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Abstract:

 

Augmentation mammaplasty is rapidly becoming one of the most frequently performed cosmetic surgeries.
However, as the augmented patient population ages, major concerns associated with the screening, diagnosis and treatment of
breast cancer are being realized. Although current evidence convincingly indicates that breast implants do not play a role in inducing
localized or systemic disease, particularly breast cancer, recent studies have shown implants not only reduce the sensitivity of
mammography, but interfere with mammographic detection, possibly leading to delayed breast cancer diagnosis. In addition, the
risk for local recurrence, as well as unfavorable cosmetic results, breast fibrosis, and capsular contracture following radiation
therapy as part of breast-conserving therapy in previously augmented patients are of great concern. Given the overall lack of treatment
consensus, paucity of literature, and increasing number of augmented breast cancer patients, we provide a retrospective review
of the diagnosis, treatment, and follow-up of 12 augmented patients from 1998 to 2004 who developed breast cancer. Eight of 12
augmented patients presented with a palpable mass on physical examination, which prompted further mammographic evaluation.
Abnormalities in the remaining four individuals were detected on routine mammographic screening. Pathology staging results were
available for all 12 patients. Breast-conserving therapy was used to treat six patients and adequate negative pathologic margins
were obtained in all patients. The remaining six patients were treated with mastectomy due to multifocal disease, inadequate
margins, or proximity to the implant capsule. Thus far, one patient has had local recurrence and one patient has had distant
recurrence after initial surgery. No evidence of local or systemic recurrence, infection, contracture, poor cosmetic outcome, or
other complications has been detected in the remaining 10 patients as of the most recent follow-up. Based on this small cohort
of augmented women, the presence of implants led to an increased proportion of palpable tumors, in spite of routine screening
mammography. Consistent with other studies, although our results suggest a tendency toward delayed diagnosis in augmented
women relative to age-matched controls, this did not appear to influence the overall prognosis.
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S

 

ince the advent of the silicone breast implants in the
1960s, followed by U.S. Food and Drug Administra-

tion (FDA) approval of saline-filled implants, augmentation
mammaplasty has rapidly become one of the most frequently
performed cosmetic surgeries (1). The number of breast
augmentation procedures increased approximately 533%
from 1992 to 2001 (1), with an estimated 291,350 breast
augmentations performed for cosmetic purposes in 2005
alone (2). However, as the augmented patient population
ages, major concerns associated with the screening, diag-
nosis, and treatment of breast cancer are being realized.
According to the American Cancer Society, approximately
211,240 breast cancer cases will be newly diagnosed and

an estimated 40,110 deaths will be primarily attributed to
breast cancer in 2004 (3). With an estimated incidence of
breast cancer occurring in one of every eight women, it is
expected that approximately 32,000 patients augmented
in 2003 alone will eventually develop breast cancer. Yet,
in spite of these alarming statistics, primary literature
regarding the screening, diagnosis, and therapy of breast
cancer in previously augmented patients is both sparse
and incongruous.

Although current evidence convincingly indicates that
breast implants do not play a role in inducing local or
systemic disease, particularly breast cancer (4,5), concerns
over the possibility of delayed breast cancer diagnosis in
this patient population is of great concern (6). In addition,
although breast-conserving therapy (BCT) has been proven
to be widely effective in the treatment of early stage (I–IIB)
breast cancer, with mortality rates comparable to those
of total mastectomy (7,8), as well as impressive cosmetic
outcomes (9,10), studies have reported on the unfavorable
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cosmetic results, breast fibrosis, and capsular contracture
following BCT in augmented breast cancer patients (11,12).

Given the overall lack of consensus regarding evidence-
based treatment, combined with the increasing number
of augmented breast cancer patients, herein we provide a
retrospective review of the diagnosis, treatment, and
outcomes of 12 augmented patients from 1998 to 2004
who developed breast cancer.

 

METHODS

 

With approval from the Institutional Review Board of
Thomas Jefferson University, an extensive review of
medical records of all patients presenting to the Thomas
Jefferson University Hospital, Department of Surgery,
Division of General Surgery from 1998 to 2004 was
conducted, which identified 3565 women diagnosed with
breast cancer. Of these patients, we were able to identify
13 within our practice who had undergone breast aug-
mentation at least 12 months prior to the diagnosis of
breast cancer and subsequently received definitive
therapy. Patients’ charts were reviewed for the following:
age at the time of implantation; type of implant, incision,
location, and implant complications; type and frequency
of screening; age at the time of breast cancer diagnosis;
method of initial breast cancer detection; tumor classifi-
cation, size, estrogen receptor (ER)/progesterone receptor
(PR) positivity, node positivity, adverse prognostic markers
and stage; treatment with surgery, radiation therapy,
chemotherapy, or endocrine therapy; and local or systemic
recurrence. All patients not currently being followed were
either recalled for a follow-up visit or interviewed by
telephone. One patient was excluded due to incomplete
records and details; a second patient died from metastatic
breast cancer approximately 20 months after diagnosis; a
third patient died from unrelated etiologies. Furthermore,
one patient died from metastatic breast cancer approxi-
mately 20 months after diagnosis, while another patient
died from unrelated etiologies. The latter two patients
have been included in the study using data available as of
their last follow-up visit.

Breast conserving therapy consisted of excision of the
tumor, sentinel node biopsy or axillary lymph node dissection
by subdermal injection of technetium sulfur colloid or iso-
sulfan blue beneath the areola, and whole-breast irradiation.
Patients treated with radiotherapy received total whole-
breast doses ranging from 4500 to 5040 cGy delivered in
an average of 27 fractions. Patients were also boosted with
external beam radiation. Boost doses of 1200 cGy were
administered in 6 fractions to the mastectomy site.

Chemotherapy consisted of Adriamycin and Cytoxan
(AC), or Taxotere, Adriamycin, and Cytoxan (TAC).

 

RESULTS

 

The 12 patients received breast implants at an average
age of 36.8 years (range 29–52 years old) and were diagnosed
with breast cancer at an average age of 49.2 years (range
31–63 years old). The average interval from breast implan-
tation to cancer diagnosis was 12.6 years (range 1–31 years).
Eight patients received silicone gel-filled implants (67%),
while four patients received saline-filled implants (33%)
(Table 1). Implants were placed subpectorally for eight
patients (67%) and subglandularly for four patients (33%).
The placement of implants was through an inframammary
incision for 11 of 12 patients, and through a circumareolar
incision for the remaining patient. None of the patients
experienced implant-related complications (Table 1).

Routine screening mammography was performed annu-
ally for seven women whose average age at the time of
diagnosis was 52 years (range 38–62 years), 2 years prior
to diagnosis for two women (ages 31 and 48 years), 4 years
prior to diagnosis for one woman (age 39 years), and never
before in the remaining two women (ages 36 and 52 years).
Breast abnormalities/masses were detected by routine
self- or clinical breast examination in eight cases and
were visualized by routine screening mammography in the
remaining four cases (Table 2). To supplement diagnostic
evaluation and define the true extent of disease, magnetic
resonance imaging (MRI) was performed on five patients.
Of these patients, four were treated with BCT and the
remaining patient received a mastectomy. Conversely, of
the seven patients who did not receive MRI, five were
treated with mastectomy and two with BCT.

Table 1. Implant Characteristics
 

No. of patients (%)

Implant type
Saline 4 (33)
Silicone 8 (67)
Incision type
Circumareolar 1 (8)
Inframammary 11 (92)
Periumbilical 0 (0)
Implant location
Subglandular 4 (33)
Subpectoral 8 (67)
Implant-related complications
Capsular contracture 0 (0)
Connective tissue disease 0 (0)
Infection 0 (0)
Poor cosmesis 0 (0)
Rupture 0 (0)
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Pathologic examination of surgically retrieved specimens
demonstrated infiltrating ductal carcinoma in eight
patients (67%), infiltrating lobular carcinoma in two
patients (17%), and ductal carcinoma in situ (DCIS) in the
remaining two patients (17%). Nine of 12 tumors were
ER and PR positive, whereas 1 was negative, and the
remaining 2 were unknown (Table 2). The average tumor
size was 17.7 mm (range 5–40 mm) for 10 patients. Multi-
focal disease presentation for the remaining two patients
precluded measurement of these tumors. Pathology staging
results, as classified by the American Joint Committee on
Cancer (AJCC), were available for all 12 patients (Table 3).
Two of these patients were diagnosed as stage 0, two as
stage I, six as stage IIA, one as stage IIB, none as stage IIIA,
one as stage IIIB, and none as stage IV. For comparison,
a control group was established consisting of all non-
augmented women who developed breast cancer and
presented for treatment at Thomas Jefferson University
Hospital during the same time period. Staging evaluation
at the time of diagnosis revealed 809 (23%) were stage
0, 1523 (43%) were stage I, 895 (25%) were stage II,
220 (6%) were stage III, and 118 (3%) were stage IV
(Table 4).

Breast conserving therapy with whole-breast irradiation
was used in the treatment of six patients (50%) (Table 4).
Adequate negative pathologic margins were attained in
all patients. Of these six patients, three were treated with
adjuvant AC chemotherapy, while one received TAC. In
addition, all BCT patients retained their implants at the
time of breast-conserving surgery, failed to develop any
implant- or irradiation-related complications, maintained
favorable aesthetic results, and remained disease-free as
of their last follow-up date (Fig. 1).

At the time of diagnosis, 6 of 12 patients presented with
breast carcinoma in close proximity to the implant capsule,
carcinoma invading the implant capsule, multifocal car-
cinoma, or inability to achieve negative margins. All six
patients who presented in this manner were treated with
a modified radical mastectomy with implant removal.
Five of six patients elected breast reconstruction; the
remaining patient refused. Adjuvant chemotherapy in the
form of AC was administered to two patients, while TAC
was used to treat an additional two patients. Of the nine
ER-/PR-positive tumors, three women received tamoxifen
and four received anastrozole. The remaining women with
ER-/PR-positive, negative, and unknown tumors did not
receive endocrine therapy. During an average follow-up of
45 months (range 8–123 months), one patient presented
with local recurrence 3 months after  modified radical
mastectomy with TAC treatment (she is currently alive and
well), and one patient presented with distant recurrence 2
years after initial modified radical mastectomy with AC
treatment (she subsequently died). No evidence of local or
systemic recurrence, infection, contracture, poor cosmetic
outcome, or other complication has been detected in the
remaining four patients as of the most recent follow-up (Fig. 2).

 

DISCUSSION

 

As the number of women with augmentation mam-
maplasty continues to grow and simultaneously age, the
challenges presented by the development of breast cancer
in such patients are numerous and deserve attention. A
recent study by Berry et al. (13) suggested routine screen-
ing mammography and advances in treatment reduced the
mortality rate from breast cancer by 24% from 1990 to
2000 despite increasing incidence rates over the same time
period. However, most likely secondary to conflicting
literature as well as a general lack of evidence-based studies,
screening and treatment options provided to augmented
patients suffering from breast cancer are limited compared
to the general population, with most augmented patients
receiving modified radical mastectomy.

Table 2. Tumor Characteristics
 

No. of patients (%)

Initial detection
Self-clinical breast examination 8 (67)
Screening mammography 4 (33)
Histologic type
Infiltrating lobular 2 (17)
Lobular carcinoma in situ 0 (0)
Infiltrating ductal 8 (67)
DCIS 2 (17)
ER/PR status
Negative 1 (8)
Positive 9 (75)
Unknown 2 (17)

Table 3. AJCC Staging in Augmented Cases and
Controls
 

Stage

Augmented 
(n = 12)

Controlsa 
(n = 3565) 

n % n %

0 2 17 809 23
I 2 17 1523 43
II 7 58 895 25
III 1 9 220 6
IV 0 0 118 3

aControls represent age-matched, nonaugmented women with breast cancer treated at 
Thomas Jefferson University Hospital.
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Recent studies have shown that the presence of an implant
obscures visualization of breast tissue by mammography.
Pre- and postaugmentation mammographic evaluation
of 54 women by Silverstein et al. (14) revealed a 15–25%
decrease in visualized breast tissue with subpectoral
implants, and a remarkable 36–44% reduction with
subglandular implants. A similar study by Handel et al.
(15) compared pre- and postaugmentation mammograms
in 68 women who developed capsular contracture. The
study concluded that the presence of minimal capsular
contracture resulted in a 30% reduction in visualized breast
tissue, whereas moderate or severe capsular contracture
led to a 50% decrease. In support of these findings, Skinner
et al. (16) found that augmented women were more likely
to present with palpable cancers rather than mammo-
graphic abnormalities, as compared to nonaugmented
women (83% versus 59%), although the overall stage
and outcome were similar in both groups.

A retrospective, cohort-controlled comparison of
self-/clinical breast examination (SBE/CBE) with mammo-

graphy in augmented and nonaugmented women who
developed breast cancer concluded that not only was
SBE/CBE more specific in augmented women relative to
the control group (70% versus 58%), but also led to the
primary identification of comparably smaller tumors as
well as a lower incidence of axillary metastasis (22%
versus 58%) (17). In our study, the majority of augmented
women similarly presented with palpable masses on
physical examination despite receiving routine screening
mammography. Consistent with the above referenced studies,
our results may indeed represent a reduced sensitivity of
mammography, as influenced by a reduction in visualized
breast tissue, the inability of radiologists to identify tumors
in the presence of an implant, or the rate of tumor growth
between screening examinations (18). In addition, the
increased proportion of palpated tumors in our cohort
may also be attributed to decreased breast volume in the
presence of an underlying firm implant to palpate against
(16,17,19,20). This, in combination with a potential for
increased breast/body awareness in augmented women,
may further enhance the utility of the breast examination
(16,17,19,20). Although our findings confirm those of other
studies, whether they represent an increased sensitivity of SBE/
CBE, a corresponding decrease in sensitivity of mammogra-
phy, or a combination of both, remains a topic of future study.

In spite of the general consensus regarding the reduced
sensitivity of mammography in augmented women (21–
23), conflicting data exist as to whether the presence of
implants in fact leads to the delayed diagnosis of breast
cancer and an overall poorer outcome. In an attempt to
address this issue, a large cohort study of 3182 augmented
women conducted by Deapen et al. (24) examined the
stage at the time of diagnosis and survival rates in those
patients that developed breast cancer and found no
significant differences relative to the implant-free control
group. In another retrospective cohort study of 13,488
augmented women, although Brinton et al. (5) found
augmented women to present with later-stage disease
compared to nonaugmented controls, the differences were
not statistically significant. However, the authors failed
to comment on the proportion of women that received
routine screening mammography and whether displace-
ment views were utilized in the augmented population.
Miglioretti et al. (20) addressed this concern in a recent
prospective case-controlled study by matching for previous
mammography screening and found a reduced sensitivity
of screening mammography in augmented women as
compared to controls (45% versus 66.8%). However,
these results failed to influence the tumor stage, size, ER
status, or nodal status at the time of diagnosis relative to the

Table 4. Tumor Stage and Corresponding Treatment
 

Stage

Treatment (no. of patients)

BCTa Mastectomy Total

0 0 2 2
I 2 0 2
IIA 4 2 6
IIB 0 1 1
IIIA 0 0 0
IIIB 0 1 1
IV 0 0 0

aBreast-conserving therapy: lumpectomy, axillary node dissection, whole-breast irradiation.

Figure 1. A 57-year-old augmented patient diagnosed with stage I
cancer of the left breast and treated with BCT 5 years earlier.
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control group (20). In contrast, the cohort of augmented
women in our study tended to present at a later stage at
the time of diagnosis relative to age-matched controls,
although this did not appear to translate into an overall
poorer outcome when assessing local and systemic
recurrence, as well as overall survival.

Studies have been undertaken to evaluate the role of MRI
as a screening tool. To date, the routine use of contrast
MRI to screen for carcinoma of the breast has been limited
by its high cost, poor specificity, lack of availability, and
use of intravenous contrast, effectively restricting its use
to screening the high-risk population (25,26). Indeed, a
number of studies have confirmed the reduced specificity
of MRI relative to mammography, often leading to
additional unnecessary procedures (25,27,28). However,
more recent reports have suggested sensitivities of contrast
MRI of the breast ranging from 91 to 100% (29,30). Given
the decreased sensitivity of mammography in augmented
women, the practical utilization of screening with a
combination of MRI and mammography remains an area
of active study. In either case, as a matter of sound clinical
practice, we believe it is important to continue to inform
all such patients who receive or choose to retain implants
of the potential limitations of breast cancer screening.

In our group, the previously augmented patient pre-
senting with newly diagnosed breast cancer was carefully
evaluated for possible BCT similar to nonaugmented
patients, by clinically, pathologically, and radiologically
assessing tumor size, multifocality, extent of disease,
skin involvement, and potential attachment to deeper
structures. Following initial identification of the tumor,
we found MRI to be particularly useful in determining the

clinical stage and subsequent management by revealing
the proximity of the tumor to the capsule, potential
involvement of the capsule and pericapsular space, as well
as coexisting lesions within the breast. As a result, the use
of MRI as an adjunct to mammography in this setting
changed our clinical management in several cases. Indeed,
studies have shown the utility of breast MRI in identifying
occult second carcinomas (31,32). When MRI identified
more extensive disease, patients were considered for
mastectomy with possible implant removal and capsulec-
tomy (31). In an attempt to determine the impact of
MRI on the clinical management of early stage breast
cancer, Tillman et al. (33) concluded that although MRI
findings altered clinical management in 20% of cases, up
to 25% of these represented unnecessary procedures
secondary to false-positive findings. To the best of our
knowledge, no study to date has reported on the value of
breast MRI in improving local recurrence rates and
long-term survival.

Capsular contracture and poor cosmetic outcome
following radiotherapy in previously augmented patients
receiving BCT has been reported to be as high as 65% by
Handel et al. (11), 57% by Mark et al. (34), and 58% by
Karanas et al. (35). In contrast, however, Gray et al. (36)
concluded that BCT with radiotherapy produced accept-
able cosmetic results in two-thirds of augmented patients,
and sentinel lymph node biopsy was highly successful and
accurate in this population. The authors attributed their
excellent results, at least in part, to complex, multislice
computer planning of radiotherapy and optimized dose
distribution within the breast (36). In our study, six
augmented patients were treated with radiotherapy as part
of BCT and all retained an overall satisfactory appearance
that failed to necessitate implant removal and reconstruc-
tion. In addition, in spite of our excellent results and lack of
complications, the relatively small patient population may
diminish the significance of our findings. However, analysis
of similar studies conducted over recent years revealed
sample populations of similar sizes (11,35,37). Furthermore,
the presence of subglandular or subpectoral implants did
not influence the incidence of capsular contracture.

Concerns also exist regarding the ability to achieve
adequate negative pathologic margins using BCT in
augmented patients (35,36). Karanas et al. (35) reported
persistently positive margins, ultimately requiring
complete mastectomy, in 4 of 28 patients receiving BCT.
However, similar to our results, Gray et al. (36) were able
to achieve adequate margins in all patients treated with
BCT. Interestingly, the percentage of augmented patients
selected for BCT as opposed to modified radical mastectomy

Figure 2. A 37-year-old previously augmented patient diagnosed with
stage IIA cancer of the left breast subsequently treated with modified
radical mastectomy 6.5 years earlier.



 

348

 

•

 

tuli et al.

 

was 50% in our study, and 48% and 47.5% in the studies
by Karanas et al. (35) and Gray et al. (36), respectively.

Based on our early clinical experience, we believe
previously augmented women who present with newly
diagnosed breast cancer should be thoroughly advised as
to the inherent risks and benefits of BCT versus explanta-
tion and mastectomy. Given the appropriate clinical and
radiologic criteria for such patients, we found BCT to
be an effective treatment modality. Use of BCT resulted in
good to excellent cosmesis, no evidence of local or systemic
recurrence, and no related morbidities or mortalities in all
patients. Overall, in our initial experience, we found no
evidence that suggests breast implants affected outcomes
in breast cancer patients.
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