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Longstanding concern exists regarding the potential
for women with breast implants to experience delayed
detection of breast cancer. Furthermore, survival among
cosmetic breast implant patients who subsequently de-
velop breast cancer is a concern. Since 1976, this institu-
tion has monitored cancer incidence in a cohort of 3182
women who underwent cosmetic breast augmentation be-
tween 1959 and 1981. The distributions of stage at diag-
nosis and survival of the 37 women who subsequently
developed in situ or invasive breast cancer were compared
with the observed population distributions. The distribu-
tion of stage at diagnosis for cosmetic breast implant pa-
tients who subsequently developed breast cancer was vir-
tually identical to that of all breast cancer patients in Los
Angeles County who were of the same age and race, and
were diagnosed during the same time period. Further-
more, the 5-year survival rate of the 37 patients did not
differ from that which would be expected based on rates
established by the U.S. National Cancer Institute’s Sur-
veillance, Epidemiology, and End Results (SEER) pro-
gram.

These results suggest that cosmetic breast implant pa-
tients are not at increased risk of delayed detection of
breast cancer, nor do they suffer a poorer prognosis when
breast cancer does occur. Although the number of breast
cancer patients in this study is small, the results are highly
consistent with the existing epidemiologic evidence re-
lated to breast cancer detection and survival among breast
implant patients. Although breast implant patients should
continue appropriate breast cancer screening behavior,
there seems to be no cause for alarm. (Plast. Reconstr.
Surg. 105: 535, 2000.)

Recent studies have consistently shown that
risk of breast cancer is not increased among
women with breast implants.1–7 Furthermore,
although population-based studies show that
the diagnosis of breast cancer is not delayed, as

indicated by clinical stage at diagnosis,8 reports
of case series are mixed, with both favorable9–12

and unfavorable13,14 results. It has been specu-
lated that breast cancers may be more aggres-
sive among patients with breast implants than
among those without,15 resulting in a poorer
survival rate among implant patients. In a co-
hort of more than 3000 augmentation mam-
maplasty patients, we have observed 37 inci-
dent breast cancer patients who were
diagnosed before 1993. We compared the
5-year and individual year survival intervals of
these patients with those derived from popula-
tion-based figures obtained by the National
Cancer Institute’s SEER registries, adjusting
for breast cancer stage and age at diagnosis.

MATERIALS AND METHODS

Since 1976, we have been monitoring cancer
incidence in a cohort of 3182 non–Spanish-
surnamed white women in Los Angeles County
who had cosmetic breast augmentation during
the period 1959 to 1981.2 The cohort was es-
tablished by abstracting medical records from
the practices of 35 board-certified plastic sur-
geons. Patients with prophylactic subcutaneous
mastectomy or breast carcinoma before im-
plantation were excluded, as were nonresi-
dents of Los Angeles County.

Cancer incidence has been determined by
record linkage of the cohort with the Los An-
geles County Cancer Surveillance Program, the
population-based cancer registry that has cov-
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ered Los Angeles County since 1972. Diagnos-
tic medical records, including the pathology
reports, have been collected for these patients.
These records also provide documentation of
the date and stage at diagnosis; stage was clas-
sified as SEER summary stage, i.e., in situ, lo-
calized, and regional/distant disease.16 Vital
status was determined for each breast cancer
patient through routine cancer registry fol-
low-up activities, as well as by cohort follow-up
methods utilizing public records. In addition, a
linkage of all cohort members was performed
with the National Center for Health Statistics’
National Death Index for the years 1979 to
1992. Death certificates were obtained for all
women who were reported to be deceased.

The Los Angeles Cancer Surveillance Pro-
gram began collecting summary information
on disease stage for cancer patients in Los
Angeles County in 1976. To estimate the ex-
pected distribution of stage at diagnosis, the
percentage distribution of breast cancer by
stage at diagnosis among cohort members was
standardized to the age distribution of all
breast cancers occurring among non–Spanish-
surnamed white women 35 to 74 years old in
Los Angeles County during the years 1976 to
1991.

Observed cumulative survival rates for the
breast cancer patients with prior augmentation
mammaplasty were estimated annually
through year 5, overall and by stage of disease,
by using the product limit method, with 95
percent confidence intervals for the 5-year sur-
vival rate estimated by using Greenwood’s for-
mula for the standard error.17 Expected sur-
vival rates for these patients were generated by
indirectly adjusting for age, year of diagnosis,
and stage on the basis of the relative survival
rates for white women provided by the Na-
tional Cancer Institute’s SEER Program (Lynn
Ries, personal communication). To do this, the
SEER rates within each of the specific catego-
ries have been weighted by the age-, stage-, and
year of diagnosis–specific percentages of the
augmentation mammaplasty breast cancer pa-
tients.

RESULTS

Of 3182 women in the cohort, 37 were diag-
nosed with in situ or invasive breast cancer
between 1975 and 1992. Among these, 73 per-
cent had received silicone gel filled devices at
first implantation (the reminder received sa-
line, double-lumen, or other implant types); 75

percent of the entire cohort received silicone
gel implants (Table I). Six of the 37 patients
died from breast cancer; 4 of these had silicone
gel filled implants and two had saline filled
implants.

The average age at implant of the 37 patients
was 38.1 years, and the average age at breast
cancer diagnosis was 50.3 years (Table II).
These patients have been followed, on average,
for 18.7 years since their implant surgery, with
an average of 6.6 of these years occurring after
the breast cancer diagnosis. The postdiagnosis
follow-up period ranged from 0.2 to 17.3 years,
with 19 of 37 patients having more than 5 years
of postdiagnosis follow-up.

Five patients (14 percent) were diagnosed
with in situ breast cancer, 19 (51 percent) had
localized disease, and 13 (35 percent) were
diagnosed with regional or distant disease.
When compared with the distribution of sum-
mary stage at diagnosis for all Los Angeles
County non–Spanish-surnamed, white, female
breast cancer patients 35 to 74 years old diag-
nosed during 1976 to 1991, the distribution of
stage at diagnosis among the implanted pa-
tients was very similar to the expected distribu-
tion (Table III). Of the 37 patients, 24 were
diagnosed before the 1988 publication of spe-
cialized imaging techniques for the augmented
breast.18

Of the six patients who died, four deaths
occurred within 2 years of the breast cancer
diagnosis (at 3 months, 4 months, 1.1 years,
and 1.8 years, respectively); the other two
deaths occurred 7.5 and 9.8 years after diagno-
sis, respectively. Among the four patients who
died within 2 years of their diagnosis, two had
distant disease at diagnosis and two had re-
gional disease. The two patients whose deaths

TABLE I
Type of First Implant among All Augmentation

Mammaplasty Cohort Members, All Breast Cancer Patients
from the Cohort, and Deceased Breast Cancer Patients

from the Cohort

Implant
Type

All Implant
Patients

Breast
Cancer
Patients

Breast
Cancer
Deaths

n % n % n %

Gel 2374 75 27 73 4 67
Saline 294 9 4 11 2 33
Gel/saline 66 2 1 3 0
Other 33 1 3 8 0
Unknown 415 13 2 5 0
TOTAL 3182 100 37 100 6 100
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occurred later had distant disease at diagnosis.
Thus, no deaths have occurred among patients
with in situ or local disease.

Observed survival rates for 1, 2, 3, 4, and 5
years have been calculated within the three
stage groups (in situ, local, and regional/
distant) and for all patients combined (Table
IV). The expected survival rates are also shown
in Table IV. The results indicate that for in situ
disease, survival for the augmentation mamma-
plasty patients is the same as the expected sur-
vival, and survival with localized disease is
slightly better than the expected survival. For
regional and distant disease, survival among
patients with implants is slightly lower than
expected during the first few years after diag-
nosis, but the rates nearly converge at 5 years.
The small number of patients on which these
findings are based is reflected in the wide con-
fidence intervals surrounding the estimated cu-
mulative survival probabilities for these pa-
tients. At 5 years, for example, the observed
survival rate is 65.8 percent for augmentation
mammaplasty patients with regional or distant
disease, with the 95 percent confidence inter-
val ranging from 38.2 to 93.4 percent. The
expected rate based on SEER data was 67.1
percent. When all patients are combined, the
observed survival rate for the augmentation
mammaplasty patients is 88.5 percent (95 per-
cent confidence limits 77.8 to 99.1 percent)
versus an expected rate 84.1 percent.

DISCUSSION

The estimated proportion of breast tissue
that is obscured from mammographic exami-
nation by silicone breast implants ranges from
25 to 80 percent.14,19 –25 Although improve-

ments in imaging techniques for the aug-
mented breast have been published,18,23 impor-
tant questions remain1: Do implant patients
experience an unusual delay in breast cancer
diagnosis?2 Do implant patients have an unusu-
ally poor rate of survival?

Previous reports, based on case series, have
provided conflicting evidence regarding the
effect of implants on stage at diagnosis. Among
20 augmented and 733 nonaugmented breast
cancer patients, all augmented patients pre-
sented with a palpable mass; many of them
reported substantial delays in seeking care.13

Although mammography was performed on 75
percent (15 of 20) of patients, the palpable
lesion was not visualized in 33 percent (5 of
15). All lesions were invasive, and 65 percent
had lymph node involvement. In a subanalysis,
331 age-matched controls were selected. Al-
though the mean tumor size in the matched
cases and controls did not differ, the nonaug-
mented patients were diagnosed at an earlier
stage, with 25 percent having in situ lesions and
26 percent having involved axillary nodes. In a
subsequent report, with the number of aug-
mented breast cancer patients increased to 42,
a 40 percent false negative rate for mammog-
raphy was reported. Although the augmented
breast cancer patients were similar in terms of
tumor size and nodal positivity to nonaug-
mented breast cancer patients who presented
with palpable masses, the augmented patients
had a higher percentage of invasive lesions and
involved axillary lymph nodes when compared
with breast cancers found by screening mam-
mography.14

Standard two-view mammography appar-
ently had low sensitivity in detecting palpable

TABLE II
Characteristics of and Length of Follow-Up for Augmentation Mammaplasty Cohort Members Diagnosed with Breast

Cancer, by Stage of Disease at Diagnosis

Parameter n

Mean Age
at Implant

(years)

Mean Interval
Implant to

Diagnosis (years)

Mean Age at
Diagnosis

(years)

Mean Interval
Diagnosis to Last
Follow-Up (years)

All patients 37 38.1 12.2 50.3 6.6
Stage

In situ 5 35.7 13.9 49.6 4.5
Local 19 37.8 12.0 49.9 8.6
Regional or distant 13 39.5 11.6 51.1 4.6

Vital status at last follow-up
Alive 31 37.4 12.5 49.9 7.2
Deceased 6* 42.1 10.1 52.2 3.5

Vital status at last follow-up for patients with regional or distant stage
Alive 7 37.4 12.9 50.2 5.5
Deceased 6* 42.1 10.1 52.2 3.5

* Two of these deaths occurred after 5 years of follow-up.
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cancer among augmented patients in a series
of 35 augmentation mammaplasty patients
with subsequent breast cancer; abnormalities
were detected in only 17 of 31 patients by
standard compression mammography.9 How-
ever, the authors did report that the stage at
diagnosis of these patients was not delayed.
The average age at implant was 38 years and at
diagnosis was 46 years; 8 percent of the patients
had in situ disease, 49 percent had local dis-
ease, and 43 percent had regional, or distant,
metastatic disease. These ages and stages are
similar to those observed among the 37 Los
Angeles patients. After a median follow-up pe-
riod of 3.2 years, two patients had died with an
overall actuarial 5-year survival rate of 45.7 per-
cent.

In a series of 25 augmentation mammaplasty
patients with breast cancer, mammography was
positive for 20 (80 percent).24 Among these 25
patients, whose average age at diagnosis was
45.3 years, seven women were asymptomatic
and referred for screening mammography;

only 28 percent of the 25 patients presented
with nodal metastases. In another study,
records of 33 augmented patients with subse-
quent breast cancer were compared with 1735
nonaugmented breast cancer patient con-
trols.11 The augmented patients had signifi-
cantly fewer positive axillary lymph nodes and
significantly more often had tumors smaller
than 2 cm. There was no difference in the
frequency of in situ disease. A similar retro-
spective review of 22 cosmetic breast augmen-
tation patients with subsequent breast cancer
and 611 breast cancer controls revealed no
significant differences in mean tumor size, in-
cidence of preinvasive disease, and axillary
lymph node involvement.12

Poorer results were reported from a series of
nine augmentation mammaplasty patients with
breast cancer.22 The mean age at implant was
36 years, and the mean interval between aug-
mentation and development of a palpable mass
was 6.4 years. All nine patients detected the
breast mass by self-examination, and six de-
layed seeking medical attention for at least 2 or
3 months. Seven of the patients had mammog-
raphy as part of the diagnostic evaluation, but
only one mass was detected. Five patients had
localized disease and four had more extensive
disease at diagnosis. After a mean follow-up of
4.75 years, one patient had died with metastatic
disease.

Case series are rarely able to represent a
population-based experience. In fact, clinics
with superior reputations might be expected to
suffer the greatest degree of referral bias, i.e.,
more severe or unusual cases are likely to be
referred to the specialty practice. The advan-
tage of population-based studies is the ability to

TABLE IV
Observed Cumulative Survival Rates and Expected Relative Survival Rates Based on SEER Registry Rates

Parameter

Cumulative Survival Rates
95% Confidence Limits at

5 Years1 Year 2 Year 3 Year 4 Year 5 Year

All stages (n 5 37)
Observed 94.6 88.5 88.5 88.5 88.5 (77.8–99.1)
Expected* 97.9 94.3 90.4 87.1 84.1

In situ (n 5 5)
Observed 100.0 100.0 100.0 100.0 100.0
Expected* 99.9 99.9 99.9 99.9 99.9

Local (n 5 19)
Observed 100.0 100.0 100.0 100.0 100.0
Expected* 99.7 98.3 96.0 93.8 91.7

Regional or distant (n 5 13)
Observed 84.6 65.8 65.8 65.8 65.8 (38.2–93.4)
Expected* 94.5 86.3 78.5 72.4 67.1

* Adjusted for age at diagnosis, stage at diagnosis, and years of diagnosis (1975–1980, 19811).

TABLE III
Percent Distribution of Stage at Diagnosis of Breast Cancer

for Los Angeles County White Women, 1976–1991, and
for Augmentation Mammaplasty Patients

Stage
Los Angeles
County (%)*

Augmentation
Mammaplasty Breast
Cancer Patients (%)

Crude Age-Adjusted†

In situ 8.7 13.5 10.4
Local 52.6 51.4 50.1
Regional or distant 38.7 35.1 39.5
TOTAL 100.0 100.0 100.0

* Patients 35–74 years old.
† Adjusted to the age distribution of all white non–Spanish-surnamed female

breast cancer patients diagnosed in Los Angeles County.
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observe cancer incidence, stage at diagnosis,
and survival in a well-defined group of women.
Forty-one women from Alberta, Canada, who
developed breast cancer after cosmetic breast
augmentation were compared with all other
women in Alberta with breast cancer in the
same era.8 As in the present study, the extent of
disease (i.e., stage) at diagnosis did not differ
between augmentation patients and the popu-
lation of breast cancer patients. The tumors
that occurred among augmentation patients
were actually smaller than the tumors in
women without implants. The 5- and 10-year
survival rates for women with implants were 83
percent and 73 percent, respectively, in com-
parison with 74 percent and 62 percent for
nonimplanted breast cancer patients.

Thirty-six breast cancer patients reported
prior breast augmentation in a large breast
cancer case-control study.7 Nearly 6 percent of
these had been diagnosed with in situ tumors;
58 percent had localized tumors, and 36 per-
cent had distant metastasis. This stage distribu-
tion is similar to that observed among our 37
patients.

The Los Angeles and Alberta cohorts in-
clude only cosmetic augmentation patients. In
a study of postmastectomy reconstruction pa-
tients, French investigators evaluated 146 pa-
tients who received gel-filled silicone implants
and compared them with an equal number of
postmastectomy control patients without re-
construction, matched for age at diagnosis,
year of diagnosis, stage, histologic type, grade,
and nodal status.10 The 10-year survival rate was
90 percent among the implanted patients and
82 percent among the nonimplanted controls.
The risks of distant metastasis and death
caused by breast cancer were significantly
lower in the breast implant group. Risks of
local recurrence, second breast cancer, and
second primary cancer at sites other than the
breast were not significantly different between
the two groups.

In Los Angeles, we found that, overall,
women with cosmetic breast augmentation
have stage presentations similar to those of
other breast cancer patients and 5-year survival
rates similar to those that would be predicted
by National Cancer Institute’s SEER survival
rates. Clearly, the relatively small number of
breast cancer patients in this cohort limits the
conclusions that can be drawn at this time.
However, taken together with the additional
available evidence from other studies, breast

implant patients seem to experience no delay
in diagnosis and no decrease in survival.

Dennis Deapen, Dr.P.H.
Department of Preventive Medicine
School of Medicine
University of Southern California
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Los Angeles, Calif. 90089-9007
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