
 

1666 THE NEW ENGLAND JOURNAL OF MEDICINE June 22, 1995
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Abstract

 

Background.

 

 Silicone breast implants have
been linked to a variety of illnesses, the most controver-
sial of which are connective-tissue diseases and symp-
toms. To study this relation, we analyzed data from 14
years of follow-up of the Nurses’ Health Study cohort.

 

Methods.

 

Women who were free from connective-tis-
sue disease in June 1976 were followed through May 31,
1990, before there was widespread media coverage of
the possible association of breast implants and connec-
tive-tissue diseases. Information was collected through
biennial and supplementary mailed questionnaires and
blinded reviews of medical records with the use of stand-
ardized criteria. Relative risk, the measure of association,
was defined as the incidence rate of connective-tissue
disease among women with breast implants divided by
the corresponding incidence rate among women without
breast implants.

 

Results.

 

Among 87,501 women who were eligible for
follow-up, 516 were confirmed as having definite connec-
tive-tissue diseases and 1183 as having breast implants
(of which 876 were silicone-gel–filled, 170 saline-filled,
67 double-lumen, 14 polyurethane-coated, and 56 of un-

known type). The mean (

 

�

 

SD) period of follow-up after
surgery was 9.9

 

�

 

6.4 years (range, 1 month to 40.5
years). Three of the patients with definite connective-tis-
sue disease — all had rheumatoid arthritis — had implants
(one silicone-gel–filled, one saline-filled, and one double-
lumen). The age-adjusted relative risk of a definite con-
nective-tissue disease among women with any type of im-
plant was 0.6 (95 percent confidence interval, 0.2 to 2.0),
as compared with women without implants. For women
with silicone-gel–filled implants, the comparable relative
risk was 0.3 (95 percent confidence interval, 0 to 1.9). The
relative risk of self-reported signs or symptoms of connec-
tive-tissue disease for women with implants was 1.5 (95
percent confidence interval, 0.9 to 2.4); the risk of having
any 1 of 41 signs, symptoms, or laboratory features of con-
nective-tissue disease was 0.7 (95 percent confidence in-
terval, 0.3 to 1.6).

 

Conclusions.

 

In a large cohort study, we did not find
an association between silicone breast implants and con-
nective-tissue diseases, defined according to a variety of
standardized criteria, or signs and symptoms of these dis-
eases. (N Engl J Med 1995;332:1666-70.)
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Editor’s note:

 

 This disclosure statement is in accord with our usual policy but
is somewhat more detailed because of the intense public controversy over the
health effects of breast implants.

 

S

 

INCE 1962, approximately 1 million to 2.2 million
women in the United States and Canada have re-

ceived silicone breast implants as part of reconstruc-
tion following surgery for breast cancer or prophylactic
mastectomy or for cosmetic reasons.

 

1,2

 

 Silicone breast
implants have been linked to a variety of illnesses, the
most controversial of which are connective-tissue dis-
eases and symptoms.

 

1-3

 

 Since 1982, at least 293 pa-
tients with connective-tissue diseases or rheumatic
illnesses and silicone breast implants have been de-
scribed in the English literature; many additional cases

have been reported in abstract form.

 

4

 

 On April 16,
1992, the Food and Drug Administration banned fur-
ther use of these devices, except for limited use in re-
search settings.

 

1

 

 
To study the relation between silicone breast im-

plants and connective-tissue diseases, we analyzed data
from 14 years of follow-up of the Nurses’ Health Study
cohort with respect to connective-tissue diseases that
were diagnosed before June 1, 1990. Widespread media
coverage in the United States of a possible association
began in December 1990, after a program on the sub-
ject was aired on national television.

 

5

 

M

 

ETHODS

 

The Nurses’ Health Study Cohort

 

The Nurses’ Health Study cohort was assembled in June 1976.
Questionnaires were mailed to all registered nurses who were female,
married, 30 to 55 years of age, and living in California, Connecticut,
Florida, Maryland, Massachusetts, Michigan, New Jersey, New York,
Ohio, Pennsylvania, or Texas. Seventy percent of the women invited
to participate returned the base-line questionnaire. Information was
sought on a variety of health conditions and practices. Subsequently,
biennial questionnaires have been sent. The overall response rate to
follow-up questionnaires has been more than 90 percent. The study
protocol has been approved by the Human Research Committee of
Brigham and Women’s Hospital in Boston. All subjects have given in-
formed consent.

 

Ascertainment of Exposure to Silicone Breast Implants

 

By 1992, the number of women still alive and participating in the
study was 109,750. Among many other topics on the 1992 biennial
questionnaire were questions about whether participants had ever
had breast-implant surgery or silicone, paraffin, or collagen injec-
tions. After three mailings, 89,376 women (81.4 percent) returned
the questionnaire, including 88,153 who answered the questions re-
lated to breast implants and injections. A supplementary question-
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naire was sent to the 1861 women who reported having received
breast implants of any sort or silicone, paraffin, or collagen injec-
tions. The supplementary questions were intended to confirm the
breast-implant surgery and to ascertain whether it was unilateral or
bilateral, the side of the implant, the reason for the surgery (cancer
treatment, prophylaxis, cosmetic reasons, or other), type of implant,
date (or dates) of surgery, and complications, if any. Although all
breast implants are contained in silicone envelopes, there are differ-
ences in structure and filling. The implant types were categorized
as silicone-gel–filled, saline-filled, double-lumen (a silicone-gel–filled
envelope within a saline-filled envelope), polyurethane-coated (a sil-
icone-gel–filled implant coated with polyurethane foam), other, or
unknown.

Overall, 1809 of the 1861 women (97.2 percent) responded to the
supplementary questionnaire; 330 without breast implants reported
silicone, paraffin, or collagen injections; 117 reported breast-implant
surgery after May 1990; 22 had received implants after the date of
diagnosis of a connective-tissue disease; and 157 provided incom-
plete information about the breast-implant surgery. The remaining
1183 women with confirmed breast implants in May 1990 or earlier
were included in the analysis. Researchers who entered data on im-
plant history were blinded to information about the medical histories
of the women.

 

Validation of Breast-Implant Information

 

A validation study of self-reported information on breast implants
was conducted for a random sample of 100 women. Permission was
requested to review their medical records. Sixteen women did not
give permission, the medical records for 11 were not available after
multiple mailings, and the medical records for 6 were not received
from the surgeon or hospital. For the 67 women whose medical rec-
ords were obtained, we confirmed that surgery had been performed
and ascertained which side the implant was on, the reason for the
surgery, the type of implant (or implants), and the date (or dates) of
surgery. Medical records were abstracted by physicians using a ques-
tionnaire identical to that completed by the subjects. Self-reports
agreed with blinded record reviews at the following rates: surgery —
99 percent; side of the implant — left 91 percent, right 100 percent,
and bilateral 99 percent; reason for the surgery — cancer 93 percent,
prophylaxis 91 percent, and cosmetic reasons 95 percent; type of im-
plant — silicone-gel–filled 100 percent, and saline-filled 89 percent;
and date (or dates) of surgery — same date 78 percent, within one
year 84 percent, and within two years 95 percent.

 

Case Identification of Connective-Tissue Disease

 

Questions regarding rheumatic conditions that had occurred since
1976 were included on all questionnaires after 1980. There were
specific questions about diagnosis by a physician of systemic lupus
erythematosus in the 1982, 1984, 1986, and 1992 questionnaires;
about rheumatoid arthritis in 1982 through 1992; about scleroderma,
polymyositis, dermatomyositis, and Sjögren’s syndrome in 1992; and
about “other major illness diagnosed” on every biennial question-
naire.

In 1992, we mailed a screening questionnaire on connective-tissue
disease

 

6

 

 to participants who had reported any rheumatic, musculo-
skeletal, or connective-tissue disease before June 1, 1990, and had an-
swered the 1992 questionnaire. These diseases included rheumatoid
arthritis, scleroderma, morphea, systemic lupus erythematosus, der-
matomyositis or polymyositis, Sjögren’s syndrome, “connective tissue
disease not further specified,” or “any other arthritis (excluding os-
teoarthritis and fibromyalgia).” Those who did not respond initially
were sent second and third mailings. Those who still did not respond
were sent a shorter questionnaire, once or twice, asking specifically
about the occurrence of these conditions, or were telephoned by
trained interviewers who asked the same questions and sought per-
mission to obtain further details regarding the diagnosis. Of the 5086
participants who were sent the screening questionnaire, 4598 (90
percent) responded to the mailings or telephone calls.

The screening questionnaire on connective-tissue disease

 

6

 

 con-
tained 30 questions about symptoms or signs of connective-tissue dis-
eases ever experienced by the subject, based on the classification cri-
teria of the American College of Rheumatology for rheumatoid

arthritis,

 

7

 

 systemic lupus erythematosus,

 

8

 

 and systemic sclerosis

 

9

 

;
Alarcon-Segovia and Cardiel’s criteria for mixed connective-tissue
disease

 

10

 

; Bohan and Peter’s criteria for inflammatory myositis

 

11

 

; and
Fox et al.’s criteria for Sjögren’s syndrome.
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 Validation of question-
naire data on 253 subjects with connective-tissue disease and 340
control subjects showed a sensitivity ranging from 83 to 96 percent
and a specificity of 83 to 93 percent for detecting any of these six con-
nective-tissue diseases.

 

6

 

For this study, we used a more conservative screening rule to max-
imize sensitivity. A positive questionnaire was defined as one indicat-
ing at least two swollen joints for more than six weeks or at least
three positive answers to questions about connective-tissue disease
symptoms. Medical records were requested to validate the diagnoses
for all subjects who had reported connective-tissue diseases and had
positive questionnaires. Exposure information was separated from
the medical records by a research assistant, and the records were
then reviewed independently by two rheumatologists blinded to ex-
posure. Definite connective-tissue disease was identified according to
the standardized classification criteria on which the questionnaire
was based. When the rheumatologists disagreed, the complete med-
ical information was reviewed by a third independent rheumatologist
and a final judgment was made by consensus of all three rheumatol-
ogists. The date of onset of the connective-tissue disease was the date
of diagnosis indicated in the medical record. The analysis was based
on records received through May 1994.

 

Population for Analysis

 

Women for whom information on breast implants was missing or
whose connective-tissue disease was diagnosed before 1976 or after
May 1990 were excluded, leaving 87,501 women eligible for follow-
up. The period from June 1976, the start of the study, through May
31, 1990, was chosen to avoid potential bias from the widespread
news-media attention to this topic, which began in December 1990.
During the 14-year period, we accrued 1,181,244 person-years of fol-
low-up.

Since the classification criteria for connective-tissue diseases ex-
cluded patients with milder or atypical cases and those who did not
fulfill the criteria early in their disease, the true incidence of the dis-
eases could have been underestimated. We performed three addition-
al analyses using less stringent case definitions that included (1) pa-
tients who reported a rheumatic disease on any biennial questionnaire;
(2) patients who had a positive screening, as defined on the connec-
tive-tissue disease screening questionnaire; and (3) patients who had
any 1 of 41 signs, symptoms, or laboratory features of a connective-
tissue disease that were included in the six classification-criteria sets
that were abstracted from the medical record.

We performed analyses according to type of implant: silicone-gel–
filled, saline-filled, double-lumen, or polyurethane-coated.

 

Statistical Analysis

 

For each participant, the number of person-years was assigned to
the appropriate breast-implant category. Once a subject had surgery
for a silicone breast implant, she was defined as having been exposed
to silicone, regardless of whether an implant was subsequently re-
moved. The number of person-years was calculated from 1976 until
May 31, 1990, or until the date of diagnosis of any connective-tissue
disease, whichever came first.

The analysis was based on incidence rates. Relative risk, the
measure of association, was defined as the incidence rate of connec-
tive-tissue disease among women with breast implants divided by the
corresponding incidence rate among women without breast implants.
Age-specific rates were calculated in five-year categories of age and
used to compute age-adjusted relative risks, with 95 percent confi-
dence intervals.

 

13

 

 When fewer than five cases involving exposure
were observed, we calculated exact confidence intervals.

 

14

 

R

 

ESULTS

 

During the 1,181,244 person-years of follow-up, con-
nective-tissue diseases were confirmed in 516 subjects.
Among the 87,501 women in the analysis, 1183 (1.4
percent) reported having had some type of breast im-
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plant between 1976 and May 31, 1990; gave complete
information; and were free from connective-tissue dis-
ease before the implantation. Women with breast im-
plants accounted for 11,170 person-years of follow-up.
Information about the breast-implant surgery is sum-
marized in Table 1.

The mean (

 

�

 

SD) period during which any kind of
breast implant was in place was 9.9

 

�

 

6.4 years (range,
1 month to 40.5 years). Among women with silicone-
gel–filled implants, the mean period was 10.0

 

�

 

6.2
years (range, 1 month to 37.5 years) (Table 2).

 

Definite Connective-Tissue Disease

 

Among the 516 women who met the criteria for con-
nective-tissue disease, the observed incidence rate per
100,000 women was within the ranges reported in other
studies (Table 3). Three of the patients with definite
connective-tissue disease had breast implants (silicone-
gel–filled in one, double-lumen in another, and saline-
filled in the third). All had rheumatoid arthritis; their
cases had no unusual features. The age-adjusted rela-
tive risk of any definite connective-tissue disease among
the women with any type of breast implant, as com-
pared with the women without breast implants, was 0.6
(95 percent confidence interval, 0.2 to 2.0) (Table 2).

We also examined risk according to the type of
breast implant, specifically the silicone-gel–filled im-
plants. One woman with a definite connective-tissue
disease had silicone-gel–filled implants. The age-adjust-
ed relative risk among women with such implants was
0.3 (95 percent confidence interval, 0.0 to 2.0) (Table
2). No patient with polyurethane-coated breast im-
plants had any of the connective-tissue diseases studied.

The age-adjusted relative risk of rheumatoid arthri-
tis was 0.9 (95 percent confidence interval, 0.3 to 2.6)
with any breast implant, 0.4 (95 percent confidence in-
terval, 0.1 to 2.4) with silicone-gel–filled breast im-

plants, and 1.4 (95 percent confidence interval, 0.2 to
9.7) with saline-filled implants, as compared with no
breast implants. No patients with scleroderma, system-
ic lupus erythematosus, inflammatory myositis, mixed
connective-tissue disease, or Sjögren’s syndrome had
any type of breast implant.

 

Risk of Connective-Tissue Disease or Symptoms Based on 
Less Stringent Diagnostic Criteria

 

We studied women with possible early, milder, or
atypical forms of connective-tissue disease or with any
sign or symptom of a connective-tissue disease who
did not meet standard classification criteria (Table 2).
These groups were not mutually exclusive.

Since 1976, 5087 women have reported having a con-
nective-tissue disease or rheumatic disorder on the bi-
ennial questionnaires. Thirty-two had some type of
breast implant, including 21 with silicone-gel–filled im-
plants. The age-adjusted relative risk of any connec-
tive-tissue disease was 0.7 (95 percent confidence in-
terval, 0.5 to 1.0) for those with breast implants as
compared with those without breast implants. For wom-

 

*Each operation was counted as one, irrespective of whether
a bilateral operation was performed.

 

Table 1. Breast-Implant Surgery in 1183
Women from the Nurses’ Health Study.

 

V

 

ARIABLE

 

N

 

O

 

. 

 

OF

 

 W

 

OMEN

 

 (%)

 

Indication
Cosmetic reasons 587 (50)
Cancer 387 (33)
Prophylaxis 138 (12)
Unknown 71 (6)

Type
Silicone-gel–filled 876 (74)
Saline-filled 170 (14)
Double-lumen 67 (6)
Polyurethane-coated 14 (1)
Unknown 56 (5)

No. of operations*
1 911 
2 191  
3 52 
4 29 

Side
Unilateral 224 (19)

Right 112 
Left 112 

Bilateral 937 (79)
Unknown 22 (2)

 

*This category is a subgroup of “any type” of implant.

†The signs and symptoms are those included in the screening questionnaire on connective-
tissue disease.

 

6

 

‡Data were derived from the medical-record review. Documented signs and symptoms in-
cluded proximal weakness, a high creatine kinase concentration, positive electromyogram,
positive muscle biopsy, proximal scleroderma, sclerodactyly, digital scars, bibasilar lung fi-
brosis, malar or discoid rash, photosensitivity, nasopharyngeal ulcers, nonerosive arthritis,
pleuritis, pericarditis, proteinuria, renal casts, seizures, psychosis, hemolytic anemia, leuko-
penia, lymphopenia, thrombocytopenia, positive test for lupus erythematosus, antibodies to
double-stranded DNA, biologic false positive serologic test for syphilis, positive test for anti-
cardiolipin antibody, positive antinuclear-antibody test, Raynaud’s phenomenon, morning
stiffness for more than one hour, arthritis in three or more joint areas, arthritis in hand joints,
rheumatoid nodules, positive rheumatoid-factor tests, radiographic changes characteristic of
rheumatoid arthritis, keratoconjunctivitis, xerostomia, salivary-gland biopsy positive for Sjö-
gren’s syndrome, and anti-Ro, anti-La, anti–extractable-nuclear-antigen, and anti–U1-RNP
antibodies.

 

Table 2. Age-Adjusted Relative Risk of Connective-Tissue Dis-
ease among Women with Breast Implants as Compared with

Women without Implants.
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N
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MPLANT

 

 
(N

 

�

 

86,318) B

 

REAST

 

 I

 

MPLANT

ANY

 

 

 

TYPE

 

 
(

 

N

 

�

 

1183)

 

SILICONE

 

-

 

GEL

 

–

 

FILLED

 

* 
(

 

N

 

�

 

876)

 

Self-reported connective-tissue 
disease

No. of cases 5054 32 21
Age-adjusted relative risk 1.0 0.7 0.6
95% Confidence interval 0.5–1.0 0.4–0.9

Self-reported signs or symptoms 
of connective-tissue
disease†

No. of cases 1277 17 11
Age-adjusted relative risk 1.0 1.5 1.2
95% Confidence interval 0.9–2.4 0.7–2.2

Documented signs or symptoms
of connective-tissue
disease‡

No. of cases 898 6 4
Age-adjusted relative risk 1.0 0.7 0.6
95% Confidence interval 0.3–1.6 0.2–1.6

Definite connective-tissue
disease

No. of cases 513 3 1
Age-adjusted relative risk 1.0 0.6 0.3
95% Confidence interval 0.2–2.0 0.0–1.9

Duration of implant
Mean (

 

�

 

SD) yr 9.9

 

�

 

6.4 10.0

 

�

 

6.2
Range 1 mo–40.5 yr 1 mo–37.5 yr
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en with silicone-gel–filled implants, the age-adjusted
relative risk was 0.6 (95 percent confidence interval, 0.4
to 0.9).

Signs or symptoms of connective-tissue disease were
reported on the screening questionnaire by 1294 wom-
en, including 17 with some type of breast implant and
11 with silicone-gel–filled implants. Of these 17 pa-
tients, 3 fulfilled the classification criteria for rheuma-
toid arthritis on review of the medical records. Two pa-
tients, one with symptoms of arthritis and Raynaud’s
phenomenon and another with Raynaud’s phenomenon
alone, could not be classified as representing definite
cases. Nine patients had other rheumatic or musculo-
skeletal conditions (five had osteoarthritis, one chon-
drocalcinosis, one trochanteric bursitis, one cervical
strain, and one familial Mediterranean fever). In three
patients, no evidence of rheumatic disease or symptoms
could be found. The age-adjusted relative risk of self-
reported signs or symptoms of connective-tissue dis-
ease was 1.5 (95 percent confidence interval, 0.9 to 2.4)
among the women with any type of breast implant as
compared with those without implants (Table 2). For
the women with silicone-gel–filled breast implants, the
age-adjusted relative risk was 1.2 (95 percent confi-
dence interval, 0.7 to 2.2).

We also studied 904 participants with any of 41
signs, symptoms, or laboratory findings seen in connec-
tive-tissue diseases that were validated by review of the
medical records (Table 2). Six of these women had
some type of breast implant, including four with sili-
cone-gel–filled breast implants. As compared with the
group without breast implants, their age-adjusted rela-
tive risk of having the signs or symptoms of connective-
tissue disease was 0.7 (95 percent confidence interval,
0.3 to 1.6) with any breast implant and 0.6 (95 percent
confidence interval, 0.2 to 1.6) with silicone-gel–filled
breast implants. The analyses for other implant types
had similar results (data not shown).

 

D

 

ISCUSSION

 

In this large cohort study, we did not find an in-
creased risk of any connective-tissue disease or of 41
signs or symptoms of connective-tissue disease among

women with any breast implant or with specific types
of breast implants. Connective-tissue diseases occur in-
frequently. For this and other reasons, our study cannot
be considered definitively negative. The upper bound of
the 95 percent confidence interval for the relative risk
of definite connective-tissue disease (2.0), for example,
does not exclude minor associations that would still be
of public health importance. Since information on ex-
posure was based on self-report, there may have been
some misclassification of breast-implant surgery. How-
ever, we found high rates of agreement between self-
reports and medical records in our validation study of
self-reported breast implants.

In all epidemiologic studies of rheumatic diseases,
diagnosis is a major problem. We identified and con-
firmed cases through a multistep procedure and blind-
ed medical-record review. Sixty-five percent of the 904
subjects who had any signs or symptoms of connective-
tissue disease as determined by chart review had seen
physicians who were active members of the American
College of Rheumatology. The observed incidence of
connective-tissue diseases was within ranges previous-
ly reported in population-based studies.

 

15-24

 

 The appli-
cation of strict criteria for any connective-tissue dis-
ease may exclude some true cases or milder cases and
hence underestimate the true incidence of disease.
With a rare disease, a slight underestimation of the in-
cidence rate is less important in a study of etiology
than is the misclassification of participants without
disease as having disease.

 

25

 

 In this situation, misclassi-
fication adds a small number of true cases to the very
large number of true non-cases and has a negligible in-
fluence on estimates of the exposure among the non-
cases. Less specific criteria might add non-cases. Since
the number of cases is relatively small, the non-cases
could make up an appreciable proportion of the total
cases. Thus, the distribution of exposure among cases
might be inaccurate. If the misclassification is ran-
dom, the risk estimate will be driven toward the null
value.

We found no association between breast implants
and previously reported signs and symptoms,

 

26-29

 

 such
as Raynaud’s phenomenon, photosensitivity, arthritis,
morning stiffness, xerostomia, dry eyes, sclerodactyly,
positive antinuclear-antibody tests, and positive rheu-
matoid-factor tests. We could not study subjective and
largely unverifiable symptoms, such as fatigue, de-
creased ability to sleep, frequent sore throats, cognitive
deficits, arthralgias, lymphadenopathy, or dizziness, or
diseases such as fibromyalgia.

The 5514 women who died during the 14-year study
period could not be studied because information about
breast-implant surgery was not available for them. It is
unlikely that this potential limitation biased the results,
unless women with breast implants and connective-
tissue disease died at a higher rate than women with
connective-tissue disease who did not have breast im-
plants.

Our results are based on data about registered nurs-
es, about 95 percent of whom were white. Whether

 

*Rates are per 100,000 person-years.

†Range of incidence rates reported in 10 other studies.
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Table 3. Incidence Rates of Connective-Tissue Diseases in the
Nurses’ Health Study (1976 to 1990).
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†

 

NO

 

. 
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CASES

INCIDENCE

 

 

 

RATE

 

*

 

Rheumatoid arthritis 392 33.2 24–50

Systemic lupus erythematosus 96 8.1 1.8–7.6

Scleroderma 14 1.2 0.4–1.9

Polymyositis or dermatomyositis 12 1.0 0.5–1.1

Sjögren’s syndrome 2 — —

Mixed connective-tissue disease 0 — —

Any connective-tissue disease 516 43.68 —
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these results can be generalized to include other wom-
en may be questioned. In 1989, a national survey of
40,000 households in the United States found that ap-
proximately 60 percent of breast implantations were
performed for cosmetic reasons and that 95 percent of
women with implants were white.

 

30

 

 The prevalence of
breast implants was higher in the South and West than
in other regions of the country and increased with
household income. Furthermore, the breast-implant rate
in our cohort, 1.4 percent, is within the range of 0.7 to
2.0 percent estimated for U.S. women. For these rea-
sons, the women in our study are likely to be represen-
tative of women in the United States who have breast
implants.

Our results are consistent with the findings of pub-
lished epidemiologic studies of breast implants and
rheumatic diseases

 

31-36

 

 and reports in abstract form.

 

37-40

 

In a population-based retrospective cohort study,

 

31

 

 749
women in Olmsted County, Minnesota, who received
breast implants between January 1964 and December
31, 1991, were followed for a mean of 7.8 years and
compared with 1498 control women of similar age with-
out implants. In 5 case subjects, as compared with 10
in the control group, one of the specified connective-tis-
sue diseases was diagnosed (relative risk, 1.06; 95 per-
cent confidence interval, 0.34 to 2.97).

In conclusion, we found no evidence of an associa-
tion between silicone breast implants and either con-
nective-tissue diseases defined according to a variety of
standardized criteria or signs or symptoms of connec-
tive-tissue disease.

 

We are indebted to the nurses in this study for their continuing
participation; to Barbara Egan, Karen Corsano, and Mary Scamman
for expert assistance; and to Dr. Peter H. Schur for reviewing this
manuscript.
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