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Scleroderma and augmentation mammoplasty —
a causal relationship?
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Abstract
Backprownd: The studies implicating a causal relationship between silicone and scleroderma, other
suloimmune diseases, and fibrormyalgia-like symptoms have been largely descriptive with absence
of appropriate controls and ne vonsideration of petentiai confrunders.

"I'his case conrro! study ol augmentation mammoplasty and scleroderma represents in attemp:
ta answer These deficiencies.

Aims: Vo compare the frequency snd temporal relationship of augmentation mammoplasty in
interviewed and deceased cases and interviewed controls, To determine the frequerncies of exposure
to nen-atigmentation mammoplasty silicone, and 1o determine the [requencies of mastectomy and
breast lumpectomy in intervicwed cases and controls.

Methods: Scleroderma cases and age-stratified general pracrice controls were interviewed using
a prepilotted telephone questionnaire. Selt-reperted date/s of augmentation mammoplasty were
ascertained, as were dates of onset of first and sceond scleroderma symptom/s and scleroderma
diagnosis, where relevant. Comparison of sociocconomically adjusted rates was expressed in terms
of rare ratios.

Resufts: Augmentation mammoplasty rates were comparable between interviewed cases and
controls. No augmentation mammeoplasty procedures were documented in deceased scleraderma
patients’ medical records. Rates of exposure ta non-mzmmoplasty silicone, mastectomy and breast
lumpectomy were comparable in interviewed cases and controls.

Conclrsions: This study [uiled 1o demonsirate an association belween silicone breast implanta-
tion and the subsequent development of scleroderma, to a relative risk level as low a8 4.5 with
90Y% power. {Ausl NZ J Med 1994; 24: 74-80.)

Key mords: Scleroderma, augmentation manssoplisty, silicone.

INTRODUCTION

Scleroderiny s an uncomman connective tssue disorder
whose multifactorial aetiology remains poorly defincd.
It has been genetically linked to the HLA DRw52
antigen' and environmentalty linked 1o sihcone® ®
silicon dioxide (silica),” ® vinyi chloride,” epoxyresing, '
aniline-contaminated rapesced oil,'' and  drugs,

including bleiomyecin, peotazocine, and local and
general inhalationa] anaesthetic agents,** *7

Silicone refers to a family of linear or eyelic,
branched, or crosslinked polymers contaiming a
repuating silicon-oxygen backbone.'® Dependiag on the
length of the backbone, the properties of the sidegroups
and their inteructions, silicone may exist in fluid, resin
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or clastomeric forms. The medical uses of sillcones
include breasr, penile, testicular, and muscle implanrs,
syringe Tubrication, vitreous replacement fluid, budy
contour moulding, incorporation in drugs including
antireflux/antacid medications, low friction coating on
capsules, silastic (silicone elastomer) joint replace-
ments, tendon grafts, lens implants, cardiac pace-
makers, ventriculoperitoneal and arteriovenous shunts,
rhinoplasty, and artificial heurt valves.

Prior 10 1962, when Cronin and Gerow introduced
silicone breast implants,' mammoplasty procedures
involved injection of paraflin, siliconz, or petrolenm
derivatives directly into breast tissue. Many of the first
anecdotal reports linking breasl augmentation proce-
dures and altered Immunity pertained to paraflin
injections. This state of altered immunily was a poorly
defined condition named ‘human adjuvant disease’.®
Subsequently paraffin injections were also assoclated
with the other disease outcomes — scleroderma, mixed
connective tissue disease and morphea.®

Puraffin has been largely supplanted by silicone
because of its chemical, oxidative and thermal
stabiiity.'® Associations have also been made belween
connective tissue diseases and silicong, cither whether
injected directly intu breast tissue*"*' or as a gel-filled
silicone breast implant.*** Recently rhe saline-filled
breast implant has also heen implicuted in the develop-
ment of connective tissue diseases and fibro-myalgia-
like symplosns, ™

"Fhis compararive study of scleroderma and augmen-
tation mammeoplasty employed case-confrol metho-
dology as part of a larger study investigating
scleroderma epidemielogy in Sydney. When the study
was initiated in 1989, the namre of rhe associution
between silicone/paraffin and connective tissue disease
was pootly defined. Little vonsideration was given ro
precise definition of exposurce snd vutcome variables
and data were nor rransiuted Into disease rares.
Allhough one of the least common of the connective
tissue diseases, scleroderma is the most frequently
reported with sugmentation mammaoplasty. Henee
scleroderma was chosen as the most apprepriate
outcome variahle and augmentation mammeoplasty rhe
exposure variable.

There were five study aims, the [irst of which was
to compare the self-reported rates of augmentation
mammaoplasty in interviewed female cases and conLrols.

" The second was ro determine the rates of augmenra-

tion mammoplasty in deceased temale scleroderma
patients. The third was ro determine and quantitate
the temporal rclatonship between augmentation
mammoplasty and scleroderma onsct in interviewed

" female cases in which augmentation nmammeplasty

preceded scleroderma onset. 'Tae fourth was ro doter-

. mine the frequencies of exposure in interviewed cases

and controls To non-augmentation mammoplasty
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silicone wirh respect to insulin dependent dizbetes
mellitus, silicone non-breast Implant prostlieses
(including joint replacements, pacemakers, valve
replacernents, intraocular lenses, and ventriculo-
peritoneal shunts), and antireflux/antacid use. The fifth
was 10 determine the frequencies of mastectomy und
hreast lumpectemy in interviewed cases and controls,
which might have indicated the need for silicone breast
prostheses in hath groups.

METHODS

Cases

In order to satisfy study enfry reguirements @
scleroderma casc had 1o satisfy each of five enmry
criterla:

MSclercldcrlILa or CREST syndrome was 1
premortem clinical diagnosis and made on or betore
31 December 1988,

[Z__aJEither the patient’s disease had to satisfy the
Amcrican College of Rheumarology’s Preliminary
Criteria for the Classificarion of Systemic Sclernsis
(Scleroderma)™; or

{2t} The patient had scieredactyly and al least two of
the following to suggest systemic disease: Raynaud's
phenomenon, cesophageal dysmonlity, calcinosis,
wiangiectasia(e), bilsteral basal pulmenary fibrosis or
an elevared antinuclear antibody titre.

[T|Thc patient must have resided in Sydney for at
least 6 consecutive months within the study time
frame.

If the patient migrared from Sydney the diagnosis
of scleroderma must have been made prior 1o
amigratlon.

[f the patient migrated to Sydney the major reason
for such migration to Sydney must not have been for
scleroderma menagement. Excluded were patients with
mixed connective tissue disease, morphea or orher loca-
lised forms of sclernderma, und those with sclero-
edema. Cases were obtained from the following six
sources — death certificarion data, all public and most
large private hospilals within Sydney, private rooms
of physicians, dermatologists and vascular surgeons,
membership of the Scleroderma Association of NSW,
and medical luboratories performing anrinuclear anti-
body tests.

Controls

A control was a tiving Sydney resident sex and age-
stratified ( + /- 5 years) with a living case, Each control
must have resided in Syduney for at least six consecu-
rive months during the study period and must have
sitended histher Sydney guneral practitioner sinee
January, 1990. Excluded were either those Sydney resi-
denes with scleroderma or CREST or those Sydney
residents with a psychiatric history. Ascertzinment
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of controls was through the anspices of 28 randomiy from the Royal Australasian College of Physicians, the

chosen Sydney genceral medical praclitioners. Rouyal Australasian College of Surgeons, the Royal
Australian College of General Practitioners and the
Instrument Australasian College of Dermatology.
The instrument used was a prepilotted telephone ques-
tionnaire specifically designed for this study. Statistical Analysis
Inerviewed cases and conurols were initially asked Frequencies of non-augnientation mammoplasty sili-
the following open-ended question in relation to their cone exposure berween interviewed cases and controls
past surgical snd medical history — “Whal illnesses or were expressed In terms of rate ratios, with appropr-
operations have you ever had and when?” — which ately determined Y5% confidence fimirs.
provided dara relating to breast-implant and non-breast Sociveconomic status adjustment of augmentation
implant silicone-related exposure. These included mammoplasty rates in interviewed cases was performed
cardiac pacemaker inserrions and valve replacements, using the technique of indirect stundardisation,®
joint replacements, cataract lens extractions with or
without intraocular lens replacement, diabetes mellitus Resulis
and pernicious anaeiniy, mastectomy and  breast A total of 315 cases and 371 controls were interviewed,
lumpectomy. Interviewed female cases were later asked of whom 251 and 289 respectively were female, Of the
the direcred quesrion — ‘Have you ever had an opera- latter 540 patients, the aumber who had augmenta-
tion 1o make vour breasts bigger — called augmentation tion mammoplasty, their socioeconomic status, number
mammeplasry? Yes/Noforher. If Yes when?'. of procedures, prosihetic Lypefs where known, and the
Augmentation manunoplasty status in deceased temporal relatinnship with seleraderma onset, where
female scleroderma cases was ascertained by perusal rclevant, are documented in Table 1.
of such patients’ medical records. The unadjusted rates tor augmentation mamimo-
Use of antireflux/antacid medicarions, which may plasty in interviewed cases and contrals were 4/251
conlain silicone (dimethicone), was estimated in answer (1.59%) and 5/289 {1.73%) respectively. Socioeconomic
to the tollowing: “What tablets, pills or potions are you status was a scleroderma disease determinant in
on at the moment? Sydney (unpublished duta) and sucioecenomic status
Hihical committee approval for the study was was recognised as a potential confounder for the
abtained from all public hospitais within Sydney and mammeplasty — scleroderma relationship, Therefore
the large private hospitals. Consent was also obtained the crude rate for augmentation mammoplasty in
TAELE 1
Seif-Heported Hale: ol Augrmenlal on Mammaoplasty in Intervicwed GCoses and Gentrobs
Cocae Dale al unsel Date at orset Date at Diseas Surgical procedure,
da’r“?""‘ (B, 0)e] Sk ol lrst of socond -scasc pu'bbec?bg prosthetic typa, and
prirals SYMPpams Syrptoms, diagrosis subtype date of surgery
Unges
1 19562 5 1951 1981 a4 Lm-ed A (Sal) 1983
A (Sal) 1987
? 1924 G reg 1982 1987 Lormrled AW {NM)
3 1942 2 1963 1975 1984 Lmited A (S0 19821
Rl 1985
Rl 19911
4 1944 3] TORG Ll 1987 Limited AW 1BTT
Hl 1984%
A 1988
Contols
; 1947 b _ : AM 1975
2 1924 & - . - AM 1980
3 1048 & - — Ald 1876
a 1940 2 - - — — AM
S] 1926 3 — - — — AM 1973
Bl andg B O1280
R 1833

oo boirlk; SES Aoz ASCOL Austrahan Classification of Geocupalons, AN augmentation marmmop asty;
fil: rer‘ro“ﬂ ot impact T reaowsment o relans R&R. remewval of implass asd seinscdondfraplaceniens Subosal s ekl S8 conn implant
H e lorimien Bocisg o1 rf A amar proshes s was requastad
areceaad by breas: cacincras. Trealment mcll dled bwlalera\ Tasesomy procedures
'\mr.:u nte wizke removedd nesasze replans kr Ll re |..x_ n Fl
&imolants wore Soth remeved due 1o hara
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intetviewcd cases was adjusted for socioeconomic-status,

using, socioeconomic status-specific rates for augren-

tation marmmoplasty in interviewed contrals as standard

mares. The socioeconomic status-adjusted Taie of
| augmentation mammoplasty in interviewd scleroderma
patients was 1.54% (95% €I 0.03-3.04%), similar ro that
{L.73%) in intcrviewed controls (rate ratio=0.89;
850 C10,23-3.41). Using direct standardisation proce-
dures 1o adjust for socioeconemic status, the adjusted
rate of augmentation marmmoplasty in (he Australian
popularion was 1.68% (95% CI L.65-1.71).

A past surgical history of augmentation mammo-
plasty was recorded in 0o medical records of 213
deceased female scleroderma patients.

Of the four interviewed scleroderma patients with self-
reporred augmentarion mammoplasty, Cases | and 3
had augmentation mammoplasty procedures which
postdated the onses of buth first and second disease
symproms. Case | had the onst of first and second
disease symptoms, Raynaud’s phenomenoh and poly-
arthralgia respectively, aged 29 and 30 years. The first
angmentation mammoplasty procedure occurred when
the patient was aged 31 years. Scleroderma was diag-
- posed four years later. The first and second disease
- symptoms for Case 3 were Raynaud's phenomenon aged
21 vears, 4nd the co-nccurrence of increased skin sensi-
tivity, mcligestion and fingertip ulceration aged 33 years.
Breast augmenlation surgery was first performed seven
years later. Scleroderma was eventually diagnosed two
years ufier breast augmentarion. Therefore in Cases 1
and 3 the occurrence of scleroderma-related symptoms
predaring augmentation mammoplasty surgery
mitigated against the causal role of augmentarion
mammoplasty.

Y. Only Case 4 and possibly Case 2 sarisfied the
£ Dradford-THI™ criterion of remporality wilh respect 10
Jisease causation wirh a preclinical phase between breast
qugmentation and first discase symproms in Case 4 of
nine years.

OF Lhe five interviewed cantroly who had had breast
qugmentation procedures, none answered the question
‘relating tu Raynaud’s phenomenon (‘Have you ever had
‘ar feast one finger or toe go a waxy white colour if ir
‘ gets cold or you get upset?) in the affirmative, although
fone pativat (Control 5) complained of cold blue toes
Tt not fingers with the cold. This symptom predated
: augmentation mammoplasty surgery. The rates of nowr
! ugmentation mammoplasty silicone exposure Were
! indirectly ansessed in interviewed male and [emale cascs
! and controls, These ncluded rares of insulin-dependent
igbetes metlitus, and silicone elastomet and other sili-
cone nom-breast implant prostheses including joint
replacements, pacemakers, valve replacements, and
! yentriculoperitoneal shunts, and use of antacids. Rarcs
i of masiectomy and breast lumpectomy were also
| included as these potentially reflected rates of un-
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[ABLE 7
Exposure  Slaius 0 Potentially  Sticone-Containing Non-
Angrentaiion Mamroplasty Medical Products in Inlervicwed
Cases and Conlols

Petental siicone exposure from

other than aurgmenlation Casges Conlrols

F 2
marmmaplasty prosineses =315 {%)  n=37106
Gardiac valve replacements 208 3 {88
Pacermaker 2t (08) 0O
Silastic jnint replacenant {19 308
Insulin-dependent diabeles

metilus 1) 308
Perricious anaemia {03 0 o
Silicane Wiking

haemadialysis AY shunt 1§ (0.3) SRS

hydrocephigus VP snunt 0 o0 103
Calaract exlractions + /-

Intrapcular Bns 149 (4.4) 7018
Other slicona progtheses o {00 o 0o
Cogupational handing of breast
prosthares 2 08 t{03)
Antacid use

pephic uleer 1% (5.1) 17 &6)

hialus nernia 124438} 5 40

gurrent amacid use 10 {32 5 {1.8)
Mastectomy 1 (1.3) 7 (1.9

Broast Umpegiomy 3 @ 25 (6.0

syalve replacrment pestdated ereet of second denass syrmaors 1 both
ins1ances.

TPacemaker irscrion posidaled solaraderma hagnasle in Dot GIREF
+Silgslicynt rap@cermenil postsated di agnosis in at kst one Gase.
BAV shum podldated disease U 0SS,

GOf tnesc, sleven posaated disense wagrosis

V2 Trege twelve coves iefer 10 howe whase Symploms or riagnog's of huis
nerriu aredated the onwet of soleraden i sectnd disgaes Ly IIOMS.

disclosed breast augmentation for other than cosmetic
reasons, Results are docamented in Table 2.

DISCUSSION

The critical issue in the silicone qugmentation
mamrmoplasty — scleroderma controversy is whether
this associarion occurs at a rate exceeded by chance.

Previously this could only be estimated from US4
dara, where comparison of hoth observed and expected
rares of scleroderma i patients with augmentation
mammuplasty was possible.

The expected rate, which assumes n¢ significant rela-
tionship between augmentation mammoplasty and
scleroderma, ranges between 1/5,000% and 1/50,000,*
these boundaries representing the cumularive lifetime
fernale-specific incidence rate (prevalence rarc) and the
annua! fermnale-specific incidence rate respectively.
Dlawever, greater precision can be applied to this
cxpected rale estimation, assuming the abovemen-
tioned snoual female-specific scleroderma mcidence
Tule, 4 mean age at sugmentation mammoplasty
approximating 0 years, and a mean expected lilespan
approaimaring 80 years. This estimare, 40/50,000,
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(0.8/10,000) more closely approximates the female-
specific prevalence rate than the female-specific inci-
dence rate. Using USA daa which estimaie that
between one and (wo million US women have had
augmentation mammoplasty,® and the ‘cumulative’
incidence rate of 0.8/10,000 females, the number of
scleroderma cases arising purely by chance in the popu-
lation of between 1-2 million breast-augmented women
approximartes 80-160.

However, the observed number of scleroderma cases
with augmentation mammoplasty published w date,
approximaring 40 (3-6, 26-28, 30), provides an
observed prevalence rate of 0.2-0,4/10,000. Therefore
comparison of the observed and expected rates of
augmentation mammeoplasty-positive scleroderma
patientts using US data do not support the hypothesis
that scleroderma and augmentarion mammoarplasty co-
accur ar a rate exceeded by chance. However, this esti-
mate has inherent flaws. No explanaton has heen
given as fo the derivation of the 1S rate denominator
estimate of one to two million women. Similarly rhe
rate numeraler estimnates rely on published instances
of breast-angmented women with scleroderma and
these estimates alse may underrepresent the true
nuniber to an unknewn extent.

Results fromi the current study suggest that the
prevalence rates of breast augmentation in scleroderma
females are similar to those 1n age-matched and
sacioveconomically-stratified Sydney conrrols. That is,
they fail to support the concept of a causal association
berween breasr augmenrarion and sclernderma. Assum-
ing a required significance estimate of <0.05, a
conservatve (wo-lailed distribution, 3 control popu-
lation rate of augmentation mammoplasty approaching
2%, and a sample size approximating 250, the study
had %0% power 1o detect relative risks as low as 4.5
(B0% power to detect relative risks approximating 3.5).
THfferent methods were utilised to ohtain angmenta-
tion mammeplasty dats between living and deceased
cases. However, ussuming these differing methodolo-
gles were highly concordant, a metaanalysis of beth
living angd deceased cases Jowered the relative risks still
turther, approximating three {90% power) and 2.5
(80% power). As data collection was largely completed
by 1991, the responses trom cases and controls were
rheught to have largely avoided possible reporting or
other hias consequent to media involvement.

Othier important results from the current study
suggested no significantly differential rates of exposure
10 non-augmentation mammoplasty-related medical
uses of silicone nor possible requircments for breasr
augmentation following breasr lumpecromy or mastec-
romy procedurcs. Type Two crrors, however, cannot
be discounted.

78 Aust NZ ] Med 1494; 24

Breast augmentation was a sensitive issue to both
interviewed cases and contreols, Two of four cases and
two of five controls failed to disclose augmentation
mammoplasty surgery in the inidal open-ended gues-
tion pertaining 1o past surgical and medical history but
disclosed it in the subsequent direct questioning
regarding breast augmentation.

Prohlems inherent in this study include its lack of
power o detect relative risks lower than 2.5-3,
problems relating to auginentation mammonplasty data
being, selfreported and unverified in terms of false-
positive and false-negative reporting, and the extent
ro which the augmentarion mammoplasty rates in the
Sydney general practice controls are representative of
those in the Sydney community.

The rates of breast augmentation in the female
controls, approximated 1.7%, possibly higher than
expecred. Augmenration mammoplasty procedures are
largely performed in the private health care sector and
are theorerically biased towards those in higher
soctoeconomic strata. Of inlerest, therefore, was the
observation that the socioeconomic distribution
amongst augmentation mammoplasty-pesitive controls
was comparable in both the highest (ASCO Groups
1,2 and 3) and middle socioeconomic strata {ASCO
groups 4,5 and 6} — 1.7% znd 2.3% respectively. I
covert selection bias operated such that the general
practice controls overestimared the rrue extent of breast
augmentation in the Sydney community, then the lack
of difference between interviewed cases and contrels
might be contributed to by such bias.

This study has tailed to demonstrate a significant
relarionship berween augmentation mammoplasty and
scleroderma. However, the indirect evidence in favour
of such a cauvsal association between {silicone) augmen-
tation mammoplasty and scleroderme inclades the
frequency with which it is associated with scleroderma
and its associared nucleolar and anticentromere ANA
slaining pallerns in contrast to other more common
connective tissue disenses,® the recent asscciation
hetween with a previously umidentified precipitin ine
on immune blotting®” and the observation that in some
instances there is improvement in disease following
prosthesis explanaton. Although the first and second
abservations cannot be denied, the third observation
pertaining to some discase reversibility following
removzl of the exposure agent is considered weaker
because in some instances no acconnt is taken of either
the natural history of the discasc progressing from its
oedematous to indurative phase, or the influence of
medications such as steroids, or D-penicillamine.

If an apparent causal association were found between
scleroderma and {silicone) augmentation mammoplasty
the importance of two impertant cenfounders, general
or local anaesthesia, and micrecrystalline (‘fumed”
silica, incorporated within the silicone clasromer as a
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winforcing filler, has to be considered. lsolated descrip-
tive studies exist linking local anaesthesia,” and the
gencral anaesthetic agents, tichloroethylenc and trich-
loraethane, ro scleroderma'™ ' Although the latter are
not widely used in Australia they bear structural
" similarity to halothane which has enjoyed more wide-
spread usage. Crystalline silica may nduce silicosis,
whose pathology is similar in some respects o that of
scleroderma, Microcrystalline (‘Tumed') silica, a compo-
gent of thz silicone elasomer, has been recently
gssociated o apimal studies with a ‘highly reactive
cellular response,” and silica has slso been incriminated
¢ a scleroderma inducer.”®
The relationship between augmentation mammo-
plasty, silicone and sclerodermu remains contentious.
However, this study provides usefinl guidelines. It has
demonstrated no association between augmentation
mammoplasty and scleroderma 1o levels of relative risk
higher than 4.5 with reasonable certainty, and no associ-
ation between augmentation mammeoplasty and sclero-
derma to levels as low as 2.5 with lower levels of
gertainty. The study provides the first Australian preva-
lence rate estimates for augmenrtarion mununeplasty and
the distribution by socioeconomic status. Finally, the
study has not demonstrated significantly differential
rates of exposure [0 nen-augmentation-related medical
pses of silicone. u

Ltate of submission; 13 Trecember 1993,

‘Acknowledgements

Thanks ure estended to all the participants with sclerodermy; the
‘epnrrol’ members of the Sydney communiry; research assistants
Jennifer Small-McMahon, Helen O0'Conner, Katen Davis and Phyllis
Chambers and to our medical and paramedical collemgues withour
whom this study weuld have been impossihle.

References

1, Livingston JZ, Scart TL, Wigley FM, er af. Systemic sclerosiy
fscleroderma): clinical, genetic and serological subsets. | Rhew
matol 1987; 14 512-7.

. Kumagai ¥, Abe C, Shiokawa Y. Scleroderma after cosmutic sur-
gery. Four cases of adjuvant disesse. Arth Rheum 1976; 22: 5327
Bridges AJ, Conley C, Wang (5, Burns DE, Vasey FR. A clinical
and immunalogical evaluation uf women wirh silicone breast
implants and symproms of theumatic disease, Arth Rheurn 1992;
181: 865

4. Varey TD, Havice D), Bocancgro T, Seleznick M], Bridgeford

P, Germain BF. Clinjcal marnifestations of fifty consecutive watnen
with breast implanes and connective lissue disease. Arth Rheum
1992; 2272 3212,

5. Wigley FM, Miller R, ITochberg MO, Steen V. Auginentation
mammoplasty in paiems with systemic sclerosis: data from the
Baltumory Scleroderma  Research Center and  Dinsburgh
Scleroderma Dara Bank. Arth Rhwann 1992, 69: 546,

. Gtierrez FJ, Fapinoza LR. Progressive systemic sclerosis compli-
cared b severe hypertension; reversal after silicone implant
removal. A ] Med 19%0; §9: 390-2

. Bramwell B, Difluse scleroderma: its frequency; its ocowrrence
i stone-mnasons; its trestment by fibrolysin — elevaions of emper-
arure due to fibuolysin injections, BEdin Med ] 1914; 12: 3874014

 SCLERODERMA AND AUGMENTATION MAMMOTTANTY

[X]

-

a

-

-

causation? T Roy Soc Med [96%; 58: 295300,

34. Mi.ch?t CJ’, .’\c!cK::nnu {H, Elveback T.R, Kaslow RA, Kurland
LT. Epidemiology of systemic lupus erythematosus and ather
conneetiv Tigsue diseases in Rochester, Minnesata, 1930 through

1979, Mayo Clin Proc 1985, 60: 105-13.

35. Medsger TA, Masi AT. Fpidemiology of systemnic sclerosis

(scleroderma). Ann Intern Med 1971; 74: 7141-21.

3. Bradfiwd-Hill A, The environment and discase:association or

x

21,

2%

24

25,

26,

]
-1

28,

9.

34

31

. Ernsnus 10, Sceroderma in gold-mincrs on the Wirsuwersrand

with particular reference to pulonary manifestations. SA J Lab
Chin Med 1957; 3: 20831,

. Ward AE. A preliminary report of o vascnlar abnormality occur-

ring in men eogaged in the monufacrure of polyvinyl chloride.
Br J Derm 1975 %3: 22-3,

. Yuamukage A, Inhikawa I, Saito Y, e of. Occupational sclerulermna-

like digorder occurting in men engaged in the polymerisation of
epoxy resing, Dermarologica 14980; 161: 33-10.

. ‘I'sbucnca |M. Teoxw-dlergic syndrome caused by ingestion of

rapeseed ol denatured with aniline, Lancet 1981 il: 567-8.

. Rose T, Nathjuage T, Schlote W. Familial occurcence of derma-

tomyasitic and progressive scleroderma after mjection of a local
anaesthetic for dental treatment. Eur T Pediatr 198% 143 2258,

. Reinl W. Skleroderzie durch trichlorathylen — Elpwitkung? Zbl

Arbeismed 1957 70 T8-00.

. Sparrow GF. A connective tissuc disorder similar w vinyl chlo-

ride disezse in a patient exposed 1o perchloroethylene. Clin Exp
Dermatral 1977; 20 1722,

. Flindi-Hansen H, Tseper H. Scleroderma after occuparional

exposurc to tichloroeliylene and frichloroethane, deta Derm
Venereol (Stockh) 1987, 67: 20634

. Fiach WE, Rodnan GI, Buckingham RE, Pance RK, Winkelsrein

A. Bleinmycin-induced scleroderma. | Rhewnatol 1980, 7: 651-9.

. Palestine RE, Millns JL, Spigel GT, Schroeter AL. Skin manifcsia-

tions of pentarqeine sbuse. Am Acad Dermarol 1980; 2: 47-55,

. Hurchinan B, Torkelse A. Silicones, Encyclopedia of polymies

stience and techinology, Iroschwitz J1 (Ed.). Wiley and Sens, Vol
15. 1985 204-308.

. Cronin TL, Gerow FJ. Augmentation mammoplasty: a now

‘narural fzel’ prosthesis. Tu: Proceedings of the 11th Congress of
Plastic Surgery, Washingron T3, Tixcerpta Medica Int. Congr.
Ser, Mumber 56, Amsterdam:Excerpra Medica Foundauen 1963
414

Miyoshi K, Miyamura 'I' , Kobayashi ¥, e of. Hypergam-
maplobulinemia induced by prolonged adjuvanticity in man
Disorders developed after augrentation mammoplasty. lishimpo
1964; 2122: 9-14,

Kumagai Y, Shiokawn Y, Medgser TA, Rodnan G. Clinieal spec:
tmn ol connective tissue disease aiter cosmetic surgery. Arlh
Rhewnn 1984, 27 1-12.

Abe T. On human adjuvant discase, Keio Tgaku 1972; 46: 177-83

. Tohgi, Human adjuvant divease. Nishi Nippon Hifka 1979; 41:

579-85.

fan Minen 54, Gawenby PA, Basten A Posiwmmoptasty
connective tissue disease. Arthh Rheumn 1982; 25 6937
Spiera H. Scleroderms after silicone asugmentation mammoplasty.
TAMA 1988; 26l 236-3.

Brozena 3], Fenske KA, Cruse CW, Espinoza CG, Veey FE,
Germuin BF, & of. Taman adjuvant discase following s
tation mammaoplasty, Arch Dermatol 1988; 124: 13836,

. Varga J, Schumacher R, Jimenez SA. Systemic sclersis after

angmenation mammopkasty with silicone implants. Ann Intern
Med 1989 111: 37783,

Sann BE, Guren FTY, Silver BM, Maize JC. Scierederma following
anginenation mammeplasty. Arch Dermarel 19905 126: 1198-202
Tove [.A, Weiner SR, Wasey FB, Croffurd LT, Oddis CV, Starr
MR, ¢ al. Clinical and immunulugical fentures of women who
develap myosiis after silicone implants (MAST), Arth Rheum
1992: 68: 346

Cuellar M., Citera O, Scopelitis E, Sandifer M, Cabreta M,
Gutierrer, T.H, of af. 1ligh prevalence of serum antinucleat and-
biwdies in women with silicone breast imphants. Ach Rheum
1993(Suppl.). C191; 5219,

Masi AT, Rodoun GF, Medszer TA, Alonan RD, 1¥Angelo WA,
Frivs ), er 2. Prelininary criteria for the classificarion of systemic
sclerosis (sleroderma). Asth Rheum 198} 23 581-490.

. Qsheen J. Manual of medical stanstics. Lordon School of Hygiene

and Tropical Medicine. ¥486-7.
Aust NZ T Med 1994; 24 79

36. Kessler DA. The basis of the FLDIA'Y decision on breast implans,
N Cngl T Med 1992 326; 17135,

37, I’rcs_s R._I, Pegtles CL, Ochs RIL, Tan TM. Antinaclear autounti
hadies in women with silicone breast implants, Lancet 992;
340 1304-7.

38. Picha GJ, Goldstein JA. Analysis of the soft-tissuc response
components used in the mannfacture of breaw implants: rat
animal model. Plast Reconst Surg 1991, 87: 490-500



