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ABS TRACT 

An undersitanding of the normal and essential integration 

·of the element. silic.on. il'Jl biosystems, as. well as knowledge of 

its fundamentall chemistry, are crucial to understanding its 

role in health
l 

and disease~ Modern organosiliconchemistry,
I 

based in part ,on the artificial silicon.:.carbon bond, coincided 

with the emerg:ence ofbiomaterials and bioengineering fields 

fifty years ago, and was thought to be a fortunate coincidence 

I 

due to conventional wisdom that high molecular weight polymeric 

siloxanes wer~. chemically and biologically inert.. These concepts 

have been chal:lenged by reports of silicone migration and degra

dation following insertion of gel-filled breast implants, claims 

of a novel s~stemic illness appearing in many breast implant 

recipients, and investigations implicating varied and permeating 

immunotoxic m~chanismsof disease causation by breast devices. 

The pre sen t s ~u d y de vel 0 p sad d i t i 0 na I pote n t i a I pathog e net i c 

ideas based on alterations of cell biochemistry by silicon-

containing co~pounds, and offers correlation of the patients' 

diverse clini6al features with plausabledisruption of basic' 

biological processes. This in turn raises new questions con

cerning every~ay environmental exposure, has broad implications 

for multiple other diseases, can provide alternative directions 

for future in¥estigative research, and may.contribute to the 

ongoing redefinition of immune dysfunction and inflammation. 
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Silicon (Si) is the second most abundant element in the 
! 

earth's upper srust, second only to oxygen (0), to which it is 

usually bound rn nature rather than existing free in its 
I' 

elemental form. Under ordinary circumstances silicon, like 

carbon,' is capJble of forming four bonds, and both are known for 
i 1,2 

their ability to polymerize and form network covalent structures. 

However, unlike carbon, silicon does not usually form stable 
1,2 

bonds to itself. Silica (silicon dioxide, or Si02) consists of 
, 

two double bonded oxygens to silicon, .and is found in amorphous 

and crystallin~ forms. The amorphous forms include natural and 
10 

synthetic glasses and fumed fillers in many consumer products. 

Crystalline siiica in the form of quartz is the most abundant 
I 

mineral in the 
I 
l earth's 

. 

crust, and is essentially a dehydrated 

hard igneous rbck formed by high temperature and pressure 
1 ! 

processes. Other forms of crystalline silica include cristobalite 
10 

and tridymite.1 Silicates are minerals composed of silicon. oxygen, 

and other ions! (K. Na, Ca, Hg. Fe, AI, P, etc.), and are also 
I 1,10 

part of most rpcks on the earthJs surface. Some nonfibrous 
! 

(crystalline) ~orms of silicates include feldspar, talc, mica, 
, 

vermiculite, a!nd bentonite, while fibrous forms include all the 
i 1,10 

asbestos compo~nds. 
I, 

The upper' crust layer above the mantle of the earth consists 

of igneous ro~ks, sedimentary rocks, hydrosphere (oceans, ice, 
! 1 

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

ar~ rocks which hav~ been formed by a melting process caused by
I 

high temperature and pressure. Silicon content in igneous rocks 
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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 


I 


·..de·signated as basic (e.g., diorite, gabbro). Sedementary 

rocks consist ~f three main types: limestone, sh~le, and sand
1 


s to ne • These contain the common minerals like feldspar and 

, 

quartz, and al~o contain dolomite, calcite, and hemotite. The 

1 


silicon conten~ of sedimentary rocks is also high. 


The hydrosphere acts as a link and balance between the 
I· . 

igneous rocks ~nd the sedimentary rocks by the na~uralprocess 

of chemical weathering. In this process, silicon in various 


forms is leach~d out and transported via rivers and streams 

! 

from the igneQus rocks of the continents to the oceans, where 
I 

water, carbon idioxide, and hydrochloric acid are added along 

1 I 

the way. As ~he 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 mduntains and continents. The entire weathering 

i 
process releases free solid silica which, in the presence of 

I 
1 

water, produces monosilicic acid: 

Si02 + 2H20 -~) Si(OH)4 

This is true for any of the forms of silica, amorphous or 
1 I 

crystalline. :The rate of reaction depends only on the temperature, 
I 

pressure, and:the nature of the solid silica phase. The· -OH 
I 

I 


group attached to silicon is called a silanol. Silicon in 
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.1 

natural waters exists mainly as monosilicic acid. Despite varying 


concentrations 'in drinking waters i~ different municipalities 
, 

·'and countries, ihuman serum concentrations of silicon remain the 
I 

1,10 

same in the presence of normal renal function. 


The emergence of silicon metabolizing biological systems
i , 

500-600 million years ago, especially in diatoms (unicellular 


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

f 

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

For these orga~isms silicon was and still is essential for 

virtually any and all cellular functions, including DNA synthesis, 
I 	 I 
&nergy production, and cell wall structure. During 


the sub~equent:complex and long evolutionary process a choice 

I 

was made between phosphorus and silicon, and the original primative 

formation of organic silicate esters gave way to present day 
: 	 I 

sulfate and phbsphorate esters. The net result was that the 


older pathways: have long since been abandoned by the higher 

I 

organisms. Th~s, part of the intracellular capability to 

recycle silicon in this globally crucial and integrated biochemical 
I 

man n erappea r s : to have been los t • 
, 

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 

I 

have function~l significance in man contain silicon bonds linked 

1 


to oxygen, not!
i 

carbon. There is a biological need for silicon 


beginning with embryologic development of connective 	tissues 

1, 45 


I
and subsequently encompassing maintenance of the same. It has 
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been known for !over two. decades that silicon, calcium, phosphorus; 

and magnesium Jccumulate in the mitochondria of osteoblasts before 
I 

any eV1. d ence 0 f: 
! 
.. extrace 11 u 1ar OSSl. f'1cat10n.' occurs. 1,455 1, 1 . 1con 

de f,ici ency i n ~nima 1 s cause s reduced minera 1 i za tion of bone, 
I 

reduced collagen content of bone, reduced skeletal growth, bone 

deformities, t~inner articular cartilage, smaller and less well. 
I 

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

I 1, 45 . 
mucous membran~s. Under normal conditions silicon is found in 

I 

highest concentration in the aorta, trachea, tendons, ligaments, 
. i 1,10 

bone, cartilag~, skin, dental enamel, cornea, and sclera. For 

these areas an4 
! 

all other connective tissue sites throughout the 
I 

I 


body, the proteins in the solid phase extracellular matrix con

taining covale~tly bound carbohydrates are classified into three 
I 

categories: gltcoproteins, 'collagens, .and proteoglycans. For 

proteoglycans, I the major carbohydrate component is a glycosamino
I 

glycan, which is an unbranched long chiin that is highly sulfated 
11 

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

sulfate, chondroitin sulfate, hyaluronan, dermatan sulfate, 

Iheparin, and heparan sulfate. Silicon provides links within 
I 

and between polysaccharide chains of glycosaminoglycans, and 
! 1,45 

helps link the! glycosaminoglycans to their respective proteins. 
II and I 

Types1'IX cOllag~ns are also known to contain bound glycosamino
i 

glycan chains.! Glycoproteins are formed when sugars such as 

mannose, fucos~, galactose, sialic acid, and N-acetylglucosamine 
. . . I . 23 

are linked to~~6teins in oligosaccharid~ units. All of these 

mat r i x com po n eln t s are adh e s i v e s, act ingas g 1 u e s by bindin g t 0 
I 

I 
5 



'I 

each other. T~us,
I 

in an extracellular locale, silicon contributes 
I 
I 

to the architedture, form, strength, and resilience of connective 

tissues. 
I 
I 

I
The solid iphase extracellular matrix is also involved in 

I 

storing, bindi~g, protecting, and releasing many regulatory 
I 

iagents. All hormones, growth. factors, gases, waste disposal, 

and nutrients clust penetrate or pass through the matrix in moving
I 

from one tissu~ or compartment to another. Matrix components 

can select, inhibit, facilitate, and remove molecules with which 

they come in c6ntact. For intercellular exchanges of information 
I 

(e.g., neural ~ransmission), the role of the matrix must be 
I 

I
considered. 

I 

The class~c extracellular matrix macromolecules are chemi

cally similar ~o macromolecules found on cell surfaces, and as 
I 	 . 11 . 	 I 

such are 1ntegral membrane components as well. The cell membrane 

bilayer of phokpholipids acts as a solvent for integral membrane 
I 

proteins WhiChl can diffuse laterally in this milieu. The 

attached sugar
l 

residues on these proteins are always located on 
I 23 

the extracellu~ar side of the plasma membrane. These carbohy

drates areinflormation rich molecules, and their diversity and 
I 

I
complexity confers a variety of important functional character-

I 
istics. Exam~les in th~ proteoglycan category include syndecan, 

aggrecan, dec~rin, versican, biglycan, and glypican, with known 

functions as receptors, adhesion molecules, signal transducers, 

. h'1b' r 1Igu 1 and epithelial cell layer1n 	 1tors, ators, stabilizers. 

Other ce~l surface proteins are intermittently linked t~ 
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glycosaminogly~ans and are termed part-time proteoglycans. 
I 

Examples include thrombomodulin (an endothelial cell membrane 
I . 

proteoglycan that interacts with protein C and thrombin to 

influence coag~lation), betaglycan (receptor for transforming 

growth factor B), and CD44 (hyaluronan receptoi, lymphocyte 
11 

homing receptor). The CD44 receptor mediates specific adhesion 
I 

of lymphocytes!to high endothelial venules in lymph nodes. It 
i

has a wide dis~ribution, and is expressed in brain, medullary 

thymocytes, B ~ells, monocytes, mature T cells, fibroblasts, 

granulocytes, ~rythrocytes, keratinocytes, and carcinoma cell 
I 

lines. Some of the solid phase and cell surface proteoglycans 

are also known l to be soluble in the body (i.e., exist in blood 

or tissue flui~s), such as aggrecan, decorin, glypican, hyalu~-
I 

I 


onan, betaglycan, and syndecan. Hyaluronan is involved in varied 

biologic proce~ses ranging from embryonic development to wound 
I 

healing. On t,he ce 11 surface bet ag lycan enhanc es signal re spon

sivenessto TGF-B, but in the soluble matrix phase it is an 

antagonist. 
I 

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

of .the proteoglycanmacromolecules 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 me~brane of most animal cells, is present over most 
i 

I 


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

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

cells. The basement membrane contains at least one proteoglycan, 

7 



perlecan, whicH contains the glycosaminoglycan heparan sulfate. 
i 

The cell lamina is intimately involved with active exchange in 

and out of the 'cell, filters and protects the surface of the 

cell, and provides temporary binding and/or storage of a variety 

of regulators ~nd growth factors. Signals from the synaptic 

cell lamina of.muscle cause acetylcholine receptor gen~s to 
I 

transcribe agrin (which contains three laminin modules). Secretion 
! 

of agrin resul~s in interaction with proteoglycans, inducing 

aggregation of!the acetylcholine receptors at the neuromuscular 

junction. Perlecan also interacts with platelet derived growth 

factor and dampens its sti~ulation of smooth muscle replication. 
I 

In the fluid prase heparan sulfate can inhibit fibroblast growth 

factor bindingl to fibroblast receptors. 

• I 

Glycosaminoglycans are also present in secretory granules 
I 

inside mast ce~ls. the latter of which are found in or around 

alveoli, bowel mueosa, dermis, nasal and conjunctival mucosa, 
11 

synovium, blooa vessels, and bronchioles. Preformed mediators 

such as trypt~se are stored inside secretory granules bound to 

heparin, in close proximity to chondroitin sulfate E. Mast cells 

secrete sergl~cin, a proteoglycan also made by ~ll other types 
I 

of hematopoet~c cells (including natural killer cells), which 

stores and protects a variety of agonists with which ~t is co

packaged. For the mast cell this includes histamine, and when 

taken in its entirety serglycin clearly in involved in regulating 
I 

the release a~d rates of degradation of all sorts of bioactiv~ 
I 1 
! 


reagents responsible for inflammation, immune responses, and 
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coagulation. If tbis regard it is interesting to note that 
I 

suppression of ~atural killer cell activity has been reported 

in patients with silicone gel breast implant toxicity, with 
r 25 

reversal of th~s dysfunction following explantation. 
I 

Glycoprot~ins are equally pervasive in their functional 
. i 11 

importance, an~ mediate ~any biological recognition processes. 
I i 

I • 


Glycoprotein r,ceptots in the cell membrane of platelets are 

intimately invdlved in Jdhesion and activation. Thrombospondin 

(a iJ platelets and other cells) influencesglycoprotei~ found 
I i 

fibrin formaticin and ly~is by inhibiting plasmin. Laminin bound 
i I . 

to adhesion mOlecules 0 1endothelial cells is in turn bound to 

type IV collagJn by ent~ctin (a glycopro~ein that is a major
I ' . 
I ! 

constituent of!basementmembranes). Proteolytic fragments of 

the laminin alpha chain are chemotactic for mast cells. The 
i 

majority of cell surface receptors mediating endocytosis are 
! ! 23 

transmembrane glycoprotJins. Apolipoproteins are glycoproteins 

that not but also hoidonly ~OlublizejliPoprotein constituents 
I 

I 

the key £unctibn for their metabolic fate by interacting with 

I enzymes and ceil membrane receptors. Endothelial cell surface 
I I 

receptors for ?xidized bl'DL are complemented by lipoprotein lipase 
I . 

bound to heparkn sulfates. Indeed, the comingling of numerous 
i .I 

glycoprotein and proteoglycan molecules on the surface of etido
! ! 

thelial cells bnables these cells to perform a wide variety of 
I ! 

critical physiologic fu~ctions by interacting with (1) cellular 

and soluble bl~od comPdie~ts, (2)other cells in the vascular wall, 
I , 

(3)solid phasei matrix c~mponents,and (4)multiple cytokines, the 

9 



, 
latter of whic~ can up r~gulate other adhesion molecules (selectiris, 

in t e g r ins, etc .f) .. The JarbOhYdrate binding adhesion molecules 
I 
I

known as selectins are similar to the carbohydrate binding proteins 

of E. coli calied lectiJs, which enable the bacteria to adhere to 
I ! 

epithelial cel~s of the IGI tract. This highly preserved evolu
. I 

tionary mechan+smforms Ithe basis for some viruses to gain entry 
I I 

into host cells, and for the CD44 ligand. Adhesinsare surface 

1 :
molecules expressed by other microorganisms that use the matrix 

: . I 
as a substrateito establish infection. As an example, both 

I . 
pneumocystis a~d aspergillus bind to fibronectin, a glycoprotein 

that has affin~ties for!collagen, fibrin, heparin, thrombospondin, 

1ntegr1ns,. . an I of bacterial cell walls, an d h h . f ormsd''components w ic 

a substrate fO~ repair lells to adhere to in wound healing. 

During angiogeheSis (nebVaScularizatiOn) if anchorage dependent
! ! 
, I 

endothelial cell spreading and migration is inhibited,apoptosis 

. . d: A .1 h d 11S tr1ggere • I POptOS1S as recently been reporte to occur Wlen 
I ! 

anti-cardiolipin antibodies bind to membrane complexes of phos•. I 44 
phatidYlserine! and B2glYcoprotein. 

From the preceding discussion it can be appreciated that , 

i 


despite losingl its role. in energy production and DNA synthesis, 

silicon bioint~gration ~emains quite extensive in that it is
I! . 

intimately in~olved wit~ macromol~cules displaying endless varia

· f· Ii II.. . I I I . It 1 0 nsoc0 mPiex 0 v e r alP p 1 n g 1 n t erac t 1. 0 n s • t a so seem s 0 g 1. C a 

that silicon ~like growrh factors, cytokines, hormones, and 

vitamins) sho~ldimpac~ on matrix regulation, contributing to the 

circuitous obiervation jthat the matrix itself is directly and 

10 




I 
I ,

indirectly invblved in feedback on its own production, polymeri~ 

zation, degradation and recycling.
I 

Perhaps ore of the most striking facts regarding the 

biochemistry of silicon is that virtually no silicon-carbon, 

silicon-hydrog~n, or siiicon-silicon bonds have been" detected in 
1,2 ii, 

nature. Butbver 50,000 such compounds were synthesized during 

:.1 lb' d f h . f I 1ast centufY 1n many a orator1es, an orm t e b . 0tle aS1S 
: , 

mod ern 0 r g an 0 s;i 1 i con c h Ie mis try • The s e mol e c u 1 e s e sse n t i a 11 y con 

tain to silicon through the siliconorganic S~bstituen~s bound 

carbon bond. :Common si[icon containing products include fluids, 
I I, ' 

oil 5, rubbers,' pI ast ic 51' resins for impregnation of paper and 

fabrics, glass!, cosmeti!cs, lacquer, paint, varnish, adhesives, 

sealers, anti~stick agents, anti-foam agents, water repellants,
I , i I 

insulation ma~erials, h~usehold abrasives, beer, inse~t repellants, 

pes tic ide s , in sec tis ides , and 0 the r po i s on s • The s e 1at t e r t h r e e 
, I 

items are comparable tol strychnine and can cause muscle twitching, 

convulsions, fever, tre,'mors, respiratory depression, paralysis, 
; 1 

and altered c~agulation. Other products increase the yield and 
I 

quality of cr~ps, incrJasethe weight of fowl, increase egg pro

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

dried eggs), ~oat frui~s to prevent bruising, and aid in food 

processing. BiOlOgicaJl Y active organosilicon compounds with 
[ , 

everyday medical uses are myriad, and include antomicrobials, 
I ' 

psychotropic drugs, anJiconvulsants, anti-tumor agents, wound and 

burn ointments, skin cJveringS to promote ,faster healing, anti-
I I 1 ' 

flatulants, anti-ulCerlagents, and allopecia preparations. Some 

of these products contain silicones and have the ability to 

11 



modulate hormonal, endocrinologic, and neurotransmitter functions. 
, , 

Other widespre~d applications of this technology include intra-
I 

venous tubing,: cardiac pacemaker lead tips, heart valves, cerebro

spinal fluid shunt tubing, digital joint arthroplasty prostheses, 
: 

vitreous replacements, lens implants, contact lenses, syringe 
! 

lubricat,ion, nasal and mandibular reconstruction devices, dental 

impression materials, and breast implants. All of th~ products 

in this last c.tegor~ 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 will! living organisms react if they are confronted with 

artificial organosilicon compounds? The~ in vivo chemistry 

evolved by bio:logical systems is different from the chemistry of 

man's ingenuit~. Although chemists have collected a great deal 

of physical d~ta on the strength, energy, polarization, rearrage

ment, and sta~ility of the various bonds of these artificial 

molecules, an~icipated or unanticipated biodegradation may sub

sequently be followed by novel and unanticipated biointegration. 
, 
I 

Thus, an advaritageous quality in theory may turn out to be disad
i 

vantageous in reality. As an example, by 1977 several artificial 

organosilicon Icompounds were already known to be capable of 
1 

serving as th~ sole energy source for many bacteria. These sub-
i 

strates, whenjbroken down, do not ne~essarily result in the release 
I 

of free silic6n as an end product. Because such compounds are a 

carbon source~for growth, smaller residual silicori containing 

molecules may!berearranged and/or redirected for anabolic utili
, 

zation, with subsequent adverse physiological implications. During 

12 



the degradation of these compounds, intermediates can be formed 

with on~ or mote free Si-O groups, which inherently have a 
. 1 

tendancy to react with each other. This chemical reccinstitution 

is not simply the reverse direction of the original degradation. 

Biological sys~ems 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, 
i 

and phosphorus~ In this regard, the repotted presence of magnesium 

silicate (talc) in periprosthetic breast tissues may have profound 
3 

importance, an~ is worthy of additional study. Talc is a known 

sclerosing age~t, is as~ociated with granuloma formation. and 
, 

chronic inflam*ation, and may also. have adjuvant properties in , . 

animal models.: Biology can also energize systems, and silicates 
i 

bound to sugar~ I can become catalytically active, taking on the 
1 

properties of enzymes. This phenomenon has direct relevance to 

the reported observation that the sequential evolution of 

systemic illness following s.ilicone gel-filled breast implantation is 

unique, & procedes in an: exponential manner analagous to a reactor catalysis 
7 

mechanism. Alternatively, binding of silicates to the sugars of 
I 

I

matrix macromolecules could have multiple other profound conse

quences. 

All of the biochemical data discussed thus far have distinct 

practical significance in light of observations dealing with 

silicone gel-filled breast implants, including: (1) the documented 

occuri~nceof gel bleed through an intact elastomer envelope; 

(2) the uptake~ of silicone gel by macrophages and other cells; 

13 



(3) 	 the disper~ion of silico~e gel to multiple distant body sites; 
37-43 

and (4) the in :vivo breakdown of silicone gel to smaller molecules. 

But these repo~ts also raise more ominous and fundamental consider

ations, since from the discussion on matrix macromolecules it 

would appear that there is a finite limit of adaptive mechanisms 

by which norma] cells and tissues can dispose of ~xcess silicon. 

After that, bi~chemical chaos affecting synthesis, polymerization, 
i 

degradation, a~d recycling of connective tissue components could 

ensue, with mu~tiple 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 

d y s fun c t ion 0 f ,c e 11 s and matrix.· \vh at i s no ted' on the out s i de 0 f 

the body is li~ely to be diffusely occurring on the inside. Although 
the incid.ence_o'f t.he!:il:l_ patients' systemic symptoms .. and signs. needs 
to be compared 'to cohorts of deVice free patients ·with.:"Cla>ssical~. 
connective tissue diseases, the list of phenomena is lon~ &intludes 

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

mouth, dry 'skiJ;l, cognitive dysfunction, myalgia, weakness, hair 

loss, nail cha~ges, skin rashes, paresthesia, dysesthesia, freckling, 
, 	 . 

pigment change; headache, dizziness, nausea, foul taste, weight 
I 

gain, weight l~ss, bruising, photosensitivity,. fever, chills, 

infections in various tissues and organs, loose stools, constipa-
I 

tion, periodontal disease, skin papules, muscle twitching, urinary 

symptoms, dysp~agia, menstrual irregularity, blurry vision, tinnitus, 
I

drug reactions~ emotional lability, insomnia, Raynaud's, edema, 

hemangiomas, pbor wound healing, venous and capillary dilitation 

and neovascularization (telangiectasias), reduced hearing, reduced 
I 

I 


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

14 



palpitations, ieizures,parotid swelling, heat intolerance, 

6,7,26-36 


and cancer. A5 a logical extension of global matrix dysfunction, 

I 

and considering the diverse constitutional (genetic) make-up of 


these patients; such a generalized disease process would be 


expected to ex~ibit considerable and variable latency, as well 

I , 

as tonsiderabl~ heterogeneity, two of the hallmarks repeatedly 

I 
emphasized by ~ultiple investigators reporting on the clinical 


symptomatology:of breast implant recipients. It would also 

i 
I 

explain the gerteral futility noted in treating patients suffering 

suspec ted ' 


fromtsilicone ~oxicity with anti-inflammatory medication, since 


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

Indeed, such p~tients often exhibit marked intolerance to anti-
I 

inflammatory and other medications, probably reflecting metabolic' 

6 


imbalance that leaves little room for normal ,drug utilization. 

I 

The question then arises, is silicone gel-induced disease an 
I 
I 

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

in the generall population? The proliferation of man made s'ilicon 
I 

containing compounds has raised the exposure level in everyday life 


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


molecular weight polymeric siloxanes have dealt with urinary excre
1 


tion studies o~er days to weeks, and may be fundamentally flawed 


by not taking ;into account: (1) the latency of diverse biological 


processes; (2)i the extraction and identification of organosilicon 

I 

molecules andfor metabolites from biological material is very 

,complicated; Q3) the possible degradation of dietaty organosilicon 

compounds by gut bacteria, which may enhance absorption and long 
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term biointegr~tion; and (4) symbiosis disruption, i.e. the 

possible inter~erence with the conversion (by gut bacteria) of 

numerous endog.nous andexogenouisubstrates into a wide spectrum 

o f met abo 1 i t e s ~ ( e • g., g 1 y cos ida s est hat act 0 0.___.~.x cret e d 1 i v e r 
ISome of these considerations could be studied by 

products to prc\duce B complex vitamins) .'J'applying cut.i;;ell~ knowledge 
! 

from the. rapid~y expanding field of geomicrobiology to medicine,which 

in turn could have important implications for a whole host of medical 

phenomena and conditions including asthma, colitis, atherogenesis, 
I 

I 


senile dementia, aging, thrombosis, osteoarthritis, allergy, 

neuropathy, lupus, myositis, multiple slcerosis, ovarian cysts, 

fibromyalgia, ~hronic fatigue syndrome, Sjogren's syndrome, 

apoptosis, migraines, Alzheimer's, and cancer. One's scientific 
further 

curiosity can be?enhanced by considering four pieces of knowledge 

readily available in 1977 encompassing the interface and inter

action of silicon containing compounds with organic components of 
1 

biological sysiems. One such reaction was the reasonable expecta

tion thatacqutous monosilicic acid, Si(OH)4' like the relat~d 

compounds boric acid, B(OH)3' and. germanic acid, Ge(OH)4' would 

form strong -co~plexes with organic hydroxy compounds such as 

polyols, saccharides, and hydroxycarboxylic acid. Indeed, the 

formation of s~ch Si-O-C bonds had been demonstrated to result 

from the esterification of organic hydroxyl groups with SiOH groups. 

A second known: fact was that in water solution, labile bonds are 

formed between! the neutral oxygen or nitrogen atoms of alcohols, 

ketones, ether;s, amides, and amines and the hydrogen atoms of 

silanol group~, SiOH. The resulting Si-O-H--G hydrogen bonds 
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occur with siltca particles as well as polysilicic acid, and can 
I 

result in denaturation of adsorbed proteins due to distortion of 

the natural molecular conformation. This change in configuration 

renders the protein unable to fulfill its biological role. Phos

phate ~sters a~e powerful hydro~en bonding agents, and account 
i 

for the significant bonding of phospholipids to silica and silicic 

acid. These observations have direct implications for the inter

actions of proteins with the fatty acid composition of cell mem

brane lipid bilayers, thereby potentially adversely affecting
I 

membrane perme~bility, receptors, signal transduction, or other 

matrix functions. Cell membrane fatty acids exert an antibacterial 

effect, and are important in maintaining symbiosis between hundreds 

of bacteria a~d the epithelium of the oropharynx, vagina, and 
i 

intestinal tra~t. Trapping of bacteria in the mucous secretions 

of the nasopha~ynx, trachea, and bron~hi usually renders the sinuses 

and lower resp~ratory tract sterile. Interference with these 

functions may ~ave significance for the recurrent sinusitis and 

other infectio~s experienced by implant 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 r:eactions. An example is the chelation of silicic 
I 

acid with cat~cholamines (e.g., dopamine), thereby affecting 

neurotransmitters. Fourth, polyphosphates CATP, etc.) are metal 

.ion bound in biological systems, and competition of silicon for 

phosphorus carl occur with tesultant silicate-phosphate compounds. 

The implicatidns for energy production in mitochondria are obvious. 
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----_.__._- .-_._-------_., 
In light of all that l!_as been presented, there clearly are ample' 

new avenues of sdentific investigation that can be explored for old diseases, 
which in turn cou~d simul taneously verify or refute the assertions. that silicone 

gel-filled bre~st implant induced disease is a novel entity. With 

the exception of scleroderma, there does not appear to be any 

rationale for ~xpecting silicone toxicity to translate into well 
, 

defined "textbook" medical conditions such as lupus, etc. The 

tightening and: thickening of the skin in idiopathic systemic 

sclerosis are due .to the accumulation of excess collagen and other 

11 


extracellular matrix constituents, including glycosaminoglycans. 


Considering t~at the receptors for fibroblast growth factor and 
I 

vascular endo~helial growth factor are proteoglycans,. and considei
11 

ing that one df many sources of growth factors is the mast cell, 
I 

I 
the circuitous pathogenetic mechanisms of silicone toxicity proposed 

in this repor~ could easily result in unrestrained fibroblast 

activation. Resultant features of scleroderma need not necessarily 
profiled

resemble classical subtypes. The controversy over high1publi shed 
:21,22 

studies to date that purport to show no association between silicone 
I 

breast implanrs and classical connective tissue diseases should 

not just focus on the analysis of multiple flaws, such as study 
I 

design, data gathering, exclusions, latency, statistical power, 
, 

disease misclassification, bias, follow-up, con~rol groups, and 

I 4 


mortality con~ribution~ The first pressing notion should be to 

dispense with: preconceived ideas of how patients should get ill. 

In this regard it is not surprising that many of the immunotoxic 
! 

mechanisms reported and/or proposed to be operative in symptomatic 
i 

breast implan~ recipients have been subjected to a critical and 
i 24 

scathing revi~w. Even in classical diseases such as lupus, where 
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immunedysfunction;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) were 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 diver~ity of silicon-basedproduc.ts on today's inter

national market is the result of nver 100 years of cumulative 
I 

experience in the synthesis of innumerable organosilicon compounds. 

Fifty yea~s ag~ this proliferation coincided with the emergence 

of biomaterial~ and bioengineering fields, and was thought to be 
I 

a fortunate coincidence due to conventional wisdom that polymeric 

organosilicon Fompounds (i.e., siloxanes) in the form of high 

molecular weigpt silicones were biologically and chemically inert. 

This "wisdom" was based on observations of the reported chemical 

resistance of silicones to be degraded by acids and bases as well 

as resistance to hydrolysis, the imall variation in physical 

properties as ~ function of temperature, the very low surface 

tension, the apparent lack of oral absorption nf high molecular 
I 

\veight polymer!ic species, and the relatively mild inflammatory 
, 

and humoral responses seen with low molecular weight fluids. 

Indeed, in a p~blished Nobel Symposium held in 1977, researchers 

from the Dow Oorning Corporation were noted to state that "such 
I 

I 


considerations; are among those which have influenced the success 

of silicones ~s biomaterials where inertness is absolutely re-
I ' 

quired." HoJever, prior experiments by Dow Corning and others 

in animals te~ted with orally administered or injectedsfualler 
I 

linear siloxa~es, cyclic siloxanes, or polydimethylsiloxane 
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fluids or gel, ,revealed pharmacologic and/or toxicologic effects 

such as estrogenicity, analgesia, hyperalgesia, weight loss, 

hepatomegaly, ~ecreased release of hypbthalamic catecholamin~s, 

male gonadal shrinkage, vacuolization of peripheral blood neutro

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

pancreas), and: systemic migration to lymph nodes, liver, spleen, 
I 

lung, kidneys,! adrenal glands, pituitary, hypothaiamus, and 

1-4,13-17 ' 


ovaries. In addition, an internal Dow Corning r~port in 1975 

I 

examined endot~xin induced interferon type I production in mice 
I 

after pretreat~ent with various silicones, including octamethyl

cyclotetrasilo~ane (D4). D4 was shown to have adjuvant activity 

when mixed wit~ Dow Corning 360 fluid (medical grade silicone 

fluid, or DC-~60, used in humans) in that it substantially aug

mented the in~erferon production to endotoxin over that in the 
3 , 

controls. This was complemented by another Dow Corning unpublished 
I 

report in 197~, whereby it was shown that DC-360 had adjuvant effects 
I 3 


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

! 

observations by the Dow Corning chemists in the 1977 Nobel Sympo

sium was conspicuously absent, despite discussion of D4 in another 

experiment de~ailing its augmentation of catalepsy and ptosis in 
1 

I 

reserpinized mice. In other words there was the potential for D4 
I 

to possibly i~terfere with monoamine synthesis. A close analogue 

of D4, Cisobitan, was without significant effect in this same 
I 

experiment, b~t two of it~ isomers were antagonistic to reserpine 

,(possibly by stimulating monbamine synthesis). These experiments 

highlighted the unexpected activities of cyclosiloxanes, and 
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demonstrated "~harmacologic actions not predicted from the 
1 

activity of kno:wn pharmacons." 

Unfortuneately, in the 1970's these early warnitig signs did 
I 

,not lead to an~ large scale studies of the fate of high molecular 
I 

weight polymer~c siloxanes in biol~gical systems, and, their half 
I 

life still remains unknown. Substances were categorized on the 

basis of intended use, with less consideration for bioavailability, 

biodegradation; biotransformation, biointegration, or adverse 
i 

biological activities. It is now clear that high molecular weight 

silicones (along with the multiple other components, contaminants, 

and impurities ~found in breast implant devices) are neither 
already 

chemically nor:biologically inert. In addition to examplesfcited 

I 

throughout this paper, there are reports on (I) local tissue 

inflammatory and fibrotic reactions to a host of implant materials, 

including fore~gn body giant cell granulomas and the presence of 

numerous cytokines, (2) antibodies to collagen in implant recipients 

that recognize different epitopes from those seen in patients with 

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

responsivenessito silica in implant recipients, (5) a higher than 
I 

expected incidknce of antinuclear antibodies in women with breast 
i 
I • 

implants, which increases with duration of implantation and the 

appearance of $ystemic symptoms, (6) induction of plasmacytomas 

. I 
by silicone gel in BALB/C mice, (7) diffusion into intact implants 

of hydrophobic; human constituents, such as triglycerides and other 

lipids, with the potential for immunomodulating liposome-like 
I 

structures to he formed, (8)the unexpectedly high presence of 
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subclinical de~ice infections, and their relationship to capsular 

contracture and clinical complaints, (9) theoretical increased 

risk of breast! cancer in gel implant recipients (with and without 

polyurethane foam additive), (10) abnormal esophageal motility, 

and rheumatic ¢omplaintswith positive ANA tests, in children 

breast fed by ~omen with implants, (11) morphological and behavioral 

alterations of, fibroblasts by silicone polymers, (12) the demon

stration that~nti-DNA antibodies from some SLEpatients bind to 

phosphorylated, polystyrene, raising theoretical implications for 

silicone behaving as a specific immunogen leading to cross-reacting 

immune respons~s to matrix macromolecules, (13) the association 

of cancer with silicate fibers (e.g., asbestos), (14) the linkage 

I
of silica exposure to systemic lupus and rheumatoid arthritis, 

(15) other di~easeentities known to be caused by exposure to 

crystalline s~lica dust (e.g., pulmonary fibrosis, nephrotoxicity, 

scleroderma, macrophage cytotoxicity), (16) the similar reduction 

of mean plasma serotonin levels in both fibromyalgia patients and 

symptomatic breast implant recipients compared to normal controls, 

(17) the incr~ased presence of HLA-DRw53 in both fibromyalgia 
i 

patients and symptomatic breast implant recipients compared to 

normal controts and breast implant recipients without symptoms, 

and (18) the bresence of anti-polymer antibodies in both fibro
1 

myalgia patients and symptomatic breast implant recipients compared 
I 2-8,10-12,18-20,4& 

to normal controls. 

Bui ther~ has been a far too narrow focus of investigative 

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

numerous disciplines needs to be sorted out, reassessed, and 

reanalyzed in light 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 60und enzyme found in ,mitochondria and microsomes 
, I 

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

unknown, but it may have a role in transport function. The silicon 
I 

content of bra~n, liver, spleen, lung, and lymph nodes increases 

with age, and high silicon levels are found in the senile plaques 
, I 

of Alzheimer's,dementia (in conjunction with amyloid). The silicon 
I 

content of aorta, skin, thymus, and hair decreases with age.
i 

I 


In other parts10f the universe a ,very different type of silicon 

chemistry could have occurred if water solutions were replaced 

with something! else .. In another world, si,licon might still be 
, 

a requirement ~or the structural stability of plants, and the 
I 

fiber contents of grains might still be found to 'be proportional 
, 

to their silic'on contents. Diseases in that world, however, might 

have nothing t~ do with cell-cell and cell-matrix adhesion 

phenomena. H~re on earth these are basic and highly regulated 

biological prdcesses that permeate every aspect of life. The 
I 

molecular det~rminants for these processes are likely to be pro

foundy affect~d by excess silicon occurring from the in vivo 

degradation of breast implant components. This in turn could 

provide the r~tionale for predicting the potential toxicity of 

other organosilicon compounds and simultaneously elicit alternative 

research endeavors for multiple other disease entities. 
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ABSTRACT 

Aims: To ex~mine the post explantation clinical course in 

symptomatic recipients of silicone gel-filled breast implants.
I 

I 


Methods: 156 patients who developed a systemic illness fol

lowing insertion of silicone gel-filled breast implants underwent 

i 
removal of these 

I 
devices. Mean implantation time was twelve 

~ 

years, and subsequent follow-up averaged 2! years. 

Results: 76~156 (49%) noted amelioration of their disease 

starting an ave~age nine months after gel device removal. The 

occurrence of improvement following explantation was inversely 
I 

related to the length of time of prior gel device exposure, 

declining precipitously from 67 percent in those with definitive 

surgery after only 7! years implantation time, to 31 percent 
I 

in those with f~nal surgery after 14! years. Improvement was 

unaffected by p~ior rupture or multiple surgeriesj and could 

not be predicted by age, unilateral implant, or subsets of 
I 

clinical features. In 112/156 who opted for final gel device 

removal without ;saline exchange, ten percent of~ all improved 
I 

patients experienced paradoxical and simultaneous disease 

progression with the ap~earance of new symptoms and signs. 

This phenomenon ;was unaffected by prior rupture, multiple 
, , 

surgeries, or p~olonged implantation time, but had a risk nearly 
I 

five times as great in any of the 44/156 who improved after 

I
gel for saline exchange. Transverse rectus abdominis 

I 

myocutaneous (TRAM) flap surgery performed after final gel device 

removal was ass9ciated with a fifty percent incidence of 

1 



panniculitis in! the breast areas and/or the abdominal site. 

Self worth issu~s, usually via support groups, often needed 

to be addressed simultaneously. with ongoing medical evaluation 

in order to effect explantation efforts in some seriously ill 

patients. 

Conclusions: In this cohort of symptomatic breast implant 

recipients, dis~ase amelioration following explantation provides 

additional supportive evidence for the existence of a novel 

illness trigger~d by silicone gel-filled devices. The demon

strated improvement of systemic phenomena following implant 

removal was mor~ likely to occur if these devices were in place 

for less than twelve years. Saline implants appeared capable
I 

of perpetuating ;systemic disease progression following an ini-
I 

tial gel induce~ disorder. 
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INTRODUCTION 

The removal of silicone gel-filled breast implants in 

symptomatic recipients exhibiting a variety of systemic phenomena 

has been follow~d by clinical and laboratory improvement in 
1-8,1[-13 

some patients. :This is one of many observations supporting 

the implication that these devices are the cause of a novel 

illness. In general" post explantation clinical data has been 
I 

lacking comprehensive analysis of the influence and effects 
, 
I 

of prior gel exposure time, disease severity, age, multiple 

prior exchange surgeries, unilateral implant, subsets of clinical 

features, saline implant replacement, TRAM flap surgery, or 

prior gel implant rupture. This report attempts to address 

some of these issues. 
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· MATERIALS AND METHODS 

One hundreG and fifty-six female patients who developed 

a systemic illness beginning an average 2~ years after insertion 

of silicone gel-filled breast implants underwent removal of 

these devices. The women are part of a larger cohort of 300 
9,10 

patients whose clinical features have previously been described. 

Systemic manife~tations, disease severity, and unique chrono

logical evoluti0n were comparable in the two groups as ascer

tained by a single rheumatologist who interviewed and examined 

each patient directly. 

Mean gel implantation time was (twelve years and subsequent 

follow-up after'removal averaged 2~ years, with the latter 

arranged by either re-examination or telephone contact. Mul

tiple different manufacturing devices were represented in the 

cohort as a whole. Forty-four patients opted for implant 
I 

exchange whereby the removal of their gel devices was followed 

immediately by saline implant replacement. 
, ! • 

The definition of improvement included anyone of the 

following four categories: a less~ning of the frequency and/or 

severity of 50 percent or more of the total number of symptoms 

and signs manif~sted by a single patient, without requiring 

complete resolution of anyone item, and with the remainder 

of the patient's symptoms and signs unchanged; a lessening of 

50 percent or more of the total number 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 

4 



percent or more idespite worsening of other symptoms or signs,
: . 

but without the:appearance of any new sympto~s or signs; a 

lessening of 50 !percent or more despite some worsening of others, 

in conjunction ~ith new symptoms or signs after explantation. 

As an example, q patient whose systemic disease process encom

passed 36 sympt9ms and signs would have to experience a reduc
i 

tion of the frequency and/or severity of at least 18 clinical 

features in ord~r to be classified as improved. The definition 

of unimproved atso included one of four categories: unchanged, 

with prior symptoms and signs no better and no worse, but without 
i 

new symptoms an~ signs; unchanged, accompanied by the appear

ance of new symbtoms or signs after explantation; .worsening 

of prior system!c disease features, but without new items; 
, . 
I

worsening, plus; the appearance of new symptoms or signs. All 
I 

four unimproved: categories allow for: some simultaneous 
I , . 

concomitant reduction in the frequency and/or severity of a 

few clinicalfe~tures. 
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RESULTS 

Seventy-six of ,the 156 patients (49%) noted amelioration 

of their systemic disease starting an average nine months after 

gel device remoyal. The cohort was divided into five groups 
! 

as noted in table one. Of the 27 patients who underwent removal 

of their origin~l nonruptured implants, the final surgery was 
i 

I 
performed an av~rage of 71 years after implantation (span: 11 

months to 18 ye~rs). In this group, 18 p~tients (67 percent) 

improved, with ~verage follow-up time of 34 months. Improve
! 

ment began to dccur an average nine months after explantation, 

with the earliest amelioration noted at two months. Two of 

the 18 patient~ with improvement (11 percent)develop~d new 

systemic symptoms, and signs despite their improvement. Of the 
I 

nine unimproved patients in this category (followed an average 

37 months after explantation), one of nine (11 percent) mani

fested new symptoms and signs. In the improved patients in 

this category (as well as all the other categories of explan

tatlon), a reduction in the frequency and/or severity of 
I 

individual systemic phenomena was totally random with no specific 
! 

pattern noted.: Similarly, the development of new symptoms and 
i 

signs in any of the explantation categories, whether improved 

or unimproved,! was also random. The rate of development of 

new symptoms apd signs was invariably much slower than the 

previously repprted time sequence of disease evolution occur

6 
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9 
ring while implants were still in place. Within this group 

, 

of 27 patients iit was not possible to identify any predictive 
I 

improVement fac~ors such as subsets of clinical features, age, 

or unilateral versus bilateral implants. 

Ruptured o(iginal implants were removed in 48 patients. 

The average tim~ to rupture was 8 1/3 years (span: two years
i . 
I 

to 21 years), and the average elapsed time from implantation 
i 
I 

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

four years to 2~ years). The longest interval from rupture 

to final surger~ was 13 years. Improvement began an average 

nine months following final surgery in 21 patients (44 percent), 

with the earliest reduction of symptoms and signs noted at two 

months. Two of ithese ~1 patients who improved developed new 

symptoms and si~ns. (10 percent). Of the 27 patients in this 

category who were unimproved, eigh.t developed new systemic 

features (30%). Follow-up time for both the improved and 
, 

unimproved groups averaged 26 months; no variables 

allowedpredicti~n of which patients would improve and/or develop 
I 

new symptoms and signs. Perhaps th~ most striking finding in 
i 

this explantation category was that rupture, by itself, did 

not determine whether or not improvement occurred after explanta

tion. A subgroup of patients was analyzed whose total implan

tat ion time was1ten years or less (average: 7~ years gel device 
I 

exposure; average time to rupture: 6t years). 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 
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of time of gel device exposure (but not rupture) determined 

whether or not -"f.mprovement occurred following explantation. 
i . 

Further analysis of this same subgroup rev~aled that one-third 

of the unimprov~d patients developed new symptoms and signs. 
I 

Thus, rupture (but not gel device exposure time) appeared to 

determine the threefold risk of new symptoms and signs devel-
I 

oping in unimprbved patients following explantation. Surpris
i 

ingly, neither rupture nor gel device exposure time influenced 

the percentage of improved patients who developed new symptoms 

and signs, whic~ remaitied constant at ten perce?t. 

Similar pathologic findings were frequently noted in both 
I

the rupture and: nonrupture explantation groups. As noted in 

figure one, exa~inationof excised capsules and surrounding 

tissues beyond the capsule revealed fibrosis and chronic 

inflammation, the latter including foamy histiocytes, lympho
i 
I 

cytic infiltrat~s, refractile crystalline foreign material 
I 

consistent wi thi silicone, and foreign body-type giant cells •. 

The follow'ing case history is illustrative of the clinical 

course before a~d after explantation. A 33 year old white 

female, previo~sly in excellent health, underwent bilateral 

cosmetic breast augmentation with the insertion of silicone 

gel-filled bre~st implants. Postoperative breast numbness 

occurred, folldwed one year later by bilateral capsular con

tracture. Two years after implan~ation she developed headI 

aches, neck pa~n, and depression. One year later, at the age 

of 36, abdominal cramps developed along with loose stools and 
I 

recurrent sinusitis, followed one year later by menstrual 
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irregularities, !fatigue, and pain and swelling in multiple small 

and large joints. Five years after implantation, at the age 

of 38, lateral displacement and malposition occurred of the 
, 
I 

right breast implant accompanied by bilatera~ bogginess, heavi

ness, sagging, drooping, and micronodularity. Shortly after, 
I 

two hours of morning stiffness developed along with recurrent 

seizures. Seven years from the time of implantation she com

plained of numb~ess in her forearms along with dryness of her 

skin, wheezing, ;and palpitations. The following year multiple 
I 

dental cavities;occurred along with carpal tunnel syndrome, 

intermittent blurry vis;i.on, and tinnitus. Nine years from the 

time of implant~tion, at the age of 42, she developed night 
i 

sweats which were not alleviated by the institution of estro

gen replacement. The following year dysphagia occurred, 
, 

accompanied by dry eyes and dry mouth, diffuse myalgias, and 

a gradual 30 pound weight gain. Eleven years from the time 
, 

of implantation~ at the age of 44, she developed recurrent oral 

ulcerations, intermittent periorbital edema, fevers, and eyelid 

twitching, followed in one year by chills, dizziness, cognitive
I 

I 


dysfunction, and rib pain and tenderness. Fourteen years after 

implantation a CT scan of the brain was negative, and multiple 

lab tests including chemistries, CBC, sed rate, and ANA were 

normal or negative. By this time, cracking and splitting of 

her nails had o~curred along with bilateral greenish-black breast 

discharge, diff~se skin itching, and a skin rash. Later that 

same year bilateral ruptured implants were removed, without 
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replacement. Three months after explantation, at the age of 

48 (and extendirg over the next 24 months), she began to notice 

gradual improve~ent (but by no means reSolution) of her poly-

arthritis, morning stiffness, palpitations, night .sweats, chills, 
, 

dizziness, weight gain, depression, loose stools, abdominal· 

cramps, dysphag~ia, fevers, sinusitis, eyelid twitching, 
. 
peri-, 

orbital edema, rib pains, ti~nitus, foreatm numbnesi, wheezing;· 

headaches, mouth sores, and neck pain. CUrrent physical exam

ination at the ~ge of 50 reveals anterior ~h~st wall ~elangiec-

tasias, vitili~o, and freckling; a positive Phalen's si~n; a 

Schirmer test exhibiting 0 mm of tear formation; parotid 
I 

swelling; and palmar erythema. 

The third icategory in table one includes eight patients 

who have undergone insertion and/or exchange of multiple sets 

of silicone gel-filled breast implants, with no documented 
, 

ruptures, fol16wed by final gel device removal. The average 

total implantation time was 8 3/4 years (span: three years to 
I 

17 years), andithe longest set of implants remained in place 

for nine years. The entire group has an average 28 month follow

up, but the number of patients in this category is too small 
, 

for adequate analysis. 
, 

Twenty-nine patients had multiple sets of silicone gel-
i

filled breast implants inserted and/or exchanged, with at least 

one rupture. Gel exposure time (initial implantation to final 

surgery) averaged 14~ years (span: 3 years to 22 years), and 

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

iment beginning an average of ten months after final explanta
~ , ' . / ' . . 

tion, with the ~arliest improvement noted at four months •. One
i . 

of the nine (11 : percent) developed new symptoms and signs.' 

Of the 20 patients who remained unimproved, five (25 percent) 
I 

developed new symptoms' and signs. Follow~up time averaged 28 

months for both Iimproved and unimproved patients, and prior 

observations of\the lack of predictable variables were also 
! 

noted. Within this explantation category was a subgroup of 
I 

i 

patients with final surgery 16 years or less (average 13 years)
I 
I 

from the time o~ initial implantation. Forty percent of this 
I 

subgroup experienced improvement in their clinical features, 

which is comparable to' the improvement rate of 44 percent
I· 
I 


I 


(noted at 12 ye<l;rs and ten months) in the category of original 
I 
1 

ruptured explanted devices. This analysis reinforces the finding 
! 

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

determined whetHer or not improvement occurred following explan

tation. i
I . 

The followiing case history is illustrative. A 26 year
I 
I 

old white femal~ developed postpartum breast atrophy after an 
i 

uncomplicated pr~gnancy. One year later she urtderwent bilat

eral breast augm~ntation with the insertion of silicone gel

filled breast im~lants. Itching in both breasts occurred within 
I 

one month, follo~ed by capsular contracture in another month. 
I 
1 

Four closed capsulotomies afforded no help with the breast pain 
i 

and hardening. ~ne year after implantation, at the age of 28, 
I 

a rash appeared ~n the trunk accompanied by recurrent urinary 
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., 
I 

tract infection~ and leg edema. That same year implant exchange 

was performed for another set of silicone gel-filled breast 

implants due to: severe pain with the first set. Capsular con

tracture recurred in one month and was not helped by two closed 

capsulotomy procedures. One year ~ater, ~t the ag~ of 29, hair 

loss, fatigue, riausea, and weight loss occurred, accompanied 
I . 

by anterior.che~t pain and myalgias over the next three years. 

Eight years aft~r the very first augmentation, at the age of 
! 

35, bilateral bieast nodules developed; excision of one of these 

revealed sili~one granuloma. Mammography was positive for 
, 

bilateral ruptute. Six more years elapsed, during which she 

developed livedq reticularis, polyarthritis, dry eyes and dry 

mouth, one hour of morning stiffness, periorbital edema, head

aches, and leg varicosities. Six~een years after the first 

implantation, at the age of 43, she underwent implant exchange 
, 

for a third setlof silicone gel-filled breast implants. At 
, 

. . 

the time of sur~ery it was 
I 

noted that there was "gel allover 
. 

the place." ta~sular contracture recurred within one month. 

One year later diffuse skin freckling developed, accompanied 

by cognitive dysfunction and dysesthesias in the extremities. 
I 

Within a few mqnths she underwent another implant exchange 

for a fourth se~ of silicone gel-filled implants, and at the 

time of surgery :it was noted that the third set o£ gel implants 

had previously ruptured bilaterally. Two years later, at the 

age of 46, she 4eveloped diffuse telangiectasias on the anterior 

chest wall, and 'splotchy hyperpigmentation on the face and trunk. 
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I 

At that time a Schirmer test was recorded as 0 mm. Twenty-one 
I 

years after her1initial augmentation, at the age of 48, her 
i 

fourth set of ~~plants was removed without replacement; at the 
i 

time of this surgery one implant was noted to have previously 

ruptured. Within four months she developed chills, dyspnea 
i 

on exertion, mu~cle weakness (with only a marginal elevation 

of CPR), erythe~a on the chest wall in a V-neck distribution, 
i 

and dizziness. : Current evaluation 24 months after her final 
I 
I 

explantation re~eals no improvement ~n any of her systemic 

• i 
symptoms and slgns. 

! 
The psychdlogical and social issues confronted by these 

I 

I 


women prior to ~xplantation were considerable. Despite deter

iorating healt~ coupled with participation in support groups, 

the overriding :factor in many of these women was the vision 
i

of post-explan~ation physical deformity, an example of which 
I 

is seen in fig~re 2. This prompted 44 women to undergo immediate 

replacement witih saline implants at the time of their final 
! 

gel implant removal. Total gel device expos~re time prior
I 

to saline exch~nge averaged 10! years (span: 2 years to 25 

years). Twenty-six of the 44 patients (59%) experienced 
I 

! 
improvement of Itheir systemic illness. Thirty-five of the 44 

i 
had one or more ruptures from one or multiple prior sets of 

gel implants, ~hich proved to be equally divided between im

. I d (proved and unl~prove groups 81 percent and 78 percent respec

tively). Simil~rly, there were no subgroup differences in disease 
I 

severity, clinical features, age, unilateral versus bilateral 
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devices, prior gel implantation time, time to rupture, and saline 

implantation time (average 2i years; span 8 months to 7t years). 

In the improvedl group, the average elapsed time from the saline 

exchange surgery until lessening of 'disease occurred was ten 

months. 

I 

The most striking finding in the saline exchange group
I 

was the marked in~idence of new symptoms and signs, which. was 
I 

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

ment in their pkior gel-related illness. Since both rupture 
I 

and gel exposure time had no influence on the appearance of 

new phenomena iri all improved ~roups of patients in any other 
! 
I 

explantation ca~egory, the difference noted (46 percent versus 
I 
I 

10 percent) hasi to be related to the saline implant itself. 

Of the unimprov~d saline exchange patients, 13/18 (72 percent) 

developed new clinical features. Since rupture (but not gel 
I 

I 
exposure time) ~ltered the occurrence of new symptoms and signs 

I 

in unimproved pktients after explantation, the difference noted 

(72 percent verkui 30 percent) has to be related to the saline 
I 

implant itself. Within these saline exchange subgroups, the 
1 

. I • 

average elapsedi time to the development of new phenomena was 

ten months (spar: 2 months to 24 months), saline implantation 

time was comparable,
t 

and 13 of the 25 with new features exhibi-
I 

ted a brand new! skin rqsh of one type or another. 
I 

The following case history is illustrative. A 20 year 
. i 

old white female underwent bilateral cosmetic breast augmentation 

with the insert~on of silicone gel-fil~ed implants. Within 
I 
I 
I 

one week b6th breasts became numb and itchy, and three months 
I 
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later fatigue and right axillary lymphadenopathy developed, 
, 

accompanied by bilateral cap~ular contracture (the latter unim
j i : ' 

proved after one closed capsulotomy)~ One year after implanta

tion the right breast developed puckering, rippling, and 
I 

dimpling; short1y thereafter she complained of dry skin, con

fusion, depress:ion, nausea, epigastric pain, abdominal bloating,
I ' 

i 

and arm tremors:. Three years after her surgery, at the age 
j 

of 23, several ~umps developed in the right breast. This was 

accompanied by dry eyes and food allergies to milk and wheat. 

Two years late~ increased breast itching occurred along with 

diffuse myalgia!s, which was followed by slow shrinkage o,f both 

breasts overt~e next five years (from a size 36C bra to a size 

36A) • During this period of shrinkage, at the age of 28 (or
I 

i 
eight years foVlowing implantation), she developed pain and 

I 
I 

swelling in mu~tiple small and large joints, hoarseness, ni~ht 

sweats, dizziness, metallic taste, two hours of morning stiff-
i 

ness, anterior ,chest pain, hair loss, and a weight 9ain of 29 
, 

pounds. The next year tinnitus appeared along with photosensi

tivity, neck lymphadenopathy, and palpitations. Ten years after 

her augmentation, at the age of 30, she underwent removal of 

bilateral ruptured imp+ants, followed by the immediate insertion 
I 

of saline brea~t implants. Two yea~s later she developed the, 

new onset of menstrual irregularities, poor wound healing, 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 lymph

15 



adenopathy, night sweats, dizziness, hoarseness, metallic taste~ 
, , 

hair loss, mya~gias, nausea, tremors, epigastric pain, and ab

dominal b10atin.g. Five years after saline exchange, at the 

age of 35, she developed the new onset of dysesthesias in her 
I 

fingers and hea~aches, followed one year later by recurrent 

sore throats, dysphagia, and a papular erythematous rash on 

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

was positive in; a titre of 1:160 in a speckled pattern, and 

a Schirmer test was 8 mm; other lab tests (chemistries, thyroid 
, 
I 

function, CBC, etc.) were normal, and her clinical condition 
! 

remained u~changed. 

Table 2 sufumarizes the improvement data for all explantation
I 

groups that were 
I 

analyzed. Graphic illustration of the results 

is shown in figure 3. As the length of time of gel device ex

posure increased, the percentage of improved patients decreased. 

Ten of the 156 patients uqderwent TRAM flap surgery after 

final removal of their gel-filled implants (average implantation 

time ten years)~ An example of this is noted in figure 4. 

Five patients (50 percent) developed panniculiti$ (subcutan
! 

eoUs fat necros~s) in the breast areas and/or the abdomihal 

site, which is five times the expected incidence in non sympto

matic individuals without gel device exposure. No predisposing 
I 

factors could b~ identified such as malignancy, unilateral 

implant, prior tupture, or multiple implant exchanges. 
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DISCUSSION 

This report of 156 symptomatic breast implant recipients 

who underwent explantation revealed a declining occurrence of 

systemic improvement with increasing duration of gel device 

insertion. Theibest chance for disease amelioration was noted 

when implants were removed on average no later than 7~ years 

after insertion~ Shorter implantation time of less than five 

years did not Yfeld better results. These observations are 
, 

complementary to prior findings in the entire cohort of 300 

in whom increasing severity of systemic illness was directly , . 9 

related to the length 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 these devices. 

Improvement began an average nine months after implant 

removal, was unaffected by prior rupture or multiple surgeries, 

and could not b~ predicted by age, unilateral implant, or sub-
I 

I 
sets of clinical features. In patients without saline exchange, 

improvement was~accompanied by a ten percent occurrence of para

doxical and simultaneous disease progression characterized by 

the appearance of new symptoms and signs. This implies that 

r~sidual mechanisms of silicone-induced disease causation con

tinued to be operative despite a natural attempt by the body 

to heal itself following bulk device !emoval. This phenomenon 

was unaffected by prior rupture, multiple surgeries, or pro

longed implantation time, but had a risk nearly five times as 
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great in any oflthose who improved after gel for saline exchange. 

Since the elastomer, or envelope, of a saline implant is similar 
I , 

to the envelope'of a gel implant (i.e., both are solid silicone), 
I 

, 
in some patients already sensitized with a gel-induced illness 

further exposure 
: 
I to analagous devices proved to be deleterious. 

This 	risk increased seven-fold in any of those who were unim-
I 

proved after ge~ for saline exchange. The significance of rup

ture (in the absence of saline exchange) was confined to a three-
I 

fold 	risk of disease progression in unimproved patients. 

Except for inonsteroidal anti-inflammatory drugs and/or 
I 

analgesics, the !essential cornerstone of managing systemic
i . 

illness was the Isurgical removal of the silicone/gel-filled 
. 	 I 

breast implantsJ Verification of the results in figure three 

will 	require an~lysis of other groups of symptomatic implant
I 

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

development wil1 ultimately need to be balanced by a comparable
I, 
I 

observation period after explantation to help determine whether 

I 
silicone-induce~ disease can persist indefinitely. If these 

results are sus~ained, it does not .. bode well for the remain

ing 144 patientJ (from the original cohort of 300) in whom 

silicone gel-fil~ed devices remain. implanted over an average 

14 1/3 years (lohgest 27 years). Of these 144 patients, 79 
I 

(55 percent) pre~ently have a ruptured implant in place, and 
I 

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

I 


less 	and less chance of improvement (and a corresponding, in~ 

creased risk of ~isease progression) despite future anticipated 
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explantation. !In many of these patients, a lack of adequate 

health insuranc~ coverage is one of many factors adding to the 
I 

delay in surgic~l removal. 

Improvemen~ data in this report were not evaluated or 
I 

adjusted for tike to disease onset, as the numbers of patients 

were too small ~o perm~t such an analysis. Instead, the average 

disease onset ot 21 years after implant insertion was utilized. 
i 

It may well be subsequently shown that the explantation improve-
i 

ment curve noted in figure 3 shifts to the right for a later 
, 

disease onset. lAs an example, 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 
I 

expected to hav~ 
i 

a 67 p~rcent chance of improvement (based on 

five years of systemic disease activity) instead of less than 

30 percent chande of amelioration (based on total implantation 

time). For this latter premise to be proven correct, it would 

mean that incre~sing latency of systemic disease onset has a 

favorable effec~ on the chance of improvement following explan

tation. superi~posed on this are potential treatment variables, 

such as dietary linclusions or exclusions, exercise, metabolic 

supplements and ~alterations, pharmacologic regimens, or other 
I 

innovative inter~entions. Any treatment modalities claiming 

long-term succes~ for disease amelioration must be measured 

against the natu~al course of the illness. 

In summary,! the findings in this cohort of symptomatic 


breast implant r~cipients provide supportive evidence for the 
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I 

existence of a hovel illness triggered by silicone gel-filled 

devices. The chance of clinical improvement following
I 
I 

explantation wa~ 
, 

inversely related to the length of time of 

prior gel devic~ exposure. These results are directly 
I 9I 

complimentary to previously reported disease development data, 
i 

and strengthen the recommendation that advice given to 
I 
i 

symptomatic pattents for implant removal should be .based 
I 

primarily on th~ total duration of implantation and not whether 

implants are thought to have ruptured. The risk of g~l for 
I 

I 
saline exchangeiis in n~ed of further assessment as this was 

capable of perpetuating systemic disease progression in patients 

already demonstrating established silicone gel toxicity. 
t 

i 
I . 

I 
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EXPLANTATION 

156/300 

Five Categories 

I 

ORIGINAL NON RUPTURED 
! 

GEL 27/156 

ORIGINAL RUPTURED GEL 48/156 
I

MULTIPLE GEL SETS, NO RUPTURES 8/156I 

I 
MULTIPLE GEL, AT LEAST 1 RUPTURE 29/156 

I 

GELIEXCHANGE FOR SALINE 44/156 

Tab e 1 	 Patients who underwent final 
silicone gel-filled breast 
imp 1 ant remov.a 1. 



r 
IMPROVEMENT 


AFTER EXPLANTATION 


I 
bEL EXPOSURE PERCENT 
I (YEARS) IMPROVED 

7~ ONR 	 67%. ! 
I . 

10~ SAL 59% 

12% ORP 44% 

14~ MRP 31% 

I 
I
ONR = ORIGINAL NON RUPTURED GEL 
I 

SAL = GEL EXCHANGE FOR SALINE 
i 

ORP = ORIGINAL RUPTURED GEL 
I 

MRP = MULTIPLE GEL SETS, AT LEAST ONE RUPTURE 

I 

I
Table 2 	 Percentag~'of patients experiencing 

improvement of their symptoms and 
signs after final gel implant(s) removal. 
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Figure 1: 


Figure 2: 


Figure 3: 


Figure 4: 


LEGENDS FOR FIGURES 

Silicone, or foreign body giant cell, granuloma. 

Appearance of a 37y.o.w.f. after final 

explantation of bilaterally ruptured silicone 

gel-filled implants. 

~he explantation improvement curve. The chance 

~f realizing amelioration of systemic symptoms and 

signs following final implant(s) removal was 
I 

, 
~nversely related to the length of prior gel 

exposure (i.e., total i~plantation) time. 

A 49 y.o.w.f. six months after simultaneous final 
; 

removal of gel implants and reconstruction by 

~RAM flap surgery (see text). 

I . 
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June 12, 1997 

Mr. Chris Jennings , 

Deputy Assistant to the President tor Health Policies 

Old Executive Oflk~ Building, Room 216 

1700 Pennsylvania Avenue 

Washington. DC 20502 

Fax: (202) 456-5557 

Pl.tgcs:6 


Dear Mr. Jennings. 

Diane Griftlth, the congressional liaison of <.l naLional and international silicone-support 

organization, USSW, spoke with your assistant today, regarding a requested appointment, and 

Vias asked to fax an agenda of concerns to be discussed during a future meeting. The subject ()f 

our main topic relates to all urgent, growing need of a Federal Task Force on Silicone Implanls, 

as specified in a March I R i.efler LO Can~ress. In support of this concern, !\cveral United Slates 

Representativ~s arc now writing a congressional, White Ilollse petition. calling tor such a 

working task force. Though I had earlier forwarded a copy of the authored LelWr Iv Con1:rl!.\'.\', 


along with summaries ofimportant, govemme.ntal meetings recently aLLended. T re-suhmit the 

congressional letter. 


As T will return; to Washington during the week preceding a June 26, afternoon meeting 
. with Director Blunienrhlll of the Orfice n)r Women's He.dth, Publil.: Hi::alth Service (and a 

morning taping (.11' Dr. McLaughlin'~ lelevision program, One on One). an appointmcnt 
scheduJed in thal g~ner<.tllimc.rramc would be greatly appreciated. We also have an appointment 
pending with Deputy ~ecrctary Kevin Thurm, DeparLment or HealLh and Human Service~. 

1 thank you for;your willingness to discuss this serious health crisis. affecting. literally~ 

hUl1dr~ds ofthousands; upon thoUSc.U1ds, ur Amcricans as well as an unborn gelleration of . 

children. i . 


. .. Cordially,
I . . . ~
4~~ lXj,f·iI 


~)al1lela SLott-Kendall 
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LETTER TO CONGRESS 


Suttlment of legisf4dve and GovernmenUI Relief for Silicone-implant Recipients 

Prepared for: 
Jan Erickson . 

National Organization for Women 
1000 16th Street. Suite 700 

Washington. DC 20036 

" Prepared by: 
Author Pamela Stott-Kendall, Torn Illusions 


(Reference: Torn Illusions has been accepted by the Food and Drug Administration for incluSion in the 

FDA Center for Devices and Radiological Health Library.) 


Diane Griffith, qongressionalliaison for United Silicone Survivors of the World (USSW), . 
, 

March 18, 1997 

IntroductIon: 

Silicone implalitation represenls a forty· year period of human experiment without 
govc,rnmcntal or legislative intervention and regulation having rt'quired: I) pmof-or-s~fcly 
submissions frolll mani.lfacturcrs (in 1991. silkone-gel brt:ast implant:; failed to prove safc when 
industry safe,ly~data was finally demanded and reviewed by the Food and Drug Administration, 
FDA). 2) supervised cJ:inicaf testing, 3) epideilliological research sludy. 4) and, more recemly, 
the study '11' currt:ntly-injurcd implant recipients. To date, through the FDA's mandatOl'Y 
ManuJaeturel' Device Reporting (MDR) program, silicone-gel. breast implant manut:1cturers have 
reported over ll5,000 injuries and illnesses and close to 1,00 deaths; these MDR statistics 
increasc at a rate ofse~eral thousand, new reports ofbreaSL implant-associated injuries and 
illnesses, along with s~veral) ,new repons of associated death, each and every month. Despite 
documentalion of continually-rising numbers ofwomcll harmed, and despite documentation of 
similar injuries, illnesses and deaths having occurred in relationship tu all silicone implants of 
different form and usc, none ofthese other silicone devices have undergone FDA review nor 
scrutiny of industrial prnof-iJj:'sati.:ty data. 

In tace of silk(!mc's ongoing, ul1l'egulated human experimentation and on behalf of more 
than thirteen-million Americans, including women and men, who are recipients of various 
implanted silicone devices, and in further protection of lheir ~hildrcn exposed to 

. second-generation silicone risks. we ask and recommend that thl;: {'ollov"ing congressional and 
governmental initialives he introduced and implemented. 

Government',,' Initladves to be Enacted: 

I. Federal Task I,'Ol'ce 'comprised of: 

A. Knowledgdlhlc medical experts who satisfy \:Titeria restricring special-interest 

aflUiation anc;l who have conducted indcpcndelltly-rundcd. peer-reviewed, published silicone 

research. 
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B. Steering Committee of injured, silicone breast-implant recipients who represenllhe 
established goals of siliFone infonmltional and supporl networks. 

C. Federal agenfY representatives of the National Institute ofHealth, Food and Drug 
Administration (FDA Genter for Devices and Radiological Health and Ollice or Consumer 
Allilirs). lIealLh and H~rnan Services, Cenler I'm Disease C:ontwl and Social Security 
Admini strati on. 

U. Representatives or major health-insurance provIders. 

2. Immediate guidelines set and a,tion t..tkcn, with punitive measures adopted, by a,ppropriate 
federal agencies (Federal Communication Ct'1111111ssion andlor Food llnd Drug Administration) to 

.' 	 effectively monitor, as ,well as to enforce, cxisting regulations that prevent circulation of 
misleading and false advertisement rcJating to silicone-implant use and safety. . 

3. PaTient registry be fcinned lo thereby total and track all silic..:onc impJant recipients, including 
supervised follow-up of the long-term effecls or silicone implantation, pellaining, but not 
limited, to local. systemic, immune and neumlogical complications. Inf()mlation collected may 
be utilized to establish disease-criteria relevant to silkonc illness; a specific, unprecedented 
syndrome encompassing chronic inflammation, autoimmlllle/connectivt:!-LisSllt! disorder, 
neurological involvement ami toxic reaction that, as a symln)me, is typified by unique, yet 
undefined combinations of symptoms, clinical observations, laboratory findings, systemic 
organ/gland damagc and ill1mune dysr~gulation. . 

4. Adequate lederal funding for silicone research be allocated to University-associated 
rheumatologists, immunologists, neurologists, toxicologists, onc(,logisLs. endocrinologists and 
pediatricians who salisfy criteria restricting special-interest aftiliarion. By this restrictive criteria, 
plastic l\urgeons. cithcli individually or as group-ocgani7ations, will nol rcecivc l'Cderal 
research-funds; in addition to special-inlerest considerations, plastic surgery is nol a di<.tgnoslie 
field ofmcdicine. .. 

5. Public-health campaign to disper;;;c factual information on known complications and risks of 
silicone implantation be implcmentt!d by: I) Health and Human St:!rvice~~ 2) U. S. Publie Health 
Service, 3} Center for Disea~e C()nlroJ, 4) and any other federal agency serving public education. . 	 , 

For example. the public has nol been informed of the FDA ':; own statistics stating thal 71 %. or all. 
brt::ast implal)ts rupture, or show severe gel-bleed/leakage, within len years: 95% of these devices 
IUpture within tifteen years, and gel·leakage occurs in 100% of all gel-filled devict!s Ii-urn 
day~ol1e of implantation. A public-health campaign, supported by these federal agendes, shall 
also initiate an educatibnal program to benefit members of the medical c()rJununity, in particular, 
those individual physitians who treat implant patients on a regular basi~. 

6. Due to unacceptabl~ device failure and complication rates, the si lienne-gel, breast implant ban 
(1992 FDA restriction 'of general market) shall remain in effect permanently. Rccent research, 
(conducted by Mayo ('linie/Department of Health Scienct:s/Di vision of Rheumatology and 

.. 	Internal Ml.:dicine/Divisiun of Plastic Surgery) publi~hed in lh~ NeH} I~'ngland Journal of 
Medicine on March6. 1997 (Vol. 6, no.l O. pp. 677·719), supports (l restriction ofgel-till, "reast 

. . 
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implantation. In this s~udy, 25% of women (one in four) \1.'110 received these devices required 
additional breast-surgery due to complications occurringwllhin five years ofinilial implantaLion. 
Tn cancer patients ali.er! maslt!t:lomies, breast-:implanr complil.:alions are three times more likely to 
occur than in cosmeticipatients. 

7. CmitinuaLioll of Social Security, Welfare and Medicare/Medicaid benetits for silicone-related 
medical disabilities stemming Irom "toxic etTects of silicone" as allowed by the lCl)a9-CM 
classitication system. i 

. I ! 

8. To reHeet accurate slalistil.:s. research and data compiled by the FDA, the agency shall update 
and revise Consumer publications. currently being distributed to the prospective and current 
implantreeipients, to pro:vide all known information 011 silicone breast-implant risk. 

Legislative Initiatives tD be Enacted: 

1. House Bill 366. written by United Stales Congressman James A. Traticant. Jr., of Ohio. cited 
as the "I3rcast Implant Accountabmty Act" to "require the surgical removal of silicone gel and 
saline filJ breast ill1plants, to provide for research on silicone and other chemicals llsed in the 
manutacturc of breast implants."

I 

I 


A.. Explantation: Manufaclurers shall pay all related medical, surgical and hospital costs 
of surgical removal of breast implants: explant patient may choose the physician and hospital or 
chuke; the surgically-rt!moved implant is the property of the explant patient; public notification 
"shall be puhlished in ~ati(mal publications and newspapers of gcneral circulation." 

I . 

I 

U. Follow-up care and treatment ofcomplications: Manufacturer is responsible for 
"post-operative care and trealment, including subsequent surgery to remuve residual silicone, 
scar capsules. and gran{tlornas, mammograms. and medication." . 

i 

, 


C Research shall be conducted. or contracted to bl! wnducled, by the Secretary of Health 
and Human Services to determine the ~(physiological. neurological, ami immunological effects of 
silicone toxicity and toxicity o(other chemicals found in. or used in lhe process of 
manufacturing,breast ifI1plants.'

! . . 
D. Informed consent: Physicians may not perform an implantation unless the prospective 

patient h{ls first signed a consent f01ll1. prescribed by the Secretary of llealth and Human 
Services. Slating that the prospective patient has been in1()rmcd or "all health risks associated 
with silicone oil, silica.i and other chemicals used in the manufacturing of breast implants. 

E. Physician sc~viccs: A physician shall not rcfuse to treat a pat.ient because that patient is 
a hrea<:;t-implant recipit:l1t. 

! 

F. Organ and blood donations: "The Secretary ofHeallh and Hllman Services may n(Jt 
make a grant... to an organ procllTcmcnt organization if stich organiza.tion has allowed an 
individual who has a br:cast implant in their body t() doni.tle i.U1 organ orthc individual's body"; 
"the Secretary of Ilealth and Human Services may nor license any entity engaged in the 

. I 
.1 
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collection ofhloou ... ifsuch entity receives hl<H)d Irom an individual who 11.15 a brcast implant in 
theirhody." 

2. Additional h!gislativc protection is sought to pmvide health-insurance coveragc. without 
exclusion or policy cancellaLion, perlaining (0 local andlor systemic adverse effects of silicone 
implantation relating ttl bl)lh cosmetic and reconstructi(lll surgery. 

As manufaclurers light to limit financiall'esponsibilily, and lessen setllement or COUlt awards, 
to injured. silicone-implant recipients through inclustry litigat.ion and bankruptcy plcadings and 
while health-insurance providers cancel and amend policie~ lo exc1ud~ and/or deny 
silicone-related coverage, thousand upon tlwusands uf silicone ill women, and men, tum to . 
g{wemment-assisted suppon programs. FDA consultant and John Hopkins physician Dr. 
Norman Anderson has slaled estimates projecting that 133 to 169 billiot! d{lllars will be needed 
for the monitoring. management and rehabilitation ofhreast implant victims residing in the 
United States alone. Tnl time, puhlic ()ulcry and outrage will reach Congress: the number of 
silicone ill people who,: after losing employment and health-insurance benelits, must rely upon 
government-assisted programs, both (or support a,ud medical care, grows at ana.larmingratc 
(MDl{ statistics). Resc'arch presented during aMarch. 1995 Immunology llrSilicone Workshop, 
sponsored by the Natiohallnstitute of Health, slate;:d additional e!oitimatcs proj~cling that less than 
300,000 of an approximate, twu-million American women with breast implants have reached the 
period of high risk for developing silicone-related disease. The FDA has acknowledged a seven 
to nl"tt:en-year period or latency before symptoms and signs or implant-related illness surface. 

r 


, I 


), Due tu an established seven to fifteen-year period of disease latency associated with the 
development of silicone-related illness, currcnt "statue of limitations" time-restriction on court 
casc4i1ings and the discovery process, a.'i applicable lo produt:l-lil.lbilily Jilig.ttiol1, must be 
revised and e"tcnded on both state and federallevels. Appropriately, in the state of New York, 
C(:,lUTts have waived "statute of limitations" r~slriclilm applicahle to hri:ust implant-related legal 
actions. 

4. To ensure lhat equal distribution of financial burden rests upon those pru1ies h~ld responsible 
and not solely be delegated lo gov~rmnental assistance at the public's expense, Congress must 
address lh~ larger issue of securi ng just c.:ompensation ror inj urcd, silicone implant recipients. 

5. S. 224, writlen by Ssnator lierbelt H. Kohl or Wisconsin, cited as the "Sunshine in Litigation 
Act of 1997," to "amenp chapter 111 llftitle 28, United States Code, relat.ing to protective orders, 
s~aling of cases, disclosures of'discovery intormation in civil actions, and for other pUIposes." 

1\. Protective or,ders and sealing uf cases/settlements relating to public health and safety: 
An order under rule 26 ,(c) of th~ redcral Rules of Civil Procedure, restricting the disclosure of 
intorjTlation, musl not restrict the disclosure of inlhrmation whieh is relevant to puhlic health or 
sarcly~ or '"the public iqlercst in disclosure of potenlial health or sa1ety ha7ards is clearly 
outweighed by a specit1c interest in maintaining the confidentiality of the information (lr records 
in qllestion"~ "the requested protective order is no broader than necessary to protect private 
interest.,. ' 
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, 
B. Duration: Nt? order entered in accordance with this protective provision shall continue 

in effect after the entry,of final judgmcm. "unl~ss at Of after such entry the court makcs a 
separate particulari,ed finding or ti.lI.;t that the requirements" of amendments (paragraphs 1, A or 
C) have been met; the party seeking the entry uf an order carries the burdell of proof ill obLuining 
sue h an order. 

C. "No agreements between or among parties in a civil action filed in a COUlt in the 
United Slates may contain a prtlvision that prohibits or otherwise restricts disclosure ofre1evant 
intormaiion to any Federator State agency with authority to enforce laws regulating an activity 
rdating tn such information"; information disclosed to a Federal or State agency, as described, 
"shall be contidential tlp the extent provided by law," 

D. i\s to evidence of serious puhlic-health consequences' resulting from a long history of 
court-protection of doctllncnts held secret uespite warnings of health risks affecting the gcncm] 
public. the 1984 Stern yersus Dow Corning case in Calitbrnia is u prime exall1ple. Attom~y Dan 
Bolton, who reprcscntcp the plaintifI testified hef(lTe a 1988 FDA I\dvisory Pane] Review: 

"1 can tell YOll. however, th.n the JUI), saw ma.ny of these u()(.;uments 
and determined that DOW had committed Fraud, mislead the public. 
and disregarded the sarety of women in markcring silicone hreasl 
implants. The judge ill the Stern case descrihed the Dow's conduct as, 
quote, ']~ighly reprehensible.'" 

6. In closing. we ask that a congressional invcstigatiun and full hearing be held into the 
accounta.bility of Dow Coming, J)ow Chemical, Baxter Hcalthcare, Bri$l~)l Myers-Squibb and. 
other silicone-implant manufacturers, 


