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BACKGROUND. At a time when the safety and effectiveness of breast implants remains under close scrutiny, it is im-

portant to provide reliable and valid evidence regarding patient outcomes. In the setting of postmastectomy recon-

struction, patient satisfaction and quality of life may be the most significant outcome variables when evaluating

surgical success. The objective of the current study was to identify predictors of patient satisfaction with breast

appearance, including implant type, in a large sample of women who underwent breast reconstruction surgery using

implants. METHODS. A multicenter, cross-sectional study design was used. A total of 672 women who had completed

postmastectomy, implant-based reconstruction at 1 of 3 centers in North America were asked to complete the

BREAST-Q (Reconstruction Module). Multivariate linear regression modeling was performed. RESULTS. Completed

questionnaire data were available for 482 of the 672 patients. In 176 women, silicone implants were placed and in

306, saline implants were used. The multivariate model confirmed that patients’ satisfaction with their breasts was

significantly higher in patients with silicone implants (P ¼ .016). The receipt of postmastectomy radiotherapy was

found to have a significant, negative effect on breast satisfaction (P<.000) in both silicone and saline implant recipi-

ents. In addition, for women who received either silicone or saline implants, satisfaction diminished over time (P ¼
.017). CONCLUSIONS. In the setting of postmastectomy reconstruction, patients who received silicone breast

implants reported significantly higher satisfaction with the results of reconstruction than those who received saline

implants. This information can be used to optimize shared medical decision-making by providing patients with realis-

tic postoperative expectations. Cancer 2010;116:5584–91. VC 2010 American Cancer Society.
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Although contemporary techniques provide numerous options for postmastectomy reconstruction, the majority of
women will elect to pursue implant-based reconstruction. Currently, both saline and silicone gel implants are available for
use. The recent decision by the US Food and Drug Administration (FDA) to approve the use of silicone breast implants in
the United States has served to relieve concerns about their safety. However, the FDA has stipulated that ongoing surveil-
lance of women who receive silicone implants be performed to monitor the efficacy of these devices.1

Women with breast cancer who elect to pursue mastectomy and implant-based reconstruction will be faced with the
additional decision of which type of implant to choose. For these women and their care providers, including surgeons and
medical oncologists, reliable outcome data must be considered to be an essential element of the informed decision-making
process. The decision as to which permanent implant to choose should be made only after thoughtful consideration of the
values the individual places on the possible benefits and risks.

Expert opinion suggests that reconstruction of the breast mound using a silicone gel implant generally allows for a
softer, more natural-feeling breast with less visible and/or palpable wrinkling compared with saline-filled devices.2-4
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Although such surgeon-reported outcomes are notewor-
thy, the over-riding goal of postmastectomy reconstruc-
tion is to satisfy the patient with respect to the outcome.
Thus, in the setting of postmastectomy reconstruction,
the patient’s perception of the results of surgery is 1 of the
most important outcome variables and should be rigor-
ously assessed in studies that attempt to evaluate surgical
success.

Despite the growing awareness of patient-reported
outcomes research,5-7 little is known concerning the
patient characteristics that predict patient satisfaction
with reconstruction. Therefore, the objective of the cur-
rent study was to identify predictors of satisfaction with
breast appearance, including implant type, in a large sam-
ple of women who underwent breast reconstruction sur-
gery using implants.

MATERIALS AND METHODS

Sample

The patient sample for the current study was recruited
over a 20-month period (February 2006 through Septem-
ber 2007) from the following surgical centers: Memorial
Sloan-Kettering Cancer Center (MSKCC), New York,
New York; University of Michigan, Ann Arbor, Michi-
gan; and University of British Columbia, Vancouver,
British Columbia, Canada. We included any woman aged
�21 years who had completed postmastectomy implant
reconstruction 1 to 8 years previously and was unable to
read English to complete a questionnaire booklet.

Procedure

A multicenter, cross-sectional study design was used.
Institutional review board approval was obtained from
each participating center. Patient electronic medical
records were reviewed at the 3 participating centers to
compile a list of eligible patients. Potential patients were
assigned a study identification number and mailed a letter
that described the study and a questionnaire booklet. The
questionnaire contained the BREAST-Q8 and a series of
items to collect data regarding patient demographics and
clinical information. The questionnaire booklet was
mailed along with a self-addressed, postage-paid return
envelope. Methodology recommended by Dillman was
used to maximize the questionnaire response rate; a re-
minder postcard was sent to participants within 3 weeks
after the questionnaire mailing, after which up to 2 addi-
tional copies of the questionnaire were distributed as
necessary.9

Questionnaire Booklet

The BREAST-Q is a newly developed, patient-reported
outcome measure (PROM) that was specifically designed
to measure quality of life and patient satisfaction among
breast surgery patients.8 The instrument was developed
and validated with adherence to guidelines set by the Sci-
entific Advisory Committee of the Medical Outcomes
Trust (2002) and the US FDA.6,10,11 The BREAST-Q
Reconstruction Module’s 15-item scale, ‘‘Satisfaction
With Breasts,’’ was used as the primary outcome measure
in this current investigation. This scale addresses issues
such as satisfaction with breast shape, feel to the touch,
appearance, feelings of ‘‘normalcy,’’ and integration of
one’s reconstructed breasts into self (Fig. 1). A Likert-type
response format is used. The 15 items in the scale are
summed and transformed on a scale of 0 to 100, with
higher values representing a more favorable outcome. Psy-
chometric evaluation of the scale has shown high levels of
internal consistency and test-retest reliability (Cronbach
a,.96; intraclass correlation coefficient, 0.96).8

The questionnaire booklet also included individual
items designed to collect both patient and treatment in-
formation. Patient information collected included age,
marital status, employment, income, and ethnicity. Treat-
ment information included implant type, length of time
since surgery, timing of reconstruction (immediate vs
delayed), laterality of reconstruction (bilateral vs unilat-
eral), history of prior radiotherapy, and postmastectomy
radiotherapy.

Statistical Analysis

We hypothesized that women who received silicone
implants would report higher levels of satisfaction than
those who received saline implants. Comparisons between
saline and silicone implant recipients with respect to de-
mographic and clinical variables were made using a Stu-
dent t test for continuous variables and a chi-square or
Fisher exact test for categorical variables. To identify fac-
tors predictive of satisfaction with breasts, the relation
between covariates and the ‘‘Satisfaction With Breasts’’
scale was assessed using linear regression models. Variables
found to be significantly associated with patient satisfac-
tion with their breasts at a P value of.10 on univariate
analysis were included in the multivariate linear regression
model using a stepwise selection procedure. The criterion
to remain in the model was set to a P value of.05. Cohen d
was used to quantify the effect size of variables related to
‘‘Satisfaction With Breasts’’ on the multivariate analysis.
Cohen d is defined as the difference between 2 means
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divided by the pooled standard deviation for those means
in which <0.2 is indicative of a ‘‘trivial’’ effect size, 0.2 to
0.5 indicates a ‘‘small’’ effect size, 0.5 to 0.8 indicates a
‘‘medium’’ effect size, and >0.8 indicates a ‘‘large’’ effect
size.12-14 Stata statistical software was used (StataCorp,
College Station, TX) and the P value was set at.05. All P
values given are 2-sided.

Data were collected by the research study assistants
and processed in the departmental office of the lead insti-
tution (MSKCC). The lead author and biostatistician
coauthors wrote the article, which was reviewed by all the
authors, and vouch for the completeness and accuracy of
the data presented.

RESULTS
A total of 672 women were sent a questionnaire booklet
and completed questionnaires were received from 520
women (77% response rate). We excluded from the analy-
sis 38 respondents who either did not answer or indicated
‘‘not sure’’ with regard to the question asking them about
their implant type. Of the remaining 482 patients, 176
had silicone implants and 306 had saline implants.

Table 1 shows patient characteristics for the saline
implant and silicone implant groups. The 2 cohorts dif-
fered with respect to age (silicone patients were older),
length of time since surgery (saline patients had longer fol-
low-up), and the likelihood of having undergone bilateral

Figure 1. The BREAST-Q is a newly developed, patient-reported outcome measure that was specifically designed to measure
quality of life and patient satisfaction among breast surgery patients.
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versus unilateral reconstruction (bilateral reconstruction
was performed more often in silicone implant recipients).
In addition, the choice between saline versus silicone
implants depended to some extent on the center at which
the patient underwent their surgery.

Results of univariate analyses are presented in Table 2.
Patient satisfaction with their breasts was greater in silicone
implant versus saline implant recipients (P ¼ .004). After

adjusting for patient age, length of follow-up, laterality, and
medical center, the multivariate model identified 5 predic-
tors of patient satisfaction with their breasts (Table 3). Spe-
cifically, women who reported more satisfaction with their
breasts were more likely to report having silicone instead of
saline implants (P ¼ .032), having undergone bilateral
instead of unilateral reconstruction (P�.001), having no
history of prior radiotherapy (P ¼ .001), having no history

Table 1. Demographic and Clinical Variables (n¼482 patients)

Variable
Saline Implant
Recipients (n5306)

Silicone Implant
Recipients (n5176) Pa

Mean age (� SD), y 51.3 (10.4) 53.7 (11.0) .017

Mean follow-up (� SD), y 3.3 (2.0) 2.4 (1.9) .000

Timing of reconstruction
Immediate reconstruction 227 (74.2%) 116 (65.9%) NS

Delayed 79 (25.8%) 60 (34.1%)

Laterality of reconstruction
Bilateral 122 (39.9%) 93 (52.8%) .008

Unilateral 184 (60.1%) 83 (47.2%)

History of prior radiotherapy
Yes 62 (20.3%) 44 (25.0%) NS

No 244 (79.7%) 132 (75.0%)

Postmastectomy radiotherapy
Yes 59 (19.3%) 41 (23.3%) NS

No 247 (80.7%) 135 (76.7%)

Marital status
Married/cohabitating with partner 80 (26.1%) 42 (23.9%) NS

Single/separated/widowed 226 (73.9%) 134 (76.1%)

Highest level of education
High school 39 (13.0%) 22 (13.0%) NS

College, trade or university 174 (58.2%) 105 (62.1%)

Master/doctoral degree 86 (28.8%) 42 (24.9%)

Employment
Employed 176 (59.9%) 101 (62.4%) NS

Homemaker/student/retired 97 (33.0%) 48 (29.6%)

Unable to work/seeking employment 21 (7.1%) 13 (8.0%)

Ethnicity
Asian, East Indian, or Pacific Islander 12 (4.0%) 3 (1.7%) NS

Black non-Hispanic/black Hispanic 12 (4.0%) 2 (1.1%)

White non-Hispanic/white Hispanic 267 (87.8%) 161 (92.0%)

Native American/Native Canadian 13 (4.2%) 9 (5.2%)

Income
<$40,000 53 (19.1%) 22 (13.0%) NS

$40,000-$80,000 71 (25.6%) 51 (30.2%)

>$80,000 153 (55.2%) 96 (56.8%)

Treatment center
A 101 (33.0%) 9 (5.1%) .000

B 167 (54.6%) 111 (63.1%)

C 38 (12.4%) 56 (31.8%)

SD indicates standard deviation; NS, not significant (P >.05).
a Bold type indicates statistical significance.
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of postmastectomy radiotherapy (P ¼ .002), and for less
time to have passed since having undergone surgery (P ¼
.002). These 5 predictors combined to account for 10.5%
of the variance in ‘‘Satisfaction With Breasts’’ scores (corre-
lation coefficient¼ 0.105; P<.001).

To estimate the clinical significance of the differences
in patient satisfaction, effect sizes were computed (Table 4).
Reconstruction with a silicone rather than a saline implant
was found to be associated with an effect size ofþ0.27; bilat-
eral reconstruction compared with unilateral reconstruction
was found to be associated with an effect size ofþ0.35; and
preoperative and postoperative radiotherapy were associated
with effect sizes of�0.22 and�0.35, respectively.

DISCUSSION
At a time when the safety and effectiveness of breast
implants remains under close scrutiny, it is important to

examine surgical effectiveness. In the field of breast recon-
struction, surgery is directed toward a restoration or
improvement in the appearance of the breasts as perceived
by the patient. Thus, in the setting of postmastectomy

Table 2. Univariate Analysis: Predicting Patient Satisfaction With Reconstructed Breasts

Variable
No. of
Patients

Mean ‘‘Satisfaction
With Breasts’’
Scores (6SD) Pa,b

Type of implant Saline 306 52.5 � 20.4 .004

Silicone 176 58.0 � 20.3

Length of follow-up, y 481 — .000

Age, y 478 — NS

Timing of reconstruction Immediate 343 53.9 � 201. NS

Delayed 131 55.6 � 20.1

Laterality of reconstruction Unilateral 267 51.1 � 21.6 .000

Bilateral 215 58.8 � 18.2

Prior receipt of radiotherapy Yes 106 (22%) 50.8 � 19.9 .034

No 376 (78%) 55.6 � 21.6

Postmastectomy radiotherapy Yes 100 (20.7%) 48.9 � 19.9 .002

No 382 (79.3%) 56.0 � 20.4

Married/cohabitating Yes 122 (25.3%) 53.7 � 20.8 NS

No 360 (74.7%) 56.4 � 19.6

Education (n¼468) High school 61 49.4 � 23.0 .098

College/university 280 55.9 � 21.0

Master/doctoral 129 54.1 � 17.7

Employment (n¼456) Employed 277 55.7 � 19.6 .051

Homemaker/student 145 51.4 � 21.0

Unemployed 34 53.3 � 23.9

Ethnicity Asian 15 52.5 � 10.7 NS

Black 14 55.9 � 21.3

White 430 54.9 � 20.8

Native American/Canadian 22 47.9 � 20.5

Income <$40,000 75 40.1 � 21.7 .036

$40,000-$80,000 122 55.1 � 20.8

>$80,000 249 55.7 � 19.5

Treatment center A 110 55.7 � 21.6 NS

B 278 53.0 � 20.4

C 94 57.6 � 19.1

SD indicates standard deviation; NS, not significant (P >.10).
a Bold type indicates statistical significance.
bUnivariate analysis was performed using linear regression. Variables found to be significant at the.10 level were consid-

ered for entry into the multivariate model.

Table 3. Multivariate Analysis: Patient Satisfaction With
Reconstructed Breasts

Variable b Coefficienta Pb

Type of implant (silicone vs saline) 4.1 .032

Prior receipt of radiotherapy -8.1 .001

Laterality of reconstruction

(bilateral vs unilateral)

6.3 .001

Length of follow-up -1.4 .002

Postmastectomy radiotherapy -8.9 .002

a Beta coefficient was derived from the multivariate model, after adjustment

by all relevant variables. Positive values indicate more satisfaction and neg-

ative values indicate less satisfaction.
b Bold type indicates statistical significance.
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reconstruction, the assessment of outcomes such as patient
satisfaction is especially important because these outcomes
are the predominant determinants of success. The current
study identified 5 predictors of patient satisfaction. Per-
haps of most interest to patients and surgeons is our find-
ing that patient satisfaction with the results of breast
reconstruction was higher among those who received sili-
cone implants compared with those who received saline
implants.

Numerous studies have confirmed the positive psy-
chological effects of breast reconstruction.15-18 However,
to the best our knowledge, there are a paucity of data
examining the interaction between specific treatment vari-
ables and patient satisfaction with reconstruction. Differ-
ent authors have considered the impact of implant versus
autogenous tissue techniques and of immediate versus
delayed reconstruction.19-22 However, to our knowledge,
few have attempted to evaluate the effect of more subtle
treatment considerations, such as implant type, on
patients’ perceptions of outcome.

Handel et al attempted to evaluate the degree of
patient satisfaction in silicone versus saline implant recipi-
ents.23 Patients who had a history of prior cosmetic aug-
mentation and/or postmastectomy reconstruction were
asked to complete an ad hoc (nonvalidated) question-
naire. Of the 853 patients administered the questionnaire,
429 (approximately 50%) responded. On the basis of the
results, the authors concluded that patient satisfaction was
not influenced by type of implant filler material received.

Without the use of an appropriate PROM, the results
of this aforementioned investigation are considerably less
meaningful. For example, if the questionnaire used cannot
be shown to measure what it is intended to measure in a

consistent and reproducible fashion, then the conclusions
drawn cannot claim to be reliable or valid. Furthermore,
such an instrument may not be sensitive enough to detect
differences between patient groups. In contrast, the use of a
reliable, valid, and responsive PROM (the BREAST-Q) in
the current study enabled us to capture essential information
regarding the impact and effectiveness of silicone breast
implants in the setting of postmastectomy reconstruction.
On the basis of our findings, it appears that patients who
received silicone breast implants experienced higher satisfac-
tion with their reconstruction compared with those who
received saline implants.

It is important to interpret these findings not based
solely on their statistical significance, but also in light of
their clinical significance. The effect size for all predictors
of a patient’s satisfaction with their breasts was small,
which likely reflects the findings that patient satisfaction
after reconstruction is generally high and that individual
treatment variables explain only a relatively small amount
of the variance noted. Patient counseling should reflect
these realities to reassure patients that high satisfaction
may be obtained with both saline and silicone implants.

However, in the context of shared medical decision-
making, patients seek meaningful data with which to
make an informed choice regarding their implant type.
The results of the current study suggest that patients may
expect higher satisfaction by electing to have a permanent
silicone rather than a saline implant. It is important, how-
ever, for physicians and patients alike to understand the
magnitude of this effect and put it in the context of the
impact of other treatment variables.

It is interesting to note that it appears that the mag-
nitude of the positive effect of silicone implants on patient

Table 4. Effect of Treatment Variables on Patient Satisfaction With Reconstructed Breasts: Determination of Effect Size
(Cohen d)

Silicone Implant
Recipients (Mean
Score 6 SD)

Saline Implant
Recipients (Mean
Score 6 SD)

Difference Between
Mean Group Scores

Effect Size
(Cohen d)

58.0 � 20.3 52.5 � 20.4 5.5 0.27

Bilateral Implant Recipients

(Mean Score � SD)

Unilateral Implant Recipients

(Mean Score � SD)

Difference Between Mean

Group Scores

Effect Size (Cohen d)

58.8 � 18.3 51.1 � 21.6 7.7 0.35

Recipients of Postoperative

Radiotherapy (Mean Score � SD)

No History of Postoperative

Radiotherapy (Mean Score � SD)

Difference Between Mean

Group Scores

Effect Size (Cohen d)

48.9 � 19.9 56.0 � 20.4 -7.1 -0.35

Recipients of Preoperative

Radiotherapy (Mean Score � SD)

No History of Preoperative

Radiotherapy (Mean Score � SD)

Difference Between Mean

Group Scores

Effect Size (Cohen d)

50.8 � 19.9 55.6 � 21.6 -4.8 -0.22

SD indicates standard deviation.
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satisfaction is similar to the size of the negative effect of
radiotherapy. Our finding, which suggests that both pre-
operative and postoperative radiotherapy are important
predictors of patient satisfaction, is consistent with other
published reports. Numerous studies have shown that
patients who undergo postmastectomy, implant-based
reconstruction after the receipt of preoperative chest wall
irradiation have a higher incidence of complications,
including capsular contracture,19,24-26 and that the receipt
of postmastectomy adjuvant radiotherapy is correlated
with both the development of complications and
increased patient dissatisfaction.27-30 Thus, the determi-
nation of effect size herein allowed clinically meaningful
comparisons to be made between the effects of a known
entity (such as postmastectomy radiotherapy) versus other
clinical variables (such as implant type) that may have an
impact on patients’ satisfaction with their reconstructed
breasts.

The results of the current study also suggest that the
magnitude of the positive effect the receipt of silicone
implants has on patient satisfaction is similar to the mag-
nitude of the positive impact of the receipt of bilateral
reconstruction. In the context of implant breast recon-
struction, an advantage of bilateral breast reconstruction
is that a patient’s reconstructed breast need not match a
contralateral, native breast, but rather a contralateral,
reconstructed breast. Thus, it is hypothesized that symme-
try with respect to breast size and shape may be superior
in patients with bilateral reconstructions and may, in
turn, influence a patient’s perception of outcome.

Finally, the current study data suggest that time
since the completion of reconstruction has a negative
impact on a patient’s satisfaction with their reconstructed
breasts. These results are consistent with those published
by Gui et al, who reported that a greater percentage of
women reported dissatisfaction with their reconstructed
breasts at 6 years after reconstruction compared with at 1
year.31 Clough et al similarly reported a deterioration in
esthetic outcome in the first 5 years after immediate,
implant-based breast reconstruction.32 Factors such as the
development of scar tissue or capsular contracture around
an implant are likely to be significant in influencing long-
term outcome after breast reconstruction.

The strengths of the current study include its multi-
center nature; a high response rate; and the use of a valid
and reliable, surgery-specific PROM. However, a central
limitation of the current study is the lack of reliable clini-
cal data regarding the specific types of silicone implants
used, the development of postoperative complications (ie,

capsular contracture), and additional procedures per-
formed (ie, contralateral matching procedure and/or revi-
sional procedures). Future studies evaluating the impact
of these variables on patients’ perceptions of outcome are
thus warranted.

Conclusions

The results of the current study suggest that patients who
receive silicone breast implants report higher satisfaction
with the results of reconstruction compared with those
who receive saline implants. This information can be used
to optimize shared medical decision-making by providing
breast cancer survivors with a more accurate estimation of
predicted outcomes and more individualized treatment
choices. These findings will also support advocacy efforts,
providing policy makers with reliable, patient-reported
outcome data regarding the effectiveness of saline and sili-
cone implant breast reconstruction.
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