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S Y N 0 P S I S

Objectives. To characterize the adverse event reports on silicone gel breast
implants (SGBIs), including death reports, submitted to the Food and Drug
Administration (FDA) from 1984 through 1995 and to analyze changes in

the type and complexity of reports following extensive media coverage of
breast implants.

Methods. The authors analyzed mandatory and voluntary reports from the
adverse events reporting system for medical devices at the FDA.

Results. In 1988, adverse event reports related to SGBIs accounted for

2.4% of the 14,473 mandatory reports entered into the FDA database on

medical devices. In 1992, SGBI-related reports accounted for 30.3% of the
total 66,476 mandatory reports of adverse events. The most frequently
reported adverse event in 1988, before the widespread publicity on breast

implants, was implant burst or rupture. In contrast, in 1992 the most fre-

quently reported event was reaction, a term used to describe a range of
adverse effects.

Conclusions. The numbers of mandatory and voluntary reports of SGBI-
related adverse events increased exponentially, as did the complexity of the
reports, following publicity over the lack of safety data on breast implants
and a short voluntary moratorium on their sale. A significant proportion of
reports lacked information on specific medical symptoms or diagnoses.
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ilicone gel-filled breast implants (SGBI),
which are composed of a silicone elastomer
envelope filled with silicone gel,' have been
marketed in the United States since 1962.
The estimated prevalence of breast implants

was 1% of the adult female population, or about 1 million
women, as of the late 1980s and early 1990S.2-5 Breast
implants may be used after mastectomy related to breast
cancer or fibrocystic breast disease, or after traumatic
accidents resulting in the loss of the breast or other med-
ical conditions, but it has been estimated that up to 80Y
of breast implants are performed for cosmetic breast
enlargement.6

Implantable breast prostheses are medical devices
and as such became subject to regulation by the Food
and Drug Administration (FDA) in 1976 with the passage
of the Nledical Device Amendments. Mledical devices
that had been marketed prior to the passage of the
Amendments were allowed to stav on the market, but
manufacturers were required to provide scientific evi-
dence of the safety and effectiveness of their devices to
the FDA.

In 1978, the FDA General and Plastic Surgery
Devices Panel recommended that breast implants be
classified as Class II medical devices devices for which
the safety and effectiveness is well established but that
require special measures to control risks. (These special
measures for Class II devices may include performance
standards, postmarket surveillance studies, user educa-
tion, or other measures.) The FDA disagreed with that
recommendation and, after providing an opportunity for
public comment, designated breast implants as Class III
medical devices, necessitating the submission of a pre-
market approval to establish the safety and effectiveness
of these devices after a required minimum 30-month
waiting period.

In late 1991, after reviewing the data submitted by
breast implant manufacturers, the General and Plastic
Surgery Devices Panel voted that manufacturers had not
presented adequate scientific data to support the safety
and effectiveness of breast implants but recommended
that these devices should stay on the market while ade-
quate data were being collected.

In January 1992, the FDA called for a voluntary
moratorium on the use of SGBIs until emerging informa-
tion could be reviewed by the Panel. In February 1992,
the Panel met again and advised the FDA to restrict the
use of SGBIs to women who need them for reconstruc-
tion after mastectomy or for other medical purposes until
adequate data on their safety and effectiveness can be

collected.6'' (For the current status of other breast
implants, see the Breast Implants Information Update on
the FDA website at www.fda.gov/oca/hotopics.htm.)

Reporting adverse events. Nlanufacturers, health care
providers, and consumers have been voluntarily reporting
adverse events associated with medical devices since
1973, initially filing them through the Problem Reporting
Program and after 1993, through the FDA M\ledWatch
program. Mandatory reporting for medical devices was
initiated with the M\lDA of 1976, but it was not until 1984
that the final reporting regulations were implemented.
Under these regulations, manufacturers and importers
were required to report to the FDA when they became
aware of information which reasonably suggested that
one of their marketed devices might have caused or con-
tributed to a death or serious injury. NManufacturers were
also required to report any malfunction of the device,
defined as failure to meet performance specifications or
to perform as intended, if the malfunction would be likely
to cause or contribute to a death or serious injury if it
were to recur. The rules were revised in 1993 to require
distributors to report deaths and serious illnesses or injuries
to the FDA and the manufacturer and to report malfunc-
tions to the manufacturer only. In 1995, the rules were
extended to include mandatory reports from facilities
such as hospitals, ambulatory surgical facilities, out-
patient diagnostic and treatment facilities, and nursing
homes. The FDA continues to accept voluntary reports,
typically from health care providers and consumers.

In 1995, the FDA first accepted summary reports
from manufacturers on some frequently reported adverse
events related to breast implants because there was so
much repetition of the same types of reports. Manufac-
turers summarized the counts of these frequently
reported events (such as ruptures, leaks, or capsular con-
tracture [contraction of the scar capsule around the
implant, which causes pain, hardness, or distortion of the
breast]) in the form of quarterly reports to the FDA.

Both mandatory and voluntary reports of adverse
events associated with medical devices are entered into a
computer database at the Center for Devices and Radio-
logical Health. The Center uses a code list of a few hun-
dred terms and descriptive keywords or phrases that sum-
marized the central adverse event in each report; staff
assigned the relevant code(s) to each adverse report as it
was entered into the database.

For the present study, we retrieved all reports of
SGBI-related adverse events submitted to the FDA from
1984 through 1995. We first determined the number of
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"Implantable breast prostheses are medical devices...
subject to regulation by the Food and Drug
Administration."

mandatory and voluntary reports by year, then character-
ized the mandatory reports by type of event (injury, mal-
function of device, or death). We also characterized both
mandatory and voluntary reports by the primary adverse
event reported. We then looked at changes in adverse
event reports from 1988 through 1992, before and after
the 1991-1992 barrage of publicity on breast implants.
The media coverage reflected concern about the safety of
these devices. We were therefore interested in finding
out if the adverse events entered in the database prior to
the media coverage were different from those entered
afterward. Because the most frequently reported adverse
event in 1992 was described by the uninformative term
"reaction," we characterized a sample of the reaction
reports entered in 1988, 1990, and 1992 to compare pre-
and post-publicity reports. The number of signs, symp-
toms, or diagnoses listed in these reaction reports were
also examined to try to characterize the complexity of the
reports. We also characterized the mandatory reports of
deaths of women with SGBIs with respect to the reported
cause of death and the complexity of the death reports.

The limitations of adverse event report data must be
acknowledged. First, many adverse events are unre-
ported. Second, the counts of reported events do not rep-
resent incidence rates for a given problem in the absence
of a clearly defined denominator the number of individ-
uals at risk for a given adverse event. And finally, these
reports do not establish a causal link between a death or
injury and the listed device; they simply make the asser-
tion that a device was in use when the event occurred.
Even thousands of reports cannot establish a causal link,
yet these mandatory and voluntary reports are useful for
generating hypotheses that can be tested in epidemio-
logic or controlled laboratory studies.

M E T H 0 D S

Characterization of adverse event reports. We
retrieved all SGBI-related reports entered in the FDA's
mandatory reporting system between December 13,

1984, and December 31, 1995. We sorted the mandatorv
reports by year, report type (death, injury, device malfunc-
tion), and code and sorted both mandatory and voluntarv
reports by the primary adverse event reported.

Pre- and post-publicity. To examine the differences in
adverse event reports before and after wvidespread public-
ity over adverse events related to SGBIs, we compared
the one-year periods from January 1 through December
31 for the years 1988, 1990, and 1992.

Analbsis of reaction reports. Because the most frequently
recorded code overall in the mandatory reports was reac-
tion (see Results), we performed separate analyses of a
subset of the reports to which the reaction code was
assigned all reports for the years 1988 and 1990 and a
sample of the 1992 reports. We entered the signs as
observed by medical providers, symptoms as described by
patients, and diagnoses listed in these reports into an
Epilnfo database and analyzed the types of signs/symp-
toms/diagnoses described, the number of signs/symp-
toms/diagnoses described, and the type of SGBIs
involved (see below for a description of types).

Historically, coding of adverse evcnts associated with
medical devices has described the event in terms of the
device rather than the patient for devices such as wheel-
chairs, splints, electrode cables, heating pads, diagnostic
kits, and magnetic resonance imaging equipment. In
most cases, the codes used for SGBI-related adverse
events focused on the device; for example, the code burst
refers to the implant (not the patient!) bursting.

Reaction was defined in the code list as "adverse
effect, irritation, swelling." Given that most event codes
were descriptions of what happened to the device rather
than what happened to the patient, this code was
selected by the coder when there was no description of
the event in terms of the device. The adverse events
reported under this code are consequently very broad
and do not provide specific information about the
patient.
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We first reviewed all mandatory reports for 1988 and
1990 that were assigned the reaction code. Due to the
large numher of such reports in 1992, we reviewed a ran-
dom sample of 300 of the 10,687 reports. The sample
size was hased on the expected proportion of reports that
did not describe any signs/symptoms/diagnoses; a sample
of 300 would yield an estimate of the percent of such
reports with a less than 5% error.

These reports contained references to signs (for
example, fever), symptoms (for example, fatigue) and
diagnoses (for example, chronic fatigue syndrome).
Because of the complexity of the reports, we could not
objectively select a principal or primary sign, symptom, or
diagnosis for each report. Therefore, we recorded up to
10 signs/symptoms and 10 diagnoses for each report.

Analysis b type of implant. We classified silicone gel breast
implants into two basic types for a post hoc analysis to
understand differences between adverse events reported in
1988, 1990, and 1992: (a) single or multiple lumen sili-
cone gel breast implants contained in a silicone elastomer
shell (single lumen implants are filled with silicone gel;
multilumen implants have multiple lumens containing sili-
cone gel and saline); (b) polyurethane foam-coated single
or multiple lumen silicone gel implants.

Analysis of death reports. We reviewed printouts of all
mandatory reports of deaths entered in the database dur-
ing the study period and recorded the following informa-
tion: (a) mention of the cause of death; (b) mention of
cancer, autoimmune disease, or connective tissue dis-
ease; (c) the numbers of signs/symptoms and diagnoses
reported prior to death.

RESULTS

Characterization of adverse event reports. The FDA
received 4303 voluntary SGBI-related adverse event
reports and 94,120 SGBI-related mandatory reports from
December 13, 1984, through December 31, 1995 (Table
1). The vast majority of mandatory reports were for
injuries and not deaths or device malfunctions.

The numbers of mandatory reports entered in the
database remained fairly steady from 1984 to 1990 (Table
2). In 1990, the 729 mandatory SGBI reports accounted
for 2.6% of the 28,248 mandatory reports of adverse
events associated with medical devices. In 1992, SGBI
reports increased dramatically to 20,160, accounting for
30.3% of the total of 66,476 mandatory reports on all
medical devices. By 1994, the 32,884 SGBI reports

entered into the mandatory report system accounted for
35.3% of all mandatory medical device-related adverse
event reports entered that year.

In 1995, the FDA first accepted quarterly summary
reports from breast implant manufacturers. Because the
data from summary reports are not entered into the
device adverse event database but are reviewed sepa-
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rately, the observed decline in reports from 1994 to 1995
can be accounted for, at least in part, by this change in
reporting procedures.

Primnary adverse events, 1984-1995. Table 3 shows the top
25 SGBI-related primary adverse events reported from
December 13, 1984, through December 31, 1995, under
the mandatory and voluntary programs, excluding the
manufacturers' summary reports.

Overall, the events reported in the voluntary and
mandatory reports were similar. More than a quarter of all
mandatory reports and almost half of all voluntary reports
had reaction listed as the primary event. The second largest
category of primary events was nonspecific for mandatory

reports; burst was the third. Burst was the second most fre-
quently reported event in the voluntary reports.

Pre- and post-publicity. We compared the top 10
adverse event codes assigned to mandatory reports for
the years 1988, 1990, and 1992 (Table 4) to see whether
there wvas a change in the events reported to the FDA. In
1988, four of the top five reported events in mandatory
reports were related to breast implant leak or rupture
(burst, deflate/inflate, tear, rip or hole, and leak); these
accounted for 87% of all mandatory adverse event
reports that year. In 1990, while burst remained the prin-
cipal event reported, and three of the top five reported
events were related to implant rupture (53%), reports of
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reactions had moved up into second place from fifth
place. In 1992, the majority of mandatory reports
involved reactions. The voluntary reports from these time
periods were quite similar except that reaction reports
were the top reported events for all years (data not
shown).

Reaction reports. The reaction reports from 1988, 1990,
and 1992 included diverse signs, symptoms, and diag-
noses including allergies, alopecia, arthritis, asthma,
autoimmune disorder, blindness, bronchitis, bubbles
under the skin, bursitis, calcification, cancer or tumor of
the breast, cancer or tumor not of the breast or not speci-
fied, capsular contracture, chronic fatigue syndrome,
coldness of breast, deformity of breast, dermatomyositis,
discharge from nipple, dizziness, endocarditis, exhaus-
tion, fatigue, fever, flu like symptoms, gangrene, granulo-
mas, gynecologic problems (chronic pelvic inflammatory
disease, chronic cervicitis, proliferative endometrium)
headaches, hematoma, hemorrhaging, hives, inflamma-
tion, irritable bowel syndrome, itching, jaundice, joint
pain, lumps in the breast or elsewhere, memory loss,
menstrual problems, multiple sclerosis, nausea, necrosis,
numbness or tingling, polymyositis, polymyalgia, poor
wound healing, rashes, Raynaud's disease, rejection of
the implant, scleroderma, seroma, scar tissue, shortness
of breath, Sjogren's syndrome, soreness, stress, swollen
breasts, swollen glands, tendonitis, tightened breast,
weight loss, wrinkling, and yellow fingers/toes.

The most frequently reported signs/symptom/diagno-
sis in reaction reports for all of the sample years (1988,
1990, 1992) was capsular contracture (data not shown).
Because of the frequency with which this complication
was reported, a code for capsular contracture was added
to the database after 1992. The second most frequently
reported reaction was pain in 1988; seroma, hematoma,
or hemorrhage in 1990; and pain in 1992.

Only one sign/symptom/diagnosis was listed in most
reports in 1988 (72.2%) and 1990 (92.8%). In 1992, how-
ever, fewer than half of the mandatory reaction reports in
the sample had a single sign/symptom/diagnosis listed
(41%); 44% had two or more signs/symptoms/diagnoses
listed. Another change was in the number of reports filed
with no signs/symptoms/diagnoses listed-from a small
percentage in 1988 and 1990 to 15% in 1992. Thus,
although the reports were more complex, the number of
reports lacking information had increased.

Type of implant. Originally, we had planned to use 1990
as our pre-publicity reference year in analyzing reaction
reports. However, as the signs, symptoms, and diagnoses
for the 207 reaction reports for 1990 were being entered
into the Epilnfo database, we observed that 78% were for
polyurethane foam-covered breast implants. Most of
these reports were for capsular contracture or seroma.
We realized that these reports followed publicity on
polyurethane foam-coated breast implants. The reports
filed in 1988 were filed prior to widespread publicity on
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breast implants of any type; all were for either single or
multiple lumen silicone gel implants. By 1992, the type
of implant in reaction reports had shifted back to the non-
coated silicone gel implants (95%); that year,
polyurethane foam-coated implants accounted for only
5% of reaction reports.

Analysis of death reports. As of December 31, 1995,
the mandatory report database contained 76 SGBI-
related death reports. One, a report of four infant deaths
alleged to be SGBI-related, was excluded from our analy-
sis of adverse events in women. Two deaths were
reported to the FDA twice and one four times because
patients had implants from more than one manufacturer
or because the implant manufacturer was unknown.

In the majority of the 70 reports that remained after
excluding duplicate reports and deaths in other than
women (53/70, or 76%), there was no mention of the
cause of death (Table 5). Forty-one death reports did not
list either cause of death or specific medical symptoms or
diagnoses, referring to nonspecific complaints with terms
such as pain and suffering, physical pain, mental anguish,

disability, injuries, damages, or harm. Twenty-one reports
listed between one and three specific signs/symptoms/
diagnoses, and the remaining eight reports listed between
four and seven signs/symptoms/diagnoses.

Twelve death reports mentioned cancer. Eight deaths
were attributed to cancer among the 1 7 deaths for which
a cause of death was mentioned. In one of these cases,
the report claimed that the breast implant interfered with
early detection of breast cancer and that the disease was
not discovered until it had reached the terminal stage.

Ten death reports mentioned autoimmune disease,
connective tissue disease, or human adjuvant disease, but
only four of these specified the disease(s) (scleroderma,
rheumatoid arthritis, or systemic lupus erythematosus).

Two deaths were attributed to breast implant surgery.
One patient died during surgery to remove and replace
her breast implants; the report describes anoxic
encephalopathy, coma, and cardiac arrest related to anes-
thesia. The second report describes a hemorrhagic site
noted in close proximity to the implant in a breast recon-
struction patient. The patient died of massive local bleed-
ing. The causes of death described in the four remaining
reports for which cause of death was listed were stroke,
"foreign body reaction" to silicone, pneumonia, and acute
cardiopulmonary arrest.

D i s c U S S IO N

The FDA received 94,120 mandatorv reports of SGBI-
related adverse events from 1984 through 1995. More
than a quarter of these reports were for "reactions," which
were defined in the code list as "adverse effect, irritation,
swelling." Another quarter indicated that the implant had
failed by rupturing, while another quarter of the reports
were nonspecific-that is, they contained no information
other than that a woman had an implant and was ill or
injured as a result. Capsular contracture was the fourth
most commonly reported problem overall after this code
was added in 1992.

Reporting of adverse events provides a way for the
FDA and manufacturers to detect and address potential
problems with medical devices in a timely manner. FDA
analysts review both mandatory and voluntary reports for
new, previously unrecognized adverse events and for
trends or clusters of adverse events over time.

The mandatory and voluntary reports for 1984-1995
both identified implant rupture as a problem. Breast
implant rupture has been widely reported in the litera-
ture.'2-'5 Breast implant rupture was coded under several
different event codes such as burst, leak, deflate/inflate,
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"The FDA received 4303 voluntary SGBI-related adverse

event reports and 94,120 SGBI-related mandatory reports

from December I13, I1984, through December 31I, I1995."

disintegrate, tear, rip, hole, or break. If all of these coded
events were combined for breast implant reports for
1984-1994, they would account for 27% of mandatory
SGBI reports and 36% of voluntary reports.

In 1992, breast implant manufacturers were flooded
with adverse event reports from plastic surgeons, con-

sumers, and attorneys. In turn, manufacturers seem to
have erred on the side of over-reporting events to the
FDA. We found that many of these reports were devoid
of useful information and others were difficult to classify
by existing codes since key words were not sufficiently
specific. Historically, coding of adverse events associated
with medical devices has concentrated on describing the
event in terms of the device, rather than the patient.
Terms that descrihed the patient event, such as capsular
contracture, were added by the FDA to the list of codes
from which to choose, but not until after 1992. Likewvise,
the term "nonspecific" was added to the list of codes in
1993 to code the nuimerous reports that lacked a descrip-
ti()n of the adverse event in terms of either the device or
the patient. Many reports wvere classified as "reaction"
since they wvere difficult to classify using the existing
codes. A more specific coding manual is now in use.

Reports of r-eactions, wvhether from 1988, 1990 or 1992,
were principally reports of capSuL1ar contracture, which was
not assigned its own code until 1992. While these reports
included a panoply of signs, symptoms, and diagnoses, they
were consistent in that they described capsular contracture
as the most frequent diagnosis. This is consistent with the
literature on breast implant adverse events, which suggests
that capsular contracture may be the most frequently
encountered complication of breast mammoplastv. 16-1

The profile of both mandatory and voluntary reports
from 1988, 1990 and 1992 was of note because wvhile the
reported events were quite similar for the three time peri-
ods, the complexity of the reports filed under the term
reaction was quite different for the three years. In 1988
and 1990, the majority of reaction reports described a sin-
gle adverse event, usually capsular contracture or forma-
tion of a hematoma or seroma. In contrast, fewer reaction

reports in 1992 mentioned only one sign/symptom/diag-
nosis and many lacked any information on the patient's
signs/symptoms/diagnoses, resulting in the addition of
the term "nonspecific" as described above.

There were also differences with respect to the type
of imiplant cited in the report. The reports filed in 1988
were submitted prior to widespread puiblicity on breast
implants and typically described the single diagnosis;
capsular contracture resulting in explant of the breast
implant. The reports from 1990 followed puiblicity over
concerns of the carcinogenicity of breakdown products
from polyurethane foam-coated breast implants.","9 In
1 990, the majority of reaction reports were for
polyuirethane foam-coated SGBIs. M'ost of these reports
were for capsular contracture or seroma. By 1992, the
type of implant involved most frequently in reactioni
reports had shifted; few reports were for polyurethane
foam-coated implants. As has been reported xvith regard
to surveillance of pharmaceuticals, widespread publicity
changes the reporting environment and results in
increased reporting of adverse events.21

Mledical device reports are categorized as reports of
injury, malfunction, or death. While the overwhelming
majority of reports for SGBIs in 1984-1995 were for
injuries (99.5%), the death reports (< 0.1I%) are a high
priority at the FDA. Mlanufacturers are required to report
a death to the FDA within five days of becoming aware of
the event. From 1984 through 1995, the FDA received
76 death reports, which described 70 deaths in women
with SGBIs. The majority of these reports did not men-
tion a cause of death, and many were so vague that they
did not mention a single sign, symptom, or diagnosis.

Among the 17 death reports that provided an underly-
ing cause of death, abouit half (8/17) attributed the death
to cancer. While several case series have described cancers
in women with SGBIs, 1-26 controlled studies have not
demonstrated a higher risk of cancer in women with breast
implants.127'2 The next largest group of deaths in this small
sample (3/17) was attributed to autoimmune or connective
tissue disease. Published case series have described
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women with breast implants and autoimmune disease;30-32
epidemiologic studies have ruled out a large increase in
risk for these diseases overall in women with breast
implants33-35 but have not ruled out an association with rare
connective tissue disease, an association that would be
exceedingly difficult to detect, or an association with an
atypical syndrome or "silicone related disease."36 Two of
the 17 deaths were attributed to perioperative complica-
tions and thus were not directly attributable to the
implants. None of the 17 death reports clearly established
a causal link between SGBIs and the reported death.

Since 1992, SGBIs are available to women in the

United States only for medical need, primarily recon-
struction after breast cancer, and only if they enroll in an
"adjunct" study conducted by the manufacturer.6 The
FDA continues to receive adverse event reports on sili-
cone breast implants from breast implant manufacturers,
health care providers, and consumers.

The opinions or assertions presented in this article are the private views of

the authors and are not to be construed as conveying either an official
endorsement or criticism by the U.S. Department of Health and Human

Services, the Public Health Service, or the Food and Drug Administration.
The present article is an edited version of a more detailed report. The full

report is available by request from the corresponding author.
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