The New England 
Journal of Medicine 1997;336(20):1465-71. 

Página 87 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Osteen 1995 

Osteen RT. Reconstruction after mastectomy. Cancer 1995;76(10 Suppl):2070-4. 

Palmieri 1999b 

Palmieri C. Trial of prophylactic mastectomy is needed. BMJ 1999;318(7197):1556-57. 

Payne 2000 

Payne D, Biggs C, Tran K, Borgen P, Massie M. Women's regrets after bilateral prophylactic mastectomy. Annals of 
Surgical Oncology 2000;7(1):150-4. 

Pennisi 1975 

Pennisi VR, Capozzi A. The incidence of obscure carcinoma in subcutaneous mastectomy: Results of a national 
survey. Plastic and Reconstructive Surgery 1975;56(1):9-12. 

Pennisi 1976 

Pennisi VR. Subcutaneous mastectomy and fibrocystic disease of the breast. Clinics in Plastic Surgery 1976;3
(2):205-16. 

Pennisi 1977 

Pennisi VR. The prevention of breast cancer by subcutaneous mastectomy. Surgical Clinics of North America 
1977;57(5):1023-34. 

Pennisi 1981 

Pennisi VR. Total mammary adenectomy with histologic evaluation and immediate reconstruction. Plastic and 
Reconstructive Surgery 1981;68(4):510-11. 

Pennisi 1984 

Pennisi VR, Capozzi A. Subcutaneous mastectomy: an interim report on 1,244 patients. Annals of Plastic Surgery 
1984;12(4):340-7. 

Pennisi 1986 

Pennisi VR. Redefined indications for subcutaneous mastectomy in patients with benign breast disease. Aesthetic 
Plastic Surgery 1986;10(2):101-4. 

Perez 1979 

Perez FM. Subcutaneous mastectomy: A review. American Surgeon 1979;45(1):21-5. 

Peterson 1996 

Petersson C, Pandis N, Mertens F, Adeyinka A, Ingvar C, Ringberg A et al. Chromosome aberrations in prophylactic 
mastectomies from women belonging to breast cancer families. Genes Chromosomes Cancer 1996;16(3):185-8. 

Petit 2002 

Petit JY, Greco M. EUSOMA. Quality control in prophylactic mastectomy for women at high risk of breast cancer. 
European Journal of Cancer 2002;38(1):23-6.

Página 88 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Pilch 1983 

Pilch YH. Breast cancer treatment--current status. 1. Mastectomy, standard surgical approach. Postgraduate 
Medicine 1983;74(3):126-9. 

Piver 1998 

Piver MS, Wong C. Role of Prophylactic surgery for women with genetic predisposition to cancer. Clinics in 
Obstetrics and Gynecology 1998;41(1):215-24. 

Polednak 2001 

Polednak AP. Frequency of prophylactic contralateral mastectomy among breast cancer patients. Journal of the 
American College of Surgeons 2001;192(6):804-5. 

Radford 1996 

Radford DM. Prophylactic mastectomy. Problems General Surgery 1996;31(1):48-55. 

Remmel 2002 

Remmel E, Harder F. Prophylactic mastectomy--evaluation and treatment of high risk patients. Swiss Surgery 
2002;8(2):45-52. 

Ringberg 1982 

Ringberg A, Palmer B, Linell F. The contralateral breast at reconstructive surgery after breast cancer operation--a 
histopathological study. Breast Cancer Research and Treatment 1982;2(2):151-61. 

Romm 1981 

Romm S, Hutzler J, Berggren RB. Sexual identity and prophylactic mastectomy. Annals of Plastic Surgery 1981;7
(1):35-7. 

Rosato 1976 

Rosato RE, Fink PJ, Horton CE, Payne RL Jr. Immediate postmastectomy reconstruction. Journal of Surgical 
Oncology 1976;8:4277-80. 

Rosato 1980 

Rosato FE, Horton CE, Maxwell GP. Postmastectomy breast reconstruction. Current Problems in Surgery 1980;17
(11):586-629. 

Rubin 1979 

Rubin LR. A preventive mastectomy with immediate reconstruction for the high-risk breast cancer patient. Clinics in 
Plastic Surgery 1979;6(1):107-19. 

Rubin 1984 

Rubin LR. Prophylactic mastectomy with immediate reconstruction for the high-risk woman. Clinics in Plastic 
Surgery 1984;11(2):369-81. 

Sakorafas 2002b 

Sakorafas GH, Krespis E, Pavlakis G. Risk estimation for breast cancer development; a clinical perspective. Surgical 
Oncology 2002;10(4):183-92. 

Página 89 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Sandelin 1998 

Sandelin K, Billgren AM, Wickman M. Management, morbidity, and oncologic aspects in 100 consecutive patients 
with immediate breast reconstruction. Annals of Surgical Oncology 1998;5(2):159-68. 

Schechter 1985 

Schechter MT. Breast cancer risk factors: can we select women for prophylactic mastectomy? Canadian Journal of 
Surgery 1985;28(3):242-7. 

Schlenker 1978 

Schlenker JD, Bueno RA, Ricketson G, Lynch JB. Loss of silicone implants after subcutaneous mastectomy and 
reconstruction. Plastics and Reconstructive Surgery 1978;62(6):853-61. 

Schrag 1997 

Schrag D, Kuntz KM, Garber JE, Weeks JC. Decision analysis--effects of prophylactic mastectomy and 
oophorectomy on life expectancy among women with BRCA1 or BRCA2 mutations [see comments] [published 
erratum appears in N Engl J Med 1997 Aug 7;337(6):434]. The New England Journal of Medicine 1997;336
(20):1465-71. 

Schwartz 1983 

Schwartz GF. Breast Carcinoma: Current Diagnosis and Treatment 1983;Masson Publishing, New York, Clinical 
implications of breast cancer risk factors. Breast Carcinoma: Current Diagnosis and Treatment. 89-94Feig SA, 
McLelland R. 

Seidman 1983 

Seidman H, Mushinski MH. Breast Carcinoma: Current Diagnosis and Treatment 1983;Masson Publishing, New 
York, Breast cancer: incidence, mortality, survival, and prognosis. 9-46Feig SA, McLelland R. 

Simmons 1997b 

Simmons RM, Assay MP. Prophylactic mastectomy. Breast Journal 1997;3(6):372-9. 

Singletary 1994 

Singletary SE, Taylor SH, Guinee VF, Whitworth PW Jr. Occurrence and prognosis of contralateral carcinoma of the 
breast. Journal of the American College of Surgeons 1994;178(4):390-6. 

Snyderman 1984 

Snyderman RK. Prophylactic mastectomy (letter). Plastic and Reconstructive Surgery 1984;73(4):704-5. 

Snyderman 1984b 

Snyderman RK. Prophylactic mastectomy: pros and cons. Cancer 1984;53(Suppl 3):803-8. 

Snyderman 1984c 

Snyderman RK. Subcutaneous mastectomy v prophylactic mastectomy (letter). Archives of Surgery 1984;119
(3):351. 

Stefanek 1995b 

Stefanek ME. Bilateral prophylactic mastectomy: issues and concerns. Journal of the National Cancer Institute 

Página 90 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Monographs 1995;17:37-42. 

Stefanek 2001b 

Stefanek M, Hartmann L, Nelson W. Risk-reduction mastectomy: clinical issues and research needs. Journal of the 
National Cancer Institute 2001;93(17):1297-306. 

Stephenson 1997 

Stephenson J. Study shows mastectomy prevents breast cancer in high-risk women (news). JAMA 1997;277
(18):1421-2. 

Stoll 1989 

Stoll BA. Prospects for breast cancer prevention. Developments in Oncology 1989;57:107-19. 

Teixeira 1996 

Teixeira MR, Pandis N, Gerdes AM, Dietrich CU, Bardi G, Andersen JA et al. Cytogenetic abnormalities in an in 
situ ductal carcinoma and five prophylactically removed breasts from members of a family with hereditary breast 
cancer. Breast Cancer Research and Treatment 1996;38(2):177-82. 

Temple 1985 

Temple WJ. Surgical management of the patient at high risk for breast cancer. Canadian Journal of Surgery 1985;28
(3):256-7, 261. 

Temple 1991 

Temple WJ, Lindsay RL, Magi E, Urbanski SJ. Technical considerations for prophylactic mastectomy in patients at 
high risk for breast cancer. American Journal of Surgery 1991;161(4):413-5. 

Theogaraj 1973 

Theogaraj SD. Cancer prophylaxis by subcutaneous mastectomy. Virginia Medical Monthly 1973;100(6):545-50. 

Todd 1977 

Todd A. Breast cancer: prevention. Prophylactic mastectomy. American Journal of Nursing 1977;77(9):1447-9. 

Unic 1998 

Unic I, Stalmeier PF, Verhoef LC, van Daal WA. Assessment of the time-tradeoff values for prophylactic 
mastectomy of women with a suspected genetic predisposition to breast cancer. Medical Decision Making 1998;18
(3):268-77. 

von Smitten 2001 

von Smitten K. BRCA2 germline mutations. Tumori 2001;87(4):S13-5. 

Vorherr 1982 

Vorherr H, Doberneck R, Huter J. Aspects of breast cancer control: is prophylactic mastectomy a feasible modality? 
Medical Hypotheses 1982;8(2):135-48. 

Walton 1986 

Página 91 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Walton BJ, Morain WD, Baughman RD, Jordan A, Crichlow RW. Cowden's disease: a further indication for 
prophylactic mastectomy. Surgery 1986;99(1):82-6. 

Wapnir 1990 

Wapnir IL, Rabinowitz B, Greco RS. A reappraisal of prophylactic mastectomy. Surgical Gynecology and Obstetrics 
1990;17(2):171-84. 

Weber 1995b 

Weber BL, Giusti RM, Liu ET. Developing strategies for intervention and prevention in hereditary breast cancer. 
Journal of the National Cancer Institute. Monographs 1995;17:99-102. 

Winchester 1995b 

Winchester DP. Putting prophylactic mastectomy in proper perspective [editorial]. CA: A Cancer Journal for 
Clinicians 1995;45(5):261-2. 

Wolmark 1985 

Wolmark N. Minimal breast cancer: advance or anachronism? Canadian Journal of Surgery 1985;28(3):252-5. 

Wong 1986 

Wong JH, Jackson CF, Swanson JS, Palmquist MA, Oyama AA, Miller SH et al. Analysis of the risk reduction of 
prophylactic partial mastectomy in Sprague-Dawley rats with 7,12-dimethylbenzanthracene-induced breast cancer. 
Surgery 1986;99(1):67-71. 

Woods 1976 

Woods JE, Masson JK, Irons GB. Experience with subcutaneous mastectomy. Surgery 1976;80(4):422-5. 

Woods 1983 

Woods JE, Arnold PG, Fisher J, Irons GB, Jackson IT. Subcutaneous mastectomy in the treatment of breast disease 
[editorial]. American Journal of Surgery 1983;146(5):683-4. 

Woods 1987 

Woods JE. Prophylactic partial mastectomy (letter). Surgery 1987;101(1):120-1. 

Yarbro 1985 

Yarbro JW. Breast cancer: the new biology in conflict with the old dogma. Seminars in Oncology Nursing 1985;1
(3):157-62. 

Yeatman 1997 

Yeatman TJ, Lyman GH, Smith SK, Reintgen DS, Cantor AB, Cox CE. Bilaterality and recurrence rates for lobular 
breast cancer: considerations for treatment. Annals of Surgical Oncology 1997;4(3):198-202. 

Young 1966 

Young MO. Prophylactic simple mastectomy. Rocky Mountain Medical Journal 1966;63(5):31-2. 

Ziegler 1991 

Página 92 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Ziegler LD, Kroll SS. Primary breast cancer after prophylactic mastectomy (clinical conference). American Journal 
of Clinical Oncology 1991;14(5):451-4. 

Additional references  

Anderson 2001 

Anderson BO. Prophylactic surgery to reduce breast cancer risk: A brief literature review. Breast Journal 2001;7
(5):321-30. [Context Link] 

Baasch 1996 

Baasch M, Nielsen SF, Engholm G, Lund K. Breast cancer incidence subsequent to surgical reduction of the female 
breast. British Journal of Cancer 1996;73:961-3. [Context Link] 

Brinton 2001 

Brinton La, Persson I, Boice JD, McLaughlin JK, Fraumeni JF. Breast cancer risk in relation to amount of tissue 
removed during breast reduction operations in Sweden. Cancer 2001;91(3):478-83. [Context Link] 

Carr-Hill 1992 

Carr-Hill RA. The measurement of patient satisfaction. Journal of Public Health Medicine 1992;4:136-49. [Context 
Link] 

Chang 2003 

Chang J, Clark GM, Allred DC, Mohsin S, Chamness G, Elledge RM. Survival of patients with metastatic breast 
carcinoma: Importance of prognostic markers of the primary tumor. Cancer 2003;97(3):545-53. [Context Link] 

Clarke 2002 

Clarke M, Oxman AD (eds.). Assessment of study quality. Cochrane reviewers Handbook 4.1.5 Updated April 
2002]; Section 4. In: The Cochrane Library, Issue 2, 2002. Oxford: Update Software. Updated quarterly. [Context Link] 

Dawson 1998 

Dawson LA, Chow E, Goss PE. Evolving perspectives in contralateral breast cancer. European Journal of Cancer 
1998;34(13):2000-9. 

Eeles 1996 

Eeles R, Cole T, Taylor R, Lunt P, Baum M. Prophylactic mastectomy for genetic predisposition to breast cancer: 
the proband's story. Clinical Oncology (Royal College of Radiologists (Great Britian)) 1996;8(4):222-5. [Context Link] 

Eisen 2000 

Eisen A, Rebbeck TR, Wood WC, Weber BL. Prophylactic surgery in women with a hereditary predisposition to 
breast and ovarian cancer. Journal of Clinical Oncology 2000;18(9):1980-95. [Context Link] 

Ernster 1999 

Ernster VL. Letter to the Editor on Prophylactic mastectomy in women with a high risk of breast cancer. The New 
England Journal of Medicine 1999;340(23):1838. [Context Link] 

Fentiman 1998 

Fentiman IS. Prophylactic mastectomy: deliverance or delusion? We don't know, so we need to start registering all 

Página 93 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



cases now (editorial). BMJ 1998;317(170):1402-3. [Context Link] 

Fisher 1998 

Fisher B, Costantino JP, Wickerham DL, Redmond CK, Kavanah M, Cronin WM, et al. Tamoxifen for prevention of 
breast cancer: Report of the National Surgical Adjuvant Breast and Bowel Project P-1 study. Journal of the National 
Cancer Institute 1998;90(18):1371-88. [Context Link] 

Gail 1994 

Gail MH, Benichou J. Validation studies on a model for breast cancer risk. Journal of the National Cancer Institute 
1994;86:573-5. [Context Link] 

Gordis 1996 

Gordis L. Epidemiology 1996;WB Saunders, Philadelphia. [Context Link] 

Greenlee 2001 

Greenlee RT, Hill Harmon MB, Murray T, et al. Cancer Statistics. CA: A Cancer Journal for Clinicians 2001;51:15-
36. [Context Link] 

Hartmann 1999a 

Hartmann LC, Schaid DJ, Sellers TA. Prophylactic mastectomy in women with a high risk of breast cancer (Letter). 
The New England Journal of Medicine 1999;340(23):1839. [Context Link] 

Haynes 1990 

Haynes RB, Mulrow CD, Huth EJ, Altman DG, Gardner MJ. More informative abstracts revisited. Annals of 
Internal Medicine 1990;113(1):69-76. [Context Link] 

Homer 2000 

Homer JJ, Sheard CE, Jones NS. Cognitive dissonance, the placebo effect and the evaluation of surgical results. 
Clinical Otolaryngology 2000;25:195-9. [Context Link] 

Johnson 2003 

Johnson JR, Williams G, Pazdur R. End points and United States Food and Drug Administration Approval of 
oncology drugs. Journal of Clinical Oncology 2003;21(7):1404-11. [Context Link] 

Lise 1997 

Lise M, Zavagno G, Meggiolaro F. Prophylactic mastectomy in women at high risk of breast cancer. Forum 1997;7.1
(Suppl (2)):112-6. [Context Link] 

Lopez 1996 

Lopez MJ, Porter KA. The current role of prophylactic mastectomy. The Surgical Clinics of North America 1996;76
(2):231-42. [Context Link] 

Metcalf 2002 

Metcalf KA, Narod SA. Breast cancer risk perception among women who have undergone prophylactic bilateral 
mastectomy. Journal of the National Cancer Institute 2002;94(20):1564-9. [Context Link] 

Newman 2001 

Página 94 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi



Newman L. Despite efficacy of prophylactic mastectomy, procedure finds few enthusiasts. Journal of the National 
Cancer Institute 2001;93(5):338-9. [Context Link] 

Palmieri 1999 

Palmieri C. Trial of prophylactic mastectomy is needed. BMJ 1999;318:1556-7. [Context Link] 

Rubin 1991 

Rubin HR, Wu AW. The Business of Medicine: A Physician's Guide 1991;Elsevier Science Publishing Co, New 
York, Patient satisfaction: Its importance and how to measure it. 397-409Gitnick G. [Context Link] 

Sakorafas 2002 

Sakorafas GH, Krespis E, Pavlakis G. Risk estimation for breast cancer development; a clinical perspective. Surgical 
Oncology 2002;10(4):183-92. [Context Link] 

Simmons 1997 

Simmons RM, Osborne MP. Dilemmas in breast disease: Prophylactic mastectomy. Breast Journal 1997;3:372-79. 
[Context Link] 

Stefanek 2001 

Stefanek M, Hartmann L, Nelson W. Risk-reduction mastectomy: Clinical issues and research needs. Journal of the 
National Cancer Institute 2001;93(17):1297-1306. [Context Link] 

Ware 1988 

Ware JE, Hays RD. Methods for measuring patient satisfaction with specific medical encounters. Medical Care 
1988;26:393. [Context Link] 

Weber 1995 

Weber BL, Giusti RM, Liu ET. Developing strategies for intervention and prevention in hereditary breast cancer. 
Journal of the National Cancer Institute. Monographs 1995;17:99-102. [Context Link] 

Winchester 1995 

Winchester DP. Putting prophylactic mastectomy in proper perspective. CA: A Cancer Journal for Clinicians 
1995;45(5):261-2. [Context Link] 

Accession Number: 00075320-100000000-01778 

Copyright (c) 2000-2004 Ovid Technologies, Inc. 
Version: rel9.2.0, SourceID 1.9998.1.313 

Página 95 de 95Ovid: Lostumbo: The Cochrane Library, Volume (4).2004.

14/12/2004http://gateway.ut.ovid.com/gw2/ovidweb.cgi


