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"ABSTRACT

An undersitanding of the normal and essential integration

-0f the element, silicon iM biosystems, as well as knowledge of

its fﬁndamentah chemistry, are crucial to understanding its
role invhealthjand di?eése‘ Modern organosiliéon<cﬁémistry,
based in partfbn the artificial silicon:<carbon bond, coincided
with the emergence of biomateria1s and bi§engineering fields
fifty years'ag@, and wa$ thought tovbe a.fortunate coincidence
due to convenéionai wisdom that high molecular weight polymeric
siloxanes werézchemically and biologically inert. These concepts
have been chaLlenged by-reporté of silicone migration and degra-
dation following insertion of gel-filled breast implants, claims
of a novel s;stemiC'illness éppearing in many breast implant
recipients, agd investigations implicating varied and permeating
immunotoxic méchanismS'of disease causation by breagt devices.
The present séudy developsiadditional potential pathogenetic
ideas  based én al terations of cell 5iochemistry by silicon-
containing coﬁpounds, and offers correlation of the patients’
diverse clini%al features with plausable disruption of basic
biological précesses, This in turn raises new questions con-
cerning everyaay environmental exposure, has broad iﬁplications
for multiple ;ther diseases, can provide alternative diréctions

for future investigative research, and may contribute to the

ongoing redefinition of immune dysfunction and inflammation.
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Silicon (5@ is the second most abundant element in the
earth's upper drust, second only to oxygen (O); to which it is

uswally bound ﬂn nature rather than existing free in its
1
-elemental form. Under ordinary circumstances silicon, like

carbon, is cap%ble of fofming four bonds, and both are known for2
| . . .

their ability ﬁo polymerize and form network covalent structurég.

However, unliké carbon, silicon does not usually fofm stable

bonds to itselfl:2 Silica (silicon-'dioxide, or $i0,) consists of

two double bonéed oxygens to silicon, and is found 'in amorphous

and crystalline forms. The amorphous forms include natural and

- 10
synthetic glasses and fumed fillers in many consumer products.

Crystalline si}ica in the form of quartz is the most abundant
mineral in thefearth's'grust, and is essentially a dehydrated

hard igneous rock formed by high temperature and pressure
!
1 ;
processes. Other forms of crystalline silica include cristobalite
10
and tridymite.| Silicates are minerals composed of silicon, oxygen

)
i
1

and other ions' (K, Na, Ca, Mg, Fe, Al, P, etc.), and are also
| 1,10

part of most rocks on the earth’s surface. Some nonfibrous
|

{(crystalline) ﬁorms of silicates include feldspar, talc, mica,

vermiculite, and bentonite, while fibrous forms include all the
i 1,10
asbestos compounds.

The upper crust layer above the mantle of the earth consists

of igneous rocks, sedimentary rocks, hydrosphere {oceans, ice,
, ! , '

rivers, lakes, water vapor), and atmosphere (air). Igneous Tocks

[l
i

are rocks which have been formed by a melting process caused by

high temperature and pressure. Silicon content in igneous rocks



1 ,
is very high. ' The most silicon rich rocks are designated as

acidic (e.g., granite, quartz), while those poorer in silicon,

which also contain much magnesium and calcium oxide, are
i
!

-designated as basic (e.g., diorite, gabbro). Sedementary

rocks consist'pf three main typeSf limestone, shale, and sand- .

1 ; . ‘
stone. These contain the common minerals like feldspar and

[

quartz, and al&o contain dolomite, calcite, and hemotite. ‘The
silicon conten@ of sedimentary rocks is also high.

The hydro;phere acts as a link and balance between the
igneous rocks ?ndvthe sedimenfary rocks by the natural process
of chemical we%thering. In this process, silicon in various
forms is 1each%d out and transported via rivers and streams

from the igneous rocks of the continents to the oceans, where

water, carbon?dioxide, and hydrochloric acid are added along .

1 . «
the way. As the sediments grow in thickness, they sink deeper

and deeper into the sea bottom where temperatures increase,
mixing with magma occurs, and eventually rise up to the surface
forming new mountains and continents. The entire weathering

|
process releaﬁes free solid silica which, in the presence of

1
water, produces monosilicic acid:

| $i0, + 2H,0 —>» Si(OH)4

This 1is true ﬁor any of the forms of silica, amorphous ot
e
crystalline. The rate of reaction depends only on the temperature,

pressure, and:the nature of the solid silica phase. The -0H
group attached to silicon is called a silanol. Silicon in

i

f



? 1
natural waters exists mainly as monosilicic acid. Despite varying

concentrations 'in drinking waters in different municipalities
- N A » - - »
~and countrles,ghuman serum concentrations of silicon remain the

: : 1,10
same in the presence of normal renal function.

- The emergénce of silicon metabolizing biological systems
500-600 million years ago, éspecially in diatoms (unicellular

algae), resultéd in a drastic alteration of the concentration of

1
dissolved siliéa in the oceans, which eventually reached a balance.

For these organisms silicon was and still is essential for

virtually any énd all cellular functions, including DNA synthesis,
. 1
energy production, and cell wall structure. During

the subsequenticomplex and long evolutionary process a choice
|

was made between phosphorus and silicon, and the original primative

formation of organic silicate esters gave way to present day

. 1
.sulfate and phosphorate esters. The net result was that the

older pathways;have long since been abandoned by the higher
organisms. ‘Thus, part of the intracellular capability to
recycle silicon in this globally crucial and integratéd biochemical

manner appears to have been lost.

[

This is not inconsistent with current knowledge that silicon

'

is essential to normal growth and development. It should be
noted, however;, that the organic derivatives of silicates that

have functionall significance in man contain silicon bonds linked
‘ . 1 ' o
to oxygen, not; carbon. There is a biological need .for silicon

beginning witH embryologic development of connective tissues

1, 45
and subsequenﬂly encompassing maintenance of the same. It has

{

'
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been known for ‘over two decades that silicon, calcium, phosphorus,

and magnesium %ccumulate in the mitochondria of osteoblasts before

. - o R 1,45, . ..
any evidence of extracellular ossification occurs. > "Silicon

deficiency in animals causes reduced mineralization of bone,
reduced collagen content of bone, reduced skeletal growth, bomne

deformities, tﬁinner articular cartilage, smaller and less well.
: |

formed joints, jand adverse effects on skin, hair, nails, and

mucous membranes, Under normal conditions silicon is found in
i

highest concenﬁration in the aorta, trachea, tendons, ligaments,
| | 1,10
bone, cartilage, skin, dental enamel, cornea, and sclera. For

these areas ané all other connective tissue sites throughout the

I

. | o
body, the proteins in the solid phase extracellular matrix con-
taining covale?tly bound carbohydrates are classified into three
categories: glycoproteins, collagens,.and‘proteoglycans. For

proteoglycans,ithe major carbohydrate component is a glycosamino-
| , .

glycan, which is an unbranched long chain that is highly sulfated
i ‘ 11

and has a motif of a disaccharide repeat.  Examples are keratan

|

sulfate, chondioitin sulfate, hyaluronan, dermatan sulfate,

i

heparin, and hfparan‘sulfate. Silicon provides links within
and’between‘poﬁysaccharide chains of glycosaminoglycans, and
helps 1link the}glycosaminoglycans to their respective proteins?4s
Tyﬁ%&%gjcollaggnsanaalso known to contain bound glycosamino-
glycan chains.g Glycoproteins are formed when sugars such as

mannose, fucose, galactose, sialic acid, and N-acetylglucosamine
. : j 23
|

are linked to proteins in oligosaccharide units. All of these

matrix componﬂnts are adhesives, acting as glues by binding to

|
|
|
|
}
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each other. Thus, in an extracellular locale, silicon contributes

to the architecture, form, strength, and resilience of connective
tissues. !

The solidfphase extracellular matrix is also involved in
i

"storing, bindiﬁg; protecting, and‘releasing many regulatory

agents. All h&rmones, growth factors, gases, waste disposal,
and nutrients éust penetrate or pass through the matrix in moving
from one tissu% or‘compartment to another. Matrix components
can select, inﬁibit, facilitate, and remove molecules withvwhich
they come in c%ntact.v For intercellular exchanges of information

(e.g., neural ﬁransmission), the role of the matrix must be
[

!

considered.
' i

The class%c extracellular matrix macromolecules are chemi-~

cally similar to macromolecules found on cell surfaces, and as
[ ' : 11 :
. !
such are integral membrane components as well. The cell membrane

bilayer of pho%pholipids acts as a solvent for integral membrane

proteins which can diffuse laterally in this milieu. The

attached sugar residues on these proteins are always located on

i . 23
the extracellular side of the plasma membrane. These carbohy-

;

drates are~infbrmation rich molecules, and their diversity and

|
complexity co%fers a variety of important functional character-
isﬁics. Examéles in the proteoglycan category include syndecan,
aggrecan, decérin, versican, biglycan, and glypican, with known
functions as éeceptors, adhesion molecules, signal transdﬁcers,
inhibitors, r%gulators, and epithelial cell iayer stabilizers;%1
i

Other ceil surface proteins are intermittently linked to
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glycosaminOglyéans and are termed part-time proteoglycans.
Examples inclu%e thrombomodulin (an endothelial cell membrane
proteoglycan tﬁat interacts with protein C and thrombin to
influence coag@lation), betaglycan (receptor for transforming
growth factor é),~and CD44 [hyaiuronan receptor, lymphocyte
homing receptqf).ll Thg CD44 receptor mediates specific adhesion
of‘lymphocytesfto high endothelial venules ;ntlymph nodes. It
has a wide diséribution, and is expressed in brain, medullary
thymocytes, B éells, monocytes, mature T cells, fibroblésts,
granulocytes, %rythrocytes, kératinocytes,'and carcinoma cell
! ‘ o ;

lines. Somne of the solid phase and cell surface proteoglycans
are also knowngto be soluble in the bodf (i.e., exist in blood
or tissue flui?s), such as aggrecan, decorin, glypican, hyalur-
onan, betaglyc?n, and syndecan. Hyaluronan 1is involved in varied
biologic proceéses ranging from embryonic development td wound

. | :
healing. On tﬁe cell surface betaglycan enhances signal respon-
siveness -to TéF-B, but in the soluble matrix phase it is an
antagonist, é

By inference, silicon can be expected to be present in all
{

of the proteoglycan macromolecules discussed so far. Even the-
|

basement membrane (cell lamina) is likely to incorporate silicon
in its structure. This matrix, which is noncovalently linked to

the plasma membrane of most animal cells, is present over most

|
of the surface of muscle cells (smooth, cardiac, and skeletal),

fat cells, Schwann cells, and the basal surface of most epithelial
11 o

cells., The basement membrane contains at least one proteoglycan,
|

l
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perlecan, whicﬂ contains the glycosaminoglycan heparan sulfate,
The cell lamiﬁé is intimately involved with active exchange in
and out éf the:cell, filters and protects the surface of the
cell, and pfovides temporary binding and/or storage of a variety
of regulatorsvénd growth factors. Signals frdm'the synaptic
cell 1émina df?muscle cause acetylcholine receptor genés to
transcribe agr;n {which contains three laminin modules). Secretion
of agrin resulis in interaction with proteoglycans, inducing
aggregation of!the acetylcholine receptors at the neuromuscular
junction, Periecan also interacts with platelet derived growth
factor and dampens its stimulation of smooth muscle replication.
In the fluid pbase heparan sulfate canvinhibit fibroblést growth
factor bindingéto fibroblast receptors.

Gchosamihoglycaps are also present in secrefory granules

inside mast cells, the latter of which are found in or around

‘alveoli, bowel mucosa, dermis, nasal and conjunctival mucosa,

11 :
synovium, blood vessels, and bronchioles. Preformed -mediators

{
i

such as tryptase are stored inside secretory granules bound to

heparin, in close proximity to chondroitin sulfate E. Mast cells
secrete serglycin, a proteoglycan also made by all other types

i

of hematopoetic cells (including natural killer cells), which

stores and protects a variety of agonists with which it is co-

i

packaged. Fof the mast cell this includes histamine, and when
taken in itS»éntirety serglycin clearly in involved in regulating

the release aﬁd rates of?degradation of all sorts of bioactive
: ! .

reagents responsible for inflammation, immune responses, and



coagulation. I@»this re
|

suppression of mnatural k
in patients with silicon

reversal. of thﬁs dysfunc
Glycoprot;ins are e
|
importanée, ané mediate
’ l
Glycoprotein r%ceptors i

intimately involved in al

(a glycoproteiﬁ found in
|
fibrin formation and 1lys

to adhesion moiecules of
D
type IV collag%n by enta
|

constituent of basement
the laminin aléha chain-
majority of ce%l surface
transmembrane glycoprote
that not only %olubli;e
the key functién for the

enzymes and cell membran

gard it is interesting to note that
iller cell activity has been repérted

e gel breast implant toxicity, with

25
tion following explantation.

qually pervasive in their functional

, 11
@any biological recognition processes.
n the cell membrane of platelets are

dhesion and activation. Thrdmbospondin
plateiefs and other cells) influences
is by inhibiting plasmin, Laminin bound
ehdothelial cells is in turn bound to
ctin (a glycoprotein that is a major
membranes). Proteolytic fragments of
are chemotactic for mast cells. The

receptors mediating endocytosis are
23

ins,

Apolipoproteins are glycoproteins
lipoprotein constituents but also hold
ir metabolic fate by interacting with

e receptors. Endothelial cell surface

|
receptors for oxidized L
l

DL are complemented by lipoprotein lipase

bound to heparén sulfates. Indeed, the comingling of numerous
i :
glycoprotein a?d

proteoglycan molecules on the surface of endo-
!
thelial cells %nables'these cells to perform a wide variety of

critical physiblogic functions by interacting with (1)cellular

and soluble blood compOneﬂts, (2)other cells in the vascular wall,

{(3)solid phase;matrix components, and (4)multiple cytokines, the
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latter of which can up regulate other adhesion molecules (selectins,

integrins, etc{).' The carbohydrate binding adhesion molecules
{

known as selecﬁins are similar to the carbohydrate binding proteins
;

of E. coli cal%ed lectins, which enable the bacteria to adhere to

epithelial cells of the |GI tract. This highly preserved evolu-

{

ol
tionary mechanism forms the basis for some viruses to gain entry

‘into host cells, and foq the CD44 ligand. Adhesins:are surface

molecules expressed by other microorganisms that use the matrix

i
'

as a substrate}to establish infection. As an example, both
| !
pneumocystis and aspergillus bind to fibronectin, a glycoprotein

that has affin#ties for coilagen, fibrin, heparin, thrombospondin,
integrins, andgcomponents of bacterial cell walls, and which forms
a substrate for repair cells fo adhere to in wﬁund‘healing.

During angioge?esis (neovascularization) if anchorage dependent
endothelial ce?l spreading and migration is inhibited, -apoptosis

is triggered. lApoptosis has recently been reported to occur when

1

|
anti-cardiolipin antibodies bind to membrane complexes of phos-
. 44
. . l H .
phatidylserine and B,glycoprotein.

From the breceding discussion it can be appreciated that

despite losing

| s
| its role in energy production and DNA synthesis,
T ,

|
|
i

intimately involved with macromolecules displaying endless varia-

silicon biointegration remains quite extensive in that it is

tions of compﬂex overlapping interactions. It also seems logical

| |
that silicon Glike grow%h factors, cytokines, hormones, and
S '
vitamins) should impact on matrix regulation, contributing to the

circuitous ob§ervation that the matrix itself is directly and

i

l
- 10
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indirectly invblved in feedback on its own production, polymeri-

zation, degradation and|recycling.

Perhaps one. of the most striking facts regarding the

biochemistry of silicon|is that virtually no silicon-carbon,

€

silicon-hydrog@n,'or si%icon-silicon bonds have been detected in
1,2 | | : .
nature. But:bver 50,000 such compounds were synthesized during

i
f

the last century in many laboratories, and form the basis of
modern organOSHIicon chemistry. - These molecules essentially con-

tain organic shbstituents bound to silicon through the silicon-

: - - ‘ -
carbon bond. Common silicon containing products include fluids,

{ i

1
0ils, rubbers),

i .
fabrics, glass, cosmetics, lacquer, paint, varnish, adhesives,

plastics|, resins for impregnation of paper and

sealers, anti{stick age;ts, anti-foam agents, water repellants,
insulation maéerials, household abrasives, beer,-insett repellants,
pesticides, iﬁsectisides, and other poisons. These latter three
items are comﬁarable to strychnine and can cause muscle twitching,
convulsions, fever, tremors, respiratory depression, paralysis,

and altered céagulation% Other products increase the yield and
quality of créps, increase the weight of fowl, increase egg pro-

t

duction, servé as food ladditives (e.g., spices, powdered sugar,
i

dried eggs), coat fruits to prevent bruising, and aid in food
processing. $iologicaliy active organosilicon compounds with
everyday medi%al uses are myriad, and include éntomicrobials,
psychotropic érugs, anticonvulsants, anti-tumor agents, wound and
'burn ointmenté, skin coverings to promote»fastgr healing,lantié
flatulants, a;ti-ulcer agents, and allopecia preparations. Some

of these products contain silicones and have the ability to

| 11

'




modulate hormoﬁal, endocrinolbgic, and neurotransmitter funétions.
Other widespreéd applications of this technoloéy include intra-
venous tubing,?cardiac paceﬁaker lead tips, heart valves, cerebro-
< spinal fluid sbunt tubing, digital joint arthroplasty prostheses,

vitreous replacements, lens implants, contact lenses, syringe
’ |

lubrication, nasal and mandibular reconstruction devices, dental

1.

impression materials, and breast implants. All of the products
in this last category are composed of silicones.
. I :
The obvious question to be asked, then, as more and more of

these products: proliferate for routine commercial use is: in

which way willéliving organisms react if they are cénfronted with
artificial organosilicon compounds? The" in vivo chemistry
evolved by bioﬁogical systems is different from the chemistry of
man's ingenuit§, Although chemists have collected a great deal
of physical ddta on the strength, energy, polafiiation, rearrage-
ment, and stagility of the various bonds of these artificial

molecules, anﬁicipated or unanticipated biodegradation may sub-

\

sequently be followed by novel and unanticipated biointegration.

Thus, an advantageous quality in theory may turn out to be disad-

vantageous infreality. As an example, by 1977 several artificial

organosilicon Icompounds were already known to be capable of
1 -1
serving as the sole energy source for many bacteria.  These sub-

% : . -
strates, when broken down, do not necessarily result in the release
. i .
of free silicon as an end product. Because such compounds are a

"carbon source!for growth, smaller residual silicon containing

i
'

molecules may|be rearranged and/or redirected for anabolic utili-

zation, with subsequent adverse physiological implications. During

! 12
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the degradation of these compounds, intermediates can be formed

with one or more free Si-0 groups, which ihhérently have a
: ‘ 1 '
tendancy to react with each other. This chemical reconstitution

is not simply the reverse direction of the original degradation.

[

Biological systems are far from homogeneous, and locally concen-
trated silicon.can form polymerized species of unknown crystal

forms (i.e., silicates) by interacting with calcium, magnesium,
1
and phosphorus, In this regard, the reported presence of magnesium

silicate (talc) in periprosthetic breast tissues may have profound
? , 3
importance, and is worthy of additional .study. Talc is a known

sclerosing ageﬂt, is associated with granuloma formation.and
chronic inflammation, and may also have adjuvant properties in

animal models.f

{

| s P .

bound to sugars can become catalytically active, taking on the
| 1 , -

properties of enzymes. This phenomenon has direct relevance to
i

Biology can also energize systems, and silicates

the reported oéservation that the sequential evolution of

systemic illne;s follo&ing silicone gel-filled breast implantation is
unique, § procedes in an?exponential manner anélagous to a reactor catalysis

mechanism? Al%ernatively, binding of silicates to the sugars of

matrix macromoiecules could have multiple other profound conse-

quences,

All of th? biochemical data discussed thus far have distinct
practical signﬁficance in light of observations dealing with
silicone gel-f;lled breast implants, including: (1) the documented

occurrence of gel bleed through an intact elastomer envelope;

{2) the uptakefof silicone gel by maérophages and other cells;

i
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(3) the dlsper51on of silicone gel to multiple distant body sites;
37-43
and (4) the in vivo breakdown of silicone gel to smaller molecules.

But these reponts also raise more om;nous and fundamental consider-
ations, since from the discussion on matrix‘macromolecules it

would appear that there is a finite limit of adaptive mechgnisms

by which normal cells and tissues can dispose of excess silicon.

After that, biochemical chaos affecting synthesis, polymerization,
|
degradation, and recycling of connective tissue components could

t

ensue, with muftiple physiological effects. In multiple cohorts

of symptomatic ‘breast implant recipients the skin displays a
| 6,7,26-35 :
myriad of prominent findings, implying global connective tissue

dysfunction of cells and matrix. What is noted on the outside of

the body is likely to be-diffusely occurring on the inside. Although
the incidence of these patients' systemic symptoms . and signs needs
to be compared to ecohorts of device free patients with' ‘¢lassical
connective tissue diseases, the list of phenomena is long § ;ncludes

(but are not. limited to): fatigue, joint pain, bone pain, dry eyes, dry

mouth, dry 'skin, cognitive dysfunction, myélgia, weakness, hair
i

loss, nail chapges, skin rashes, péresthesig, dysesthesia, freckling,
pigment change; headache, dizziness, nausea, foul taste, wéfght

)
gain, weight 1éss, bruising,'photosensitivity,.féver, chills,
infections in Garious tissues and organs, loose stools, constipa-

|
tion, periodon%al disease, skin papules, muscle twitching, urinary
symptoms, dyspbagia, menstrual irregﬁlarity, blurry vision, tinnitus,
drug reactionsi emotional lability, insomnia, Raynaud's, edema,

hemangiomas, poor wound healing, venous and capillary dilitation

and neovascularlzatlon (telanglecta51as), reduced hearlng, reduced

i
|

smell, tremor, mouth sores, tight skin, dyspnea, wheezing,

1
1

14
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palpitations, ééizures,’parotid swelling, heat intolerance,
6,7,26-36 :
and cancer. As a logical extension of global matrix dysfunction,
. I ‘ . R

and consideriné the diverse conStitﬁtional (genetic) make-up of
these patients% such a genéralized disease process would be
expécted to exﬁibit consideréble and variable létency, as well
as COnsiderabiq heterogeneify,‘two of the hallmarks repeatedly
emphasized by éultiple investigators reporting on the clinical
symptomatology;of breast implant recipieﬁts. It would also

explain the geﬁeral futility noted in treating patients suffering

suspec ted :

fromfsilicone toxicity with anti-inflammatory medication, since
i .

such a mismatch should come as no surprise, and ought to be expected.

Indeed, such patients often exhibit marked intolerance to anti-

inflammatory aﬁd other medications, probably reflecting metabolic

z : 6
imbalance that leaves little room for normal drug utilization.

The questéon then arises, is silicone gel-induced disease an

i

extreme form of a more generalized and slower-paced process occurring

]

in the general| population? The proliferation of man made silicon
containing compounds has raised the exposure level in everyday life

considerably. %In addition, prior absorption studies.of high

molecular weight polymeric siloxanes have dealt with urinary excre-
. 1 V

tion studies over days to weeks, and may be fundamentally flawed

by not taking ‘into account: (1) the latency of diverse biological
PrOCesses; (2)§the extraction and identification of organosilicon

molecules and/or metabolites from biological material is very

vcomplicafed; (3) the possible degradation of dietary organosilicon

compounds by gut bacteria, which may enhance absorption and long
! ‘
: 15
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term biointegration; and (4) symbiosis disruption, i.e. the
possible interference with the conversion {(by gut bacteria) of

numerous endogenous and ‘exogenous substrates into a wide spectrum

ISome of these considerations could be studied by

products to produce B complex vitamins) ?appbungtnurent knowledge
|

from the. rapldly expanding field of geomicrobiology to med1c1newh1d1

in n&n could have 1mportant implications for a whole host of medical
phenomena and gonditions including asthma, colitis, atherogenesis,
senile dementié, aging, thrombosis, osteocarthritis, allergy,
neuropathy, luéus, myositis{‘multiple slcerosis, Qvarian cysts,
fibromyalgia, éhronic fatigue syndrome, Sjogren's syndrome,
apoptosis, migfaines, Alzheimer's, 'and cancer, One's stientific

, further

curiosity can betenhanced by considering four pieces of knowledge
readily availagle in 19?7 encompassing the intérface and inter-
action of siliéon containing compounds with organic components of

1 :
biological systems. One such reaction was the reasonable expecta-

tion that‘acquéous monosilicic acid, Si[OH)d, like the related
compounds boric acid, B(OH)s, and germanic acid, Ge(OH)4, would
form strong.coﬁplexes with organic hydroxy compounds such as
polyols, sacchgrides, and hydroxycarboxylic acid. Indeed, the
formation of such Si-0-C bonds had been demonstrated to result

from the esterﬁfication of organic hydroxylgroups with SiOH groups.
A second'knownéfact was that in water solution, labile bonds are
formed between the neutral oxygen or nitrogen atoms of alcohols,
ketones, etherg, amides, and amines and the.hydrogen atqﬁs of

silanol groups, SiOH. The resulting Si-0-H--C hydrogen bonds

16



occur with Silfca particles as well as polysilicic acid, and'can
result in denaéuration of adsorbed pioteins due to distértioq of
the natural moﬁecular conformation. This change in configuration
renders the pr&tein unable to fulfill its biological role. Phos-
phate esters are powerful hydrogen bonding agents, and account
for the sigﬁificant bonding of phospholipids to silica and silicic
acid. These oﬁservations have direct implications for~fhe intér-
actions of proéeins with the fatty acid composition of cell mem-
brane lipid bi%ayers, thereby potentially adversely affecting
membrane permeébility, receptors, signal transduction, or other
matrix functioés. Cell membrane fatty acids exert an -antibacterial
effect, énd ar% impoftant in maintaining symbiosis between hundreds
of bacteria aﬁd the epithelium of the oropharynx, vagina, and
intestinal tra;t. Trapping of bacteria in the mucous secretions
of the nasopharynx, trachea, and bronchi usually renders the sinuses
and lower respﬁratory tract sterile. Interference with these
functions may ﬁave significance for the recurrent sinusitis and
other infectio@s experienced by ihplant patients. Thirdly, the

‘ :
chemistry of silicon is much more flexible than that of carbon,
as the former %ehaves at times like a metal and can participate
in chelation reactions. An example is the chelation of silicic
acid with cat&cholamines (e.g., dopamine), thereby affecting
neurotransmitgers. Fourth, polyphosphates (ATP, etc.) are metal
.ion bound in biologi;al systems,'and competition of silicon for
phosphbrus caﬁ occﬁr with fesultant silicate-phosphate compéunds.
The implicatidns for energy production in mitochondria are obvious.

i
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In light of all that has been presented, there clearly are ample"
new avenues of scientific investigation that can be explored for old diseases,
which in turn could simultaneously verify or refute the assertions that silicone

i

gel-filled bre?st implant'induced'diseaseAis a novel entity. With
the eiception ;f scleroderma, there does not appear to be any
rationale for ?xpecting silicone toxicity to translateAinto well-
defined'”textbbok" medical conditions such as lupﬁs, etc. The
tightening and?thickening of the<skin in idiopathic sysfemic

sclerosis are due to the accumulation of excess collagen and other
é . 11
extracellular matrix constituents, including glycosaminoglycans.

i

Considering that the receptors for fibroblast growth factor and

vascular endothelial growth factor are proteoglycans, and consider-
11
ing that one of many sources of growth factors is the mast cell,
( .

) |
the circuitous pathogenetic mechanisms of silicone toxicity proposed

in this report could easily result in unrestrained fibroblast

activation. Resultant features of scleroderma need not necessarily

; profiled
resemble classical subtypes. The controversy over highfpublished

121,22
studies to daﬁe that purport to show no association between silicone

i
breast implants and classical connective tissue diseases should

not justAfocué on the analysis of multiple flaws, such as study
design, data éathering, exclusions, latency, statistical power,
disease miscléssification, bias, follow-up, control groups, and
mortality con;ributioi; The first pressing notion should be to
dispense withépreconceived ideas of how patients sﬁould get 111.
! ;

In this regar? it is not surprising that many of the immunotoxic
fmechanisms-re%orted and/or propoéed to -be operative in symptomaﬁic

i

breast implant recipients have been subjected to a critical and
i 24
scathing review. Even in classical diseases such as lupus, where

! | 18



immune dysfunction has clearly been demonstrated, novel studies of biochemical
and functional abnormalities of lupus T cells have led to the hypothesis that
symptoms and signs‘of lupus are preceded by an early antigen-nonspecific immune
response (9). One:of the high profiled studies (22) feebly attempted to insert
an afterthought byistating it did not even find evidence for an "atypical"
disorder in women with implants. Unfortuneately, many of the common symptoms
and signs in symptomatic implant recipients (repeatedly emphasized by numerous
investigators) weré conspicuously overlooked in this particular aspect of the

. study. As such, other than the chronological data already referred to (7),

appropriate prospective controlled studies demonstrating or denying the
existence of a unique silicone-induced syndrome are still lacking.

The diversity of sili;on~based-products on today's inter-
national markefAis the result of over 100 years of cumulative
experience in the synthesis of innumerable organosilicoﬁ compounds.,
Fifty years agb this proliferation coincided with the emergenée
of biométerialé and bioengineering fields, and was thought to be
a fortunate co;ncidence due to conventional w;sdom that polymeric
organosilicon ?ompounds (i.e., siloxanes) in the form of high
molecular weigbt,silicones weré biologically and chemically inert.
This ”&isdom” was based on dmervationé of the reportéd chemical
resistance Qf silicones to be degraded by acids and bases as well
as resistance to hydrolysis, the small variatiqn in physical

properties as a function of temperature, the very low surface

tension, the apparent lack of oral absorption of high molecular
i ' : '

. weight polymeric species, and the relatively mild inflammatory

'

and humoral responses seen with low molecular weight fluids.
Indeed, in a phblished Nobel Symposium held in 1977, researchers

from the Dow Corning Corporation were noted to state that "such
‘ -

considerations are among those which have influenced the success

i

of silicones as biomaterials where inertness is absolutely re-
1 | ' :
. s . . :
quired." However, prior experiments by Dow Corning and others
P : : , o
in animals tested with orally administered or injected smaller

i

linear siloxanes, cyclic siloxanes, or polydimethylsiloxane
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|

fluids or gel, revealed pharmacologic and/or toxicologic effects
such as estrogenicity, analgesia, hyperalgesia, weight losé,
hepatomegaly, aecreased release of hypbthalamic catecholamines,

male gonadal shrinkage,. vacuolization of peripheral blood neutro-

phils and monoéytes, chronic organ inflammation (liver, kidneys,

pancreas), andféystemic migration to lymph nodes, liver, spleen,
' i . .
lung, kidneys,! adrenal glands, pituitary, hypothalamus, and
1-4,13-17
ovaries. In addition, an internal Dow Corning report in 1975
‘ « .
examined endotoxin induced interferon type I production in mice

I v . .
after pretreatment with various silicones, including octamethyl-

'
i

cyclotetrasiloxane (D4). D4 was shown to have adjuvant activity

'

when mixed witm Dow Corning 360 fluid (medicél grade silicone
fluid, or DC-360, used in humans) in that it substantially aug-

mented the interferon production to endotoxin over that in the
3 '

controls. THis was complemented by‘anéther Dow Corning unpublished
i

report in 1974, whereby it was shown that DC-360 had adjuvant effects
F 3

on humoral immune responses in animals. Yet any mention of these
1 ‘ .

observations by the Dow Corning chemists in the 1977 Nobel Sympo-

sium was conspicuously absent, despite discussion of D4 in another
experiment‘deéailing its ‘augmentation of catalepsy and ptosis in
reserpinized éice%‘ In other words there was the potential for D4
to possibly iéterfere with monoamine synthesis. A close analogue
of D4, CisObiéan, was without significant effect in this same
experiment, bLt two of its isomers were antagonistic to reserpine
:(possibiy by %timuléting,monbamine synthesis). These experiﬁents

highlighted the unexpected activities of cyclosiloxanes, and

20



demonstrated "pharmacologic actions not predicted from the
‘ 1 ‘
activity of known pharmacons."

Unfortune%tely, in the 1970's these early warning signs'did
cnot lead to anf large scale studies of the fate of high molecular
weight polymergc siloxanes in biological systems, and=tﬁéir'half
life still rem;ins unknown. Substances were categorized on thg
basis of intenéed use, with less consideration for biocavailability,
biodegradation; bibtransformation, biointegration, or adverse
'biological activities. It is now clear that high mo}eculér weight
silicones (aloﬁg with the mﬁltiple other components, contaminants,
and impurities;found in breast implant devices) are neither

: already
chemically nor biologically inert. In addition to examplesTcited
througﬁout this péper, there are reports on (1) 'local tissue
inflammatory and fibrotic reactions to a host of impiant materials,
including foreign body giant cell granulomas and the presence of
numerous.cytokines, (2) antibodies to collagen in imﬁlant recipients

that recognize;different epitopes from those seen in patients with

SLE or RA, (3) anti-silicone antibodies, (4) T lymphocyte hyper-

!
i

responsiveness:to silica in implant recipients, (5) a higher than

expected incidence of antinuclear antibodies in women with breast

implants, which increases with duration of implantation and the
appearance of %ystemic symptoms, (6) induction of plasmacytomas

by silicone gea in BALB/C mice, (7) diffusion into intact implants
of hydrophobicihuman constituents, such as triglycerides and other
lipids, with'ﬁée p0£éntia1 for immunomodulating liposome-like

'

structures to ﬁe formed, (8)the unexpectedly high presence of

21



subclinical de;ice infections, and their relationship to capsular
| .
contracture and clinical»complaints,‘(Q) theoretical increased

risk of breastfcancer in gel implant recipients (with and without
polyurethane f%am additive), (10) abnormal esophageal motility,

and rtheumatic complaints with positive ANA tgsts,Ain children

breast fed by aomen with implants, (ll).morphblogical and behaviora;
alterations of;fibroblasts by silicone polymers, (12) the demon-
stration that:;nti—DNA antibodies from some SLE patients bind to
phosphorylated;polystyrene, raising theoretical implications for
silicone behavﬁng as a specific immunogen leading to cross-reacting
immune responsés to matrix macromolecules, (13j the associétion

'

of cancer with silicate.fibers (e.g., asbestos), (14) the linkage
of silica expdsure to systemic' lupus and rheumatoid arthritis,
{15) other di%ease,entities knowﬂ to be caused by exposure to
crystalline sﬂlica dust (e.g.,.pulmonary fibrosis, nephrotoxicity,
scleroderma, macrophage cytotoxicity), (lé)vthe similar reduction
of mean plasm% serotonin ‘levels in both fibromyalgia patients and
symptomatic bfeast implant recipienté compgred to’normal:controls,
(17) the incréased presencé of HLA-DRw53 in both fibromyalgia
patients and gymptomatic breast implént recipients compared to
normal controls and breast implant recipients without symptons,
and (18) the %resence of anti-polymer antibodies in both fibro-
myalgia patients and symptomatic breast implant recipients compared
, 2-8,10-12,18-20,46
to normal controls.
| But’ theré has been a fa: too narrow f&cus_of inﬁestigative

i

direction for! both classical and non classical disease states.
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The evidence put forth thus far by researchers representing

numerous disciplines needs to be sorted out, reassessed, and

reanalyzed in yight of current knowledge of the fundamental
molecular basis of life. Silicase, an enzyme that liberates

silicic acid from an artificial organic silicic acid compound,

is a membrane bound enzyme found in mitochondria and microsomes
o : 1 ) .

of pancreas, stomach, and kidney. 1Its natural substrate is

unknown, but it may have a role in transport function. The silicon
content of brain, liver, spleen, lung, and lymph nodes increases

with age, and high silicon levels are found in the senile plaques
Z 1 .
of Alzheimer's.dementia (in conjunction with amyloid). The silicon
A 1
content of aorta, skin, thymus, and hair decreases with age.

|
In other parts!of the universe a very different type of silicon
chemistry could have occurred if water solutions were replaced
j

i

with something/ else. In another world, silicon might still be

a requirement for the structural stability of plants, and the
|
fiber contents of grains might still be found to 'be proportional

to their silic%n contents. Diseases in that world, however, might
have nothing tg do with cell-cell and cell-matrix adhesion
phenomena. Heke on earth these are basic and highly regulated
biological pr&cesses that permeate every aspect of life. The
molecular det;rminants for these processes are likely to be pro-
foundy affectéd by excess silicon occurring from the in vivo
degradation of breast implant components. This in turn could
provide the'r%tionalevfof predicting the potential toxicity of

other organosilicon compounds and simultaneously elicit alternative

research endeavors for multiple other disease entities.

!
i
i
|
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: ' ABSTRACT

|

Aims: To exémine the post explantation clinical course in
symptomatid rec%pients of silicone gel-filled breastvimplants.

Methods: 15é patients who developed a systemic illness fol-
lowing insertioﬁ of silicone gel-filled breast implants underwent
removal of thes% devices. Mean implantation time was twelve
vears, and sﬁbséquent follow-up averaged 2% Years.

Resulfs: 764156 (49%) notedvamelioration of their disease
starting an ave%age nine months.after gel device removal. The
occurrence of improvement following explantatioﬁ was inversely
‘related to the iength of timé 6f prior gel device exposure,
declining pteciéitously from 67 percent in those with definitive
surgery after oﬁly 71 years implantation time, to 31 pércent
in those with final surgery after 144 years. Improvement was
unaffected by pfior rupture or multiple surgeries, and could
not be predicteq by age, unilateral implant, or subsets of
clinical featurés. In 112/156 who opted for final gel device
removal withoutésaline exchange, ten percent of all improved
patients experiénced paradoxicél and simultaneous disease
progression witﬁ the apbearance of new symptoms andAsigns.

This phenomenon%was unaffected by priof rupture, multiple

surgeries, or pfolonged implantation time, but had a risk nearly
five times as g%eat in any of the 44/156 who improved after |
gel for saline éxchange. Transverse rectus abdominis
myocutaneous (TRAM) flap surgery performed after final gel device

removal was asséciated with a fifty percent incidence of

|



panniculitis inithe breast areas and/or the abdominal site.
Self worth issués, usually via support groups, often needed
to be addressed simultaneously with ongoing medical evaluatibn

in order to efféct explantation efforts in some seriously ill
patients. % ‘ | - E
Conclusiéhs:é In this cohort of symptomatic breast implant
recipients, disgase amelioration following explantation provides
additional suppértive eVidence for the existence of a novel
illness triggergd by silicone gel-filled devices. .The‘demonQ
sttated improve@ent of éystemic phenomena following implant
removal was mor% likely to occur if these devices were in place
for less than tﬁelve years. Saline implants appeared capable
of perpetuating systemic disease progressibn following an ini-

i

tial gel induce& disorder.



INTRODUCTION

The removai of silicﬁne gel—filledvbréast impLaﬁts in
symptohatic recipients exhibiting a variéty.of syétémic phenomena
has been followéd by cliniéal and laboratory improvement in
some patienéé%Jgiéis is one of many ébsérvations supporting.
the implication?that these devices are the cause of a novel
illness. Invgeheral,‘post exélantation clinical data has been
lacking compreh%nsive analysis of the influénce and effects
of prior gel ex%osure time, disease severity, age, multiple‘
prior exchange Surgeries, unilateral implant, subéets of clinical
features, saline implant replacement,‘TRAM flép surgery, or

prior gel implant rupture. This report attempts to address

some of these issues.



! - MATERIALS AND METHODS

One hundred and fifty-six fémalevpatients who developed
a systemic‘illn%ss begiﬁning an average 23 yeérs after insertion
of silicone gel-filled breast implants underwent removal of
these devices. fThe women are part of'é'larger cohort of 300
patients whose élinical features have previously been describegt?o

| : .

Systemic manifeétations, disease severity, and unique chrono-
logical evolution were comparable in the two groups as ascer-
tained by a sinéle rheumatologist who interviewed and examined
each patient difectly. |

Mean gel iﬁplantation time was twelve years and subsequent
follow-up after;removal averaged 24 years, with the latter
arranged by either re-examination or telephone contact. Mul-
tiple different manufacturing devices were represented in the
cohort as a who}e. Forty~four patients opted for implant
exchange whereb§ the removal of their gel devices was followed

i

immediatelylby %aline implant reblacemént.

The defini&ion of improvement‘included any one of the
following four éategories: a lessening of thé frequency and/or
severity of 50 éercent or more Qf.the total number of symptoms
and signs manifésted by a single patient, without requiring
complete resoluﬁion of any one item, and with the remainder
of the patient's symptomé and signs uﬁchanged; a lessening of
50 percent or more of the total nﬁmber of symptoms and signs

manifested by a single patient, despite the appearance of some

new symptoms or;signs after explantation; a lessening of 50
|
|



I
i

percent or moregdespite worsening ofiother symptoms of éigns,

but without the;appeafance of anyrnew symptoms or siéns} a
lessening of 50§percent or more despite some worsening of others,
in conjunction Qith new symptéms or signs after explantation.

As an example, a patient whose systemic disease process encom-
passed 36 symptéms and signs would have to experience a reduc-
tion of the freéuency and/or severity of at least 18 clinical
features in ordér to be classified as improved. The definition
of unimproved aiso included one of four categories: unchanged,
with prior symp?oms and signs no bettef'and no worse, but without
new symptoms ané signs; unchanged, accémpanied by the appear-
ance of new symﬁtoms or signs after explantationf‘ﬁorsening-

of prior systemic disease features, but without new items;
worsening, plus;the appearance of ne% symptoms or signs. All
four unimprovedfcategories allow for;some simultanepus‘
concomitant redhction in the frequen?y and/or severity of a

i

few clinical features. |



| RESULTS

Seventy-sik of the 156 patients (49%) noted ameiioration
of their syéteﬁié disease starting an average niné'months after
gel device remoyal; The cohort was divided into five groups |
as noted in tabée one. Of thé 27 patients who underwent remo§a1
of their origin?l nonruptured implants, the fiﬁal<surgery was
performed an av%rage of 71 years after implantatioﬁ (span: 11
months to 18 years). 1In this group, 18 patients (67 percent)
improved,'withgaverage follow;up time of 34 months. Iméréye-
ment began to éccur an-average nine months.after explantation,
with the eakliést amelioration noted at two months. Two of
the 18 patienté with improvement (11 percent):developéd new
systemic sympt?ms and signs despite their improvement.' Of the
nine unimproveé patients in this category (followed an average
37‘months aftef expléntation), one of nine (11 percent) mahi—
fested new symétoms and signs. In the improved patients in
this category (as well as all the other categories of explan-
tation), a redgction in the frequency and/or severity of
individual systemic phenomena waéntotally random with no specific
pattern noted.? Similarly, the deyelopment of new symptoms and
signs in any o% the explantationy;ategories, whether,improved
or unimproved,éwas also random, The rate of development of
new symptoms and signs was invariably much slower thaﬁ the

previously reported time sequence of disease evolution occur-

!
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ring while implants were still in place. Within this group

of 27 patienfs ik was not possiblé to identify aﬁy predictive
improvement factbrs such as subsets of clinical features, age,
or unilateral vérsus bilateral implants.

'Rupturedlpriginal implants were removed in 48.patients.
The average tim% to rupture waé 8 1/3 years (span: two years.

}

to 21 years), add the average elapsed time from implantation
i .

to final surgicél removal was 12 years and 10 months (span:

four years to 23 years). The longest interval from rupture

to final surgerj was 13 years.. Improvement began an_averége
nine months foliowing final surgery in 21 patients (44 percent),
with the earliegt reduction of symptoms and signé notea at two
months. Two of?these 21 patients who'improved developed new
symptoms and siQns_(10lpercent). Of thé 27 patients in this
category who wefe unimproved, eight developed new systémic
features (30%).: Follow-up time for both the improved and
unimproved groués averaged 26 months;-no variables
allowedpredictién of which patients would improve and/or develop

| ,
new symptoms and signs. Perhaps the most striking finding in

this explantatién category was thét rupture, by itself, did

not determine whether or not imperement occurred after explanta-
tion. A subgroup of patients waslaﬁalyzed whose tbtal implan-
tation time wasiten years or less (average: 7% years gel device
exposure; averaée time to rupture$ 6% years)f Sixty-three
percent of pati?nts in this subgroup improved,'which is

comparable to the improvement rate of 67 percent noted in the

original nonruptured explantation category. Thus, the length

7



of time of gel aevice‘exposuré {but not rupture)‘determined_
whether or not émprovement occurred following exélantatipﬁ;
Further analysi; of this same subgroup revéaled that one-third
of the unimprov?d patients developed ﬁew symptoms and signs.
Thus, rupture (gut’not gel device exposure time) appeared to
determine the t%reefold risk of new symptoms andvsignsrdével~
oping in unimpréved patients following explantatibn. Surpris-
ingly, neither Lupture nor gel device exposure time influenced
the percentage of improved patients whb developéd new symptoms
and signs, whic$ remained constant at ten percéqt.

Similar pathologic findings wefe frequentlypndted in both
the rupture and%noﬁrupture ekplantation groups. As noted ih
figure one, examination.of excised capsules and surrounding
tissues beyond khe capsule revealed fibrosis and chronic
inflammation, tﬁe latter including foamy histiocytes, lympho-
cytic infiltratés, reffactile crygtalline foreign material
consistent withésilicone, and foreign body-type giant cells.

The following case history is illustrative of the clinical
course before a%d'after explantat;on. A 33 Yeaf old white |
female, previougly in excellent héalth, underwent Qilateral
cosmetic breastiaﬁgmentation with the insertion 6f silicone i
gel-filled breést implants. Postéperative breast numbness
occurred, follgwed one year later by bilateral capsular con-
tracture. Two? years after implantation she déveloped head-
aches, neck pafn, and depressibn. One year later, af the age

of 36, abdominél cramps developed along with loose stools and

recurrent sinusitis, followed one year later by menstrual

;
‘ 8
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irregularities, fatigue, and pain and swelling in mulﬁiple small
and large jointé. Five years after implantation, at the age

of 38, lateral éisplacement and malpositioﬁ occurred of the
rightvbreast imélant accompaﬁied by bilateral boggineés, heavi-
ness, sagging, drooping, and microhodﬁlarity. Shortly afﬁef,‘
two hoprs of moéning stiffness developgd alqng,with recurrent
seizures, Seveﬁ years from the time>of implantatién she com-
plained of‘numbﬁess'in her forearms aloné with dryness of her
skin, wheezing,;and palpitations. The following year multiple
dental cavities?occurred along with carpal tunnel syndfome,
intermittent bl&rry vision, and tinnitus. Nine years from the
Eime of implantétion, at the age of 42, she developed night
sQeats which weée not alleviated by the insﬁitution»of estro-
gen replacement; The following year dysphagia.occufred,
accompanied by éry eyes and.dry mouth, diffusé myalgias, and

a gradual 30 poénd weight gain. ﬁleven years from the time

of implantation} at the age of 44, she deﬁeloped recurrent oral
ulcerations, inéermiftent periorbital edema,'fevers, and eyelid
twitching, followed in one year by chills, dizziness, cognitive
dysfunction, ana rib pain and ten@erness. Fourﬁeen‘years~after
implantation a CT scan of the brain was negative, andAmultiple
lab tests incluéing chémistries, CBC, sed rate, and ANA were
normal or negative. By this time; cracking and splitting of
her nails had ohcurred along with biléteral greenish-black breast

discharge, diffuse skin itching, and a skin rash. Later that

same year bilateral ruptured implants were removed, without


http:vis;i.on

| A
replacement. Three months after explantation, at the age of

48 (and extendihg over thé next 24 months), she begaﬁ to(notice‘
gradual improvement (but by no means reSolution) of‘hef pdly¥ 
arthritis, morn&ng stiffness, palpitations; nighﬁ.sweéts;'chills,
dizziness, weight gain, depression, loose'stoéls;_aSQQminalv
cramps, dysphagﬁa, fevers, sinusitis, éyelid:twitching,.per{—
érbital edema, %ib pains, tinnitus, forearm_numbness, whéeziné;?
headaches, mouth_sores, and néCk pain.- Currenf'physical exam-
ination at theiage of 50 reveals anterior §héé§'wai1Aﬁeiéngieé—
tasias, vitiligo, and frecklihg;'a pqéitivé.?ﬁgléﬁ;énéiéﬁ}:a.
Schirmer test ?xhibiting 0 mm 6£ tear formétioﬁ; péfotid
swelling; and palmar erythema5 ' o
The thirdécategory in table oneiincludes.éight patients
who have undergone insertion and/or exchange of multiple sefs
of silicone.gel—fiiled_breast implants; with nb docﬁmented
ruptures, folléwed by final_gel device removal.. The average
total‘implanta#ion time_was 8 3/4 years (span: thfee:years to
17 years), and;the longest set of implants rémainéd iﬁ place
for nine years; The entire grougAhas an average 28 month féllow;
up, but the nuﬁber 6f patients iﬁ this category is'too_sméli_ |
for adequatevahalyéis;‘ o |
Twenty—nihe patients had multiple sets éf:silicone gel;
filled breast Emplants inserted and/or exchanged; with at_lgast
one rupture. Gel exposure time (initial implqntéfion fo final
surgery) avefaéed 143 years (span: 3 years to 22'years), and

1

the average time to rupture was 6 2/3 years (span: 2 months
!
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to 16 years). Nine patients (31 percent)Aexperienced improve-

ment beginning an average of ten months after‘final'explanta-

tion, with the earliest improvement noted at fourem¢nﬁhs; - One
, ‘ . e T

of the nine (11ipercent) developed new symptoms and sighs.
Of the 20 patlents who remained unlmproved, five (25 percent)
1

developed new symptoms and signs. Follow ~up tlme averaged 28
months for bothiimproVed and unimproved patlents, and prior
observations of]the 1ack of predictable variables were also

noted. Within ﬁhis explantation category was a subgroup of
patients with fénal surgery 16 years er leseA(average:13‘years)
from the time o% initial implantation. Forty percenteof‘this
subgroup experi%nced improvement in their cliniealmfeatures,

which is compar#ble to the improvement rate of 44’percent

(noted at 12 yeérs and ten months) in the category of original

ruptured explan@ed devices. This analysis reinforces the finding
1 .

that the length jof time of gel device exposure (but not rupture)

determined whetﬂer or not improvement occurred following explan-

|

tation. }
The follow%ng case history is illustrative. A 26 year

| : . . . .
old white female developed postpartum breast atrophy after an
uncomplicated prégnancy. One year later she underwent bllat—

1

eral breast augmentatlon with the 1nsertion of 51llcone gel~

filled breast 1mplants. Itching in both breasts occurred<w1thin
|

one month, follo@ed by capsular contracture in another month.
!

Four closed capsulotomles afforded no help with the breast pain
1
and hardening. One year after 1mplantat10n, at the age of 28,

a rash appeared,on the trunk accompanied by recurrent ur;nary
| ‘ )
! 11
|
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tract infections and leé edema. That same year implant ekchange
was performed fer another set of sillcone gel—filled breast
implants due to: severe pain with the flrst set. Capsular oon—
tracture recurred in one month and was not helped by two closed
capsulotomy procedures. 'One year later,.at the age of,29, hair
loss, fatigue, ?ausea, and weight loss occurmed, accompanied

by anterior‘chest paln and myalgiss over the next thfee years.
Eight years after the very first augmentation, at the age of
35, bilateral b;east nodules developed; excision of one of these
revealed 51lloone}granuloma- Mammography was p051tlve for
bilateral ruptuée. Six more years elapsed, during whlch she
developed livedo reticularis, polyarthritis, dry eyes and dry
mouth, one hour of morning stiffness, periorbital edema, head-
aches, and leg uaricosities. Sixteen years after-the first
implantation, au the age of 43, she underwent implaut exchange
for a third setéof silicone gel-filled bfeast implénts."ht

the time of surgery it was noted that there was ’gél all'over
'the place." Capsular contracture recurred w1th1n one month.

eOne Year later diffuse skin freckling developed accompanled

by cognitive dysfunctlon and dysesthe31as in the extremities.
W1th1n a few months she underwent another implant exchange'

for a fourth set of silicone gel-filled implants, and at the
time of surgery?it was noted that the third set of gel implants
had previously ruptured bilatefally. Two years‘later, at the
age of 46, she developed diffuse telangiectasias on the anterior

chest wall, andisplotchy hyperpigmentation on the face and trunk.

l ( 12



"At that time a Schlrmer test was recorded as 0 mm. Twenty-one
|
[

]
fourth set of ;mplants was removed without replacement; at the

years after her’ 1n1t1a1 augmentation, at the age of 48, her

time of this suﬁgery one implant was noted to have previously
ruptured. Within four months she developed chills, dyspnea

i
on exertion, muécle weakness (with only a marginal elevation

of CPK}, erythe ma on the chest wall in a V-neck distribution,
i .

and dizziness. | Current evaluation 24 months after‘her final
| .
| .

explantation reveals no improvement in any of her systemic

symptoms and siéns.

The psychoaogical and social issues confroﬁted by thése
women prior to gxplantatlon were considerable. Déspite deter-
iorating health{coupled with partlclpatlon in support groups,
the overridingéfactbr in many of these women waé the vision
of post- explantatlon physical deformlty, an example of whlch
is seen in flgqre 2. This prompted 44 women to undergo 1mmed1ate
replacementvwiﬁh saline implants at the time of their final
gel implant re%oval. Total gel defice exposure time prior -
to saline exchénge averaged 103 years (span;‘z years ﬁo 25
years). Twent%-six of the 44 pa#ients (59%)‘experienced

l

improvement ofjtheir systemic illness. Thirty-five of the 44
r

had one or more ruptures from one or multlple prior sets of

gel implants, yhlch proved to be equally lelded betweenllm—

proved and uni%proved groups (81 percent and 78 percent respec-

tively). Simil;rly, there were no subgroup differences in disease
| A

severity, clinical features, age, unilateral versus bilateral
! .

‘ 13
}

!



devices, prior éel implantation time, timeAto rupturé, end saline
implantation tiﬁe‘(average 2L years; span 8 months to 7% years).
In the improved?group, the average elapsed time from’the‘saline
exchenge surger& until lessening of disease occurred was ten

i

months. |
The most strikingAfinding in the saline exchange‘group

was the matked‘lnCidence of new symptoms and signs, which was

noted in 12 of the 26 patients (46%) who had exhibited improve-

ment in their prior gel-related illness. Since both rupture

and gel exposure time had no influence on the appearance of

new phenomena ip all improved groups‘ef patients in any other

explantation category, the difference noted (46 pefcent versus

10 percent) has;to be related to the saline implant 1tself

Of the unlmproved saline exchange patients, 13/18 (?2 percent)

developed new cllnlcal features. Since rupture {but not gel

exposure time) eltered the occurrence of new symptoms and signs

in unimproved patlents after explantation, the dlfference noted

(72 percent'vereus 30 percent) has to be related to the saline
implant itself. : Within these saline exchange subgroups, the
average elapseditlme to the development of new phenomena was
ten months (spai._2 months to 24 months), saline implantation
time was compareble, and 13 of the 25 with new features exhibi-
i ,

ted a brand new@skin rash of one type or another.'

The follow;ng case history is 1llustrat1ve. A 20 year
old white female underwent bilateral cosmetic breast augmentatlon

|

with the insertgon of silicone gel-filled implants. Within-

|

one week both breasts became numb and itchy, and three months
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later fatiqgue and right axillary lymphadenépathy developed,
accompanied by bilateral capSular cqntracture'(the ;atter ﬁnim-g
proved after oné closed capsulotomy). One year éfﬁef implanta¥
tion the rlght breast developed puckerlng, rlppllng, and
dimpling; shortly thereafter she complalned of dry skin, con-:
fusion, depressgon, nausea, eplgastrlc pa;n, abdomlnal bloating,

i .
and arm tremors. Three years after her surgery, at the age
of 23, several ﬁumps developed in the right breast. This was

accompanied by aty eyes and food allergies to milk and wheat.
Two years lateriincréased breast itching occurred along with
diffuse myalgiag,'which‘was followed by élow shfiﬁkage‘of both
breasts overvtﬁe nekt five years (from a size BSC bra to'a size

36A). During Ehis period of shrinkage, at the age of 28 (or

eight years foylow1ng implantation), she developed pain and

swelling in muLtlple small and large joints, hoarsehess, night
sweats, dizziness, metallic taste} two hours of morning stiff-
ness, anteriorfchest pain, hair loés, and a weight gain of 29,

pounds,., The next year tinnitus appeared along with photosensi-

tivity, neck lymphadenopathy, and palpitations. Ten years after
her augmentathn, at the age of 30, she underwent removal of
bilateral ruptﬁred implants, followéd by the immediate insertion
of saline brea;t implants. Two years later she develbped the
new onset of menstrual 1rregular1t1es, poor wound heallng, and
periorbital edema. At the age of 33 she began to notice gradual

slow improvement (but by no means resolution) of her chest pain,

arthritis, photosensitivity, palpitations, tinnitus, neck 1ymph-

15



adenopathy, night swédts, dizziness, hoarseness, metallic taste,
hair loss, mya#gias, nausea, tremors, epigastric pain, and ab-
dominal bloatiﬁg. Five years after.saline exchange,”at_the

age of 35, she developed the new onset of dysesthesias in her
fingers and heahaches, followed 6ne year later by recurrent

sore throats, d}sphagia, and a papular erythematous rash én

the extremitiesé(unrelated to sun exposure). At age 37 an ANA

!

was positive inia titre of 1:i60 in a speckled pattern, and
a Schirmer test was 8 mm; other lab tests {chemistries, thyroid
function, CBC, ;tc.)’were normal, and hervclinical condition
remained unchanged. |
Table 2 su@marizes the improvehent data for all explantation
groups that werg analyzed. Graphic illustration of the fésults
is shown in figure 3. As the length of time of gel device ex-
posure increaseé, the percentage of improved éatients decreased.
Ten of the: 156 patients underwentlTRAM fiap sgrgery'after
final removal oﬁ their gel-filled implants (average implantation
| :
time ten yeafs); An example of this is noted in figure 4.;"
Five patients (?O percent) develoggd panniculitis (subcutan-
eous fat necrosis) in the breast areas and/or the abdominal
site, which is five times the expected incidence in non symbto—
matic individuais without gel dévice exposure. No'pfediSposing

factors could bé identified such as malignancy, unilateral

implant, prior rupture, or multiple implant exchanges.

1
'
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DISCUSSION

i
i . .

This reporf of 156 symptomatic breast implanﬁ recipients
who underwent ekplaﬁfation revealed a declining occurrence of
systemic impfovement with iﬁcreasing duration of gel device
insertion. The best chance for disease amelioration was.noted
when implants were removed on average ﬁo later than 731 years
after insertioné Shorter implantation time of less than five
years did not yield better results. These observaﬁions are
complementary t% prior findings in the entire ceohort of 300
in whom increaséng severity of systemic illness was directly
related to the iength of time of gel device exposure? Taken
together, the sicker that patients became from their silicone-
induced illness; the less likely they were to improve after
removal of thesé devices.

Improvemenf began an averagewnine months after implant
removal, was unéffected by prior rupture or multiple éurgeries,
and could not b? predicted by age, unilaterél‘implant,,or sub-
sets of clinicai features. 1In patients without saline‘exchange,
improvement was;accompanied by a ten percent occurfence of para-
doxical and simgltaneous disease progression chéracterized by
the appearancevéf new symptoms ana signs. This implies that
residual mechanisms of silicone-induced disease causation'con—
tinued to be opérative despite a natural attempt by the body
to heal itself ?ollowing bulk device removal. This phenomenon

was unaffected by prior rupture, multiple surgeries, or pro-

longed implantation time, but had a risk nearly five times as .

| ‘ 17
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great in any of| those who improved after gel for saline ex@hange.

Since the elast@mer, or envelope, of a saline implant is similar
to the envelope of a gel implant (i.e., both are solid silicone),
in some patienté already sensitized with a gel~induced illness

further exposuré to analagous devices proved to be deleterious.

This risk increésed seven-fold in any of those who were unim-
proved after gei for‘saline exchange., The significance df‘rup—'~
ture (in the ab%ence of saline exchange) was confined to a three-
fold risk of di%ease progression in unimproved patients;

Except for%nonsteroidal anti-inflammatory drugs and/or

: ' ,
analgesics, the essential cornerstone of managing systemic

[ o .
illness was thegsurgical removal of the silicone/gei-filled

. :
breast implants. Verification of the results in figure three

will require an%lysis of other groups of symptomatic implant

recipients. In addition, the 12 years of gél-induced disease
|

development wil% ultimately need to be balanced byva comparable

observation period after explantation to help determine whether
| .
silicone~induced disease can persist indefinitely. 1If these

results are susﬂained, it does not”bode well for the remain-

'

'
i

ing 144 patients! (from the original cohort of‘300) in whom

silicone gel—fil?ed devices remain implanted over an average

14 1/3 yeafs‘(loggest 27 years). Of these 144 patients, 79

{55 percent) pre%ently have a raptured implant in place, and

when placed on the curve in figure 3 can be expected to have

less and less ch%nce of improvement (and a corresponding;in—

creased risk of hisease progression) despite future anticiﬁated
|
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explantation. E;n many of these patients, a iack of adequate
health insuranc% coverage is one of many factors adding to the
delay in sufgicgl removal. |
Improvemeni data in this report were not evaluated or
adjusted for ti%e to disease onset, as the numbers of patienté
were too smali %o permit such an analysis. Instead, the average
disease onset of 23 years after implant insertion was utilized.
It may well be éubsequently shown that the explantation improve-
ment curve noteé in figure 3 shifts to the right for a later
disease onset. EAS an ekample; a patient with 15 years total
implantation ti%e, whose silicone-induced illness did not begin
until 10 years from the time of original insertion, might be
expected to havé a 67 percent chance of improvement (based on
five years of sﬁstemic disease activity) instead of less than
30 percen£ chaﬁ%e of amelioration (based on total implantation
time). For thié latter premise tolbe proven correct, it would
mean that incregsing latency of systemic.disease onset has a
favorable effecﬁ on the chance of improvement following explan-
tation. Superi%posed on this arelpotential tréatment‘variébles,

such as dietarylinclusions or exclusions, exercise, metabolic

; 3 k3 »
supplements and alterations, pharmacologic regimens, or other
|

innovative interventions.. Any treatment modalities claiming
long-term success for disease amelioration must be measured

against the natu?al course of the illness.

In summary,l the findings in this cohort of symptomatic

breast implant r%cipients provide supportive evidence for the

|
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existence of a 5ovel illness triggered by silicone'gel—filled

~devices. The céance of clinical improvement following
| o

explantation wa$ inversely related to the length of time of

prior gel de&icé exposure. These results are directly
| ' .
9

complimentéry to previously reported disease development data,

! . :
and strengthen ?he recommendation that advice given to

symptomatic patieﬁts for implant removal should bévbased

. | . .
primarily on thé total duration of implantation and not whether
implants are théught to havevruptured. The risk of éei for

| .
saline exchange|is in need of further assessment as this'was

;

capable of perpétuating systemic disease progression in patients

already demonstrating established silicone gel toxicity.

i
'
i
1
|
i

i
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| EXPLANTATION
] . 156/300
i Five Categories

& .

ORI¢INAL NON- RUPTURED GEL 27/156
0RI¢INAL RU?TURED GEL 48/156
MUL%IPLE GEL SETS, NO RUPTURES 8/156
MUL%IPLE GE;, AT LEAST 1 RUPTURE. 29/156
GEL%EXCHANGE FOR SALINE - 44/156

[

i

|

;
Tabie 1 Patients who underwent final

implant removal,

'silicone gel-filled breast



IMPROVEMENT
AFTER EXPLANTATION

@EL EXPOSURE | PERCENT

| (YEARS) . IMPROVED
74 ONR 67%

| 104 SAL 59%

é 12% . ORP O 44%

, ”

E 14% MRP 31%

|

|

ONR = ORIGINAL NON RUPTURED GEL
SAL = GEL EXCHANGE FOR SALINE
ORP = ORIGINAL RUPTURED GEL

MRP = MULTIPLE GEL SETS, AT LEAST ONE RUPTURE

Table 2 Percentage "of patients experiencing
' improvement of their symptoms and
signs after final gel implant(s) removal.
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LEGENDS FOR FIGURES
| :

Figure 1: Silicone, or foreign body giant cell, graﬁuloma.

Figure 2: @ppearance of a 37 y.o.w.f. after finalr
éxplantation of bilaterally'ruptured silicone
éel-filled implants,

Figure 3: ihe explantation improvement curve. The.chance
of realizing amelioration of systemic symptoms and
{igns following final implant(s) removal was
ﬁnversely related to the length of prior gel
gxpasure‘(i.e., total impléntationj time.

Figure 4: & 49 y.o.w.f. six months after simultaneous fiﬁal
Eemoval pf gel implants and reconstruction by

TRAM flap surgery (see text).
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Dear Mr. Jennings.

June 12, 1997

Dianc Griffith, the congressional liaison of a national and international silii:rme-.s:upport
organization, USSW, spoke with vour assistant today, regarding a requested appointment, and
was asked to fax an agenda of concerns 1o be discussed during a future meeting. The subject of
our main topic relates to an urgent, growing nced of a I'ederal 1'ask Force on Silicone Implants,

.as specified in a March 18 Leiter 1o Congress. In support of this concern, scveral United States

Representatives arc now writing a congressional, White [ {ouse petition, calling for such a
working task force. Though I had carlier forwarded a copy of the authored Letter fo Congress.,

along with summaries of important, governmental meetings recently allended. T re-submit the

congresstonal letter.

As T will returnito Washington during the week preceding a June 26, afternoon meeting

- with Director Blumenthal of the Office for Women's Heulth, Public Health Service (and a
morning taping of Dr. McLaughlin’s television program, (ne on One). an appointment
scheduled in that general time-lrame would be greatly appreciated. We also have an appointment
pending with Dcputy Sccrctary Kevin Thurm, Department of Health and Human Services,

| thank you for, ,your willingncss to discuss this serious health crisis, affecting, literally,
hundreds of thousands, upon thousands, of Amcricans as well as an unbom generation of

children. ‘

'
H

Cordially,

Mﬁjj// ;f!

Pamela Stott-Kendall

&
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LETTER TO CONGRESS

Statement of legrslative and Governmental Rellef for Silicone implant Reaplem:

: : Prepared for:
Jan Erickson
i National Organization for Women
1000 18th Street, Suite 700
Washington. DC 20038

N Prepared by:
Author Pamela Stott-Kendall, Torn filusions
(Reference: Torn lusions has been accepted by the Food and Drug Administration for inclusion in the
FDA Center for Devices and Radiological Health Library.)
Diane Griffith, congressional liaison for United Silicone Survivars of the World (USSW)

March 18, 1997

Introduction:

Siliconc implaitation represents a forty-year period of human experiment without
governmental or Jegislative intervention and regulation having required: 1) proof-of-salcty
submissions from manulacturcrs (in 1991, silicone-gel breast implants failed to prove safc when
industry safety-data was finally demanded and reviewed by the Food and Drug Administration,
FDA), 2) supervised clinical testing, 3) epidemiological research study. 4) and, more recently,
the study of currently-injured implant recipients. To date, through the 'DA’s mandatory

Manufacturer Device Reporting (MDR) program, silicone-gel, breast implant manufacturers have

reported over 115,000 injuries and illnesses and closc to 100 deaths; these MDR statistics
increase at a rate of several thousand, new reports of breast implant-associated imjurics and
illnesscs, along with seéveral, new reponts of associated death, each and cvery month. Despite
documentation of continually-rising numbecrs of women harimed, and despite documentation of
similar injurics, illnesses and deaths having occurred in relationship to all silicone implants of’
different form and usc, none of these other silicone devices have undergone 'DA review nor
scrutiny of industrial praof-of-safcty data.

. — . . . ' :
In face of silicone’s ongoing, unregulated human cxperimentation and on behalf of more
than thirteen-nullion Americans, including women and men, who are recipicnts of various
implanted silicone devices. and in (urther protection of their children cxposed to

.second-gencration sxhcone risks. we ask and recommend that the {ollowi ing congressional and
- governmental initiatives be introduced and Unplt‘men[bd

Governmental Initiatives to be Enacted:

1
i

]. Federal Task Force comprised of:

A. Knowledgeable medical experts who satisfy criteria restricting special-interest
afliliation and who have conducled mdcpcndemly funded, peer-reviewed, published silicone
research. ‘
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B. Steering Committee of injured, silicone breast-implant recipicnts who represent the
cstablished goals of silicone informational and support networks.

C. Federal dgcnc.y rcpresenmuws of the Nﬂtl(md Institute of llealth, Food and Drug
Administration (FDA Lcntel for Devices and Radiological Health and Office of Consumer
Allairs), Health and Human %ervxccs, Center for Dnscasc Control and Social Sceurity
Administration. :

D. Represcntatives ol major health-insurance providers.

2. Immediate guidelines sct and action taken, with punitive measures adopted, by appropriate
federal agencics (Federal Communication Commission and/or Food and Drug Administration) to
effectively monitor, as well as to enforce, cxisting regulations that prevent circulation of
misleading and false adventisement relating to silicone-implant use and safety.

3. Patient registry be formed (o therchy total and track all siliconc implant recipients, including
supervised follow-up ol the long-term effects of silicone implantation, pertaining, but not
limited, to local, systemic, itntnuné and neurological complications. Information collected may
be utilized 10 cstablish diseasc-criteria relevant to silicone ilincss: a specific, unprecedented
syndromc encompassing chronic inflammation, autoimmune/connective-Lissue disorder,
neurological involvement and toxic reaction that, as a syndrome, is typified by uniquc, yct
undcfined combinations of symptoms, clinical observations, laboratory ﬁndmf,s systemic
orpan/gland damagc and immune dysregulation.

4. Adequate fedcral fundmg for silicone research be allocated to University-associated
rheumnatologists, immunologists, ncurologists, toxicologists, oncologists, endocrinologists and
pediatricians who satisly criteria restricting special-interest aftiliation. By this restrictive criteria
plastic surgeons, cither individually or as group-organizations, will not reecive lederal
rescarch-funds; in addition to special-interest considcrations, plastic surgery is not a diagnoslic
field of medicine. ~

il

S. Public-health campaign to disperse factual information on known compl'wtions and risks of
s1hcone implantation be implemented by: 1) Health and ITuman Services, 2) U. 8. Public Health
Scrvice, 3) Center for Disease Control, 4) and any other lederal ageney serving public cducation.

'or example, the public has not been informed of the FDA's own statistics stating that 71% ol all.

breast implants rupturc, or show severe gel-bleed/lcakage, within ten years: 95% of these devices
rupture within fifieen years, and gel-leakage oceurs in 100% of all gel-filled devices from
day-one of implantation. A public-hcalth campaign, supported by these federal agencies, shall
also initiate an educational program to benelit members of the medical community, in particular,

those individual physicians who treat implant patients on z regular basis.

6. Due 10 unacceptable device [ailure and complication rates, the silicone-gel, breast implant ban
(1992 FDA restriction‘of general market) shall remain in effcet permanently. Recent rescarch,
{conducted by Mayo Clinic/Department of Health Sciences/Division of Rheumatology and

- Internal Mcdicine/Division of Plastic Surgery) published in the New. fingland Journal of

Medicine on March 6, 1997 (Vol. 6, no.10. pp. 677-719), supports a restriction of gel-filt, breast
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implantation. In this st:udy, 25% of women {one in four) who received these devices required
additional breast-surgery due to complications occurring within five vears of initial implantation,
Tn cancer patients alter' masteclomies, breast-implant complications are three times more likely 1o
occur than in cosmetic patients.

7. Continuation of Social Security, Welfare and Mcdicare/Medicaid benefits for silicone-related
medical disabilitics stemming [rom “loxic effects of silicone™ as all lowed by the ICD-9-CM
classification system. | :

!
8. To rellect accurate statistics, research and data compiled by the FDA, the agency shall update
and revise Consumer publications, currently being distributed to the prospective and current
implant recipients, to provide all known information on silicone breast-implant risk.

Legislative Initiatives to be Enacted:

i

1. Housc Bill 366, wrilicn by United States Congressman James A, Traficant, Ir., of Ohio, cited
as the “Breast Implant Accountability Act”™ to “require the surgical removal of siliconc gel and
saline fill breast implants, to provide for research on siliconc and other chemicals used in the
manufacturc of breast implanis.”

{

A. Explantation: Manufaclurers shall pay all related medical, surgical and hospital costs
of surgical removal of breast implants: explant paticnt may choose the physician and hospital of
choice; the surgically-removed implant is the property of the explant paticnt; public notification
“shall be published in ﬁalional publications and newspapcrs of general circulation.™

B. Follow-up cale and treatment of complications: Manulacturer is responsible for
“post-operative care and trealment, including subsequent surgery to remove residual silicone,
scar capsules, and granulomas, mammograms, and medication.”
i

C. Rescarch shall be conducied, or contracted to be conducled, by the Secretary of Health
and 1luman Services to determine the “physiological, neurclogical, and immunological effects of
silicone 10xicity and toxicity of other chemicals found in, or used in the process of
manufacturing, breast implants.” ,

D. Informed consent; Physicians may not perform an implantation unless the prospective
patient has first signed a consent form, prescribed by the Secretary of 1lealth and Human
Services, stating that the prospective patient has been informed of “all health risks associated
with silicone oil, silica, and other chemicals used in the manufacturing of breast implants.

E. Physician services: A physician shall not retuse to treat a patient because that paticnt is
a breast-implant recipient.

1

I. Organ and blood donations: “The Secretary of Health and Human Services may not
make & grant... Lo an OrUdn procurcment organization if such organization has allowed an
individual who has a breast implant in their body to donate an organ of the individual’s body™:

“the Sceretary of {lealth and Fluman Services may not license any entity engaged in the
S

-

|
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collection of blood ... it such entity receives blood (rom an individual who has a breast implant in
their body.” ‘ ‘

2. Additional legislative protection is sought o provide health-insurance coverage, without
exclusion or policy cancellalion, pertaining to local and/or systemic adverse effects of silicone
implantation relating Lo both cosmetic and reconstruction surgery. o

As manufacturers fight to limit financial responsibility, and lessen setilement or court awards,
to injured, siliconc-implant recipients through industry litigation and bankruptcy pleadings and
whilc health-insurance providers cancel and amend policies to exclude and/or deny
silicone-related coverage, thousand upon thousands of siliconc ill women, and nicn, turn to
government-assisted support programs. FDA consultant and John 1lopkins physician Dr.

- Norman Anderson has stated estimatcs projecting that 133 to 169 billion dollars will be needed

for the monitoring, management and rehabilitation of breast implant victims residing in the
United States alone. Tnjtime, public outcry and outrage will rcach Congress; the number of
silicone ill people who,iaftcr losing cmployment and health-insurance benefits, must rely upon
government-assisted programs, both [or support and medical care, grows at an alarming ratc
(MDR statistics). Rescarch presented during a March, 1995 Immunology of Silicone Workshop,
sponsored by the National Institute of Tlealth, stated additional estimates projecting that less than
300,000 of an approximale, two-million American women with breast implants have rcached the
period of high risk for developing siliconc-related discase. 'The I'DA has acknowledged a scven
to fifteen-ycar period 0’1;“ latency before symptoms and signs of implant-related iliness surface,

3. Duc to an established seven to fifteen-year period of disease latency associated with the
development of silicone-related illness, current “statue of limitations™ time-restriction on court
case-filings and the discovery process, as applicable to product-liability litigation, must be
revised and extcnded on both state and federal levels. Appropriately, in the state of New York,
courts have waived “statute of limitations™ restriction applicable 1o breast implant-related legal
actions. ‘

4. To ensure that cqual dxsmbunon of financial burden rests upon those parties held respensible
and not solcly be delegated to governmental assistance at the public’s expense, Congress must

address the larger issuc of securing just compensation {or injured, silicone implant recipicnts.

5. S. 224, written by Sc:nator Herbert T1. Kohl ol Wisconsin, cited as the “Sunshine in Litigation

Act of 1997 to “amend chapter 111 of title 28, United States Code, relating 1o protective orders,

sealing of cases. disclosures of discovery information in civil actions, and for other purposes.”

A. Protective orders and sealing of cases/scttlements relating to public health and safety:
An order undcr rule 26 (c) of the Federal Rules of Civil Procedure, restricting the disclosure of
information, must not restrict the disclosure of information which is relevant to public health or
safety; or “the public interest in disclosure of potential heulth or safety hazards is clearly

‘outweighed by a specific interest in maintaining the confidentiality of the information or records

in quesuon" “the quuesled protective order is no broader than necessary 1o protect pnvatc
intcrest.”



GJun-12-27 12:06P : : ' P.O6&6

3

[ <
B. Duration: No order entered in accordance with this protective provision shall continue
in effect after the entry of final judgment, “unless at or after such entry the court makes a
scparatc particularized finding of fact that the requircments” of amendments (paragraphs 1, A or
C) have been met; the party sceking the mlry of an order carrics the burden of proof in obl;unmb
such an order. :
C. *No ag eements between or arnong pdmes in a civil action filed in a court in the
United States may contain a provision that prohibits or otherwise restricts disclosurc of relevant
‘information to any I'cderal or State agency with authority to enforce laws regulating an activity
relating to such information™; information disclosed o a Federal or Statc agency, as described, |
“shall be confidential 1o the extent provided by Jaw.”

D. As 1o evidence of serious public-health consequences resulting from a long history of
court-protection of documents held scerct despite warnings of health risks allecting the gencral
- public, the 1984 Stcrn versus Dow Corning case in California is « prime example. Attomey Dan
Bolton, who represented the plaintifl] testified before a 1988 1'DA Advisory Panel Review:
“I can tell you, however, that the jury saw many of these documents
and determined that DOW had committed fraud, mislead the public,
and disregarded the safety of women in marketing silicone breast
implants. The judge in the Stern case described lhe Dow’s conduct as,
quote, ‘highly reprehensible.™™ ‘

6. In closing, we ask that a congressional investigation and full hearing be held into the
accountability of Dow Corning, Dow Chemical, Baxter Healtheare, Bristol Myers-Squibb and .
other silicone-implant manufacturers.

H



