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Silicone Gel Breast Implant Failure and Frequency of Additional
Surgeries: Analysis of 35 Studies Reporting Examination
of More Than 8000 Explants
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Adstroat: Akhough It (s well kovwn tha silicons gel breast bnplants (SGBIs) produce many
“oeal™ complicoations (.e., pain, hard Gbrens caprainc, disfigurement, ehrsair inflavwuation,
Envplant shall fallnre) aud sicossbiste frequent surgical revighons, no Iarge cobort retvospactive
quantitative anslyals of ciixical data hos been reported te dute, especially for the prevalence
of follures and additonal surgeries. Datn from 33 different studiss that encompass more than
WMMWMMMmemW';
ofnypversir ¥ explanted-irthe @efiniiive method-foridotermining thall inteprity; (e
stwidies that were used were ones that reported impisut daration, the total mambar of SGRs
axplanted, and the mumber of SGBEs for which shall rupture or fdlure (“not atact™) was
cobfirmnd tpon surgical removal. An exponential regrassion plot of detn indicated a direct
oavrolation of Impiant dorstiss with pereent shell Peflare (r* = 0.63 and r = O.79 ). SGBI
fallure was found to be 36% at S years, 50% at 10 yoars, snd 70% at 17 years, The fullnre rate
was €% pir year duriag the st S years following primary Inplest surgery. ANOVA
comparison of ihree implant ogs gronps (wean imylent dursfions of 3.9, 10.2, and 18.9 yvars)
Tudiested & highly significars satletical corrnistion of pereent failure with hnpiant duration
(p < 9.00), Complications necessitading ai fensi ooe additions] sugery occutred for 33% of
fmpiants within € years following priwary tmplant surgery. Shell [nilure was found to be ap
order of magnitude grester tham the 4 t» 6% rupture provalonce mggested by the AMA
Cowucll o Sclentide Affairs in 1993, the 02 to L1% cited by mamufactnress af that time, snd
the 5% rupiure that was siuted to be “not & safaty standard that the FDA can accept.” © 1999
John Wilay & Sonw, Eno, § Diomed Mater Res (Agpl Riomater) 48: 354384, 1999

Kaywords: xilleone gel breast impianic; explant analysis; sficons hwpiant eomplicatisns;
fablure; ruptare

o, 12963 [ o041 in surrounding SGRBIs

INTRODUCTION inflammatory processes
end the migration of silicons flald from the “gel” to the

Silicone gel breast implant (SGBY) fullure, which is the loss
of ellizone elastomer shejl integrity (most aften tormed in-
plant rupture), is a complication that has been reported with
increasing frequency. SOBI faihuire is often asaociated with
other so-called jocal complications such as pain, disfigure-
meut, chronic inflammation, and frequent additional surger-

None of the uxkors has & Ansnsisl istswst in o7 feancial mtsinoshin wish wy
cempany whoes poduct wae Studicd in this tecenrsh. One suivor (B.P.G.) swrved a &
cansulrsar fa heeaat impian: Htigatie oth ow bobelf of wasen o plaisits asd plastic

margents 2a defendagts.
Raferssces 1-35 are thoss wead for the failare syt (een Fig. 1)) 3571 A0

addifional e clistions.
Cornexsandonce w: Prof. T, Coldbery, Blomalerials Comez. Dagt, Mmasials Sei-
oxen, 31T MAR, Usiveralty of Flodda. Galrarvils, FL 2511
Graet ; Univershy of Marlds Fengdaton: and Biecscwialn Caster. Do-

[ Solanss snd Naginawing, Univarsiy of Plorida
& 1999 faha Wiley A Seas, Jom

parcachyma of he beaast, lymphatics, and muscle ussues
from even intact SGBIs are well established.'é2237** The
migration of siticone flufd may also be problemetic in view of
ucertainties about silicone ofl blocompatibility. In chls re-
gard, plicone fiuid injections in humans were reported in
{975 10 exhibit “sdverse systemic =ffects™ including migra-
tion with liver dysfunction and foreign body granuloma.™ In
primate studiss. injection of silicone oll into the vitreous of
the oye was found to produce reticopathy with mrked de-
geveration of ganglion cells.*® The most common low mo-
locutar weight silicone fuid constitnents [Le., the cycilc tet-
ramer (D4)] are not biostable and their memabolic product
hava been shown to exhibit ndverse toxicological propertiss.
In vivo studies in rats amd primates have demonsrrared that
they undergo membolic oxidative and/or hydrolytic demeth-
ylazion o silanol compounds,*’~** and these silanol com-
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pounds have been reported o be “profoundly toxic™ in rat
studies.** Inflammatory and toxicological complications are
therefore likely to be exacerbaped by pross leskage or rupture
of SGBIa. As a result, breast implant failures may pose an
insidious safety problem with the potential for systemic ef-
fects, some of which may not become evident for many years
after inidal inplant surgexy.

The composition of most silicone gels is actually 85 to
95% silicone Auid *5#8 Only 3 very small amount is & true
chamically crosstinked silicone gel. The faclle diffusion or
“pleed” of this silicons fluid from the so-called gel into and
through the shell of polydimathyisiloxsne (PDMS) elasiomer
is 2 well-established phenomenon.+Egradarion of the shell
machagiosl. properties oecurs doe 1o swelling of the-silicone
slaitomes-shell-by silicons fiuld; for exampls, for an umim-
planted control SGBI, #*decessse-of 43% i shell tensile
+ steongsh. (Gou. L350 to- 754- pel) and- 4696 in- wer stoength’

(frowr§0-10-43- fivin:) was meassed 3.5 yoars: after menufec-:
‘mre“? For Siastic-I a decreass in tensile strength of 32%
(from 808 to 553 psi) and T9% in tear strength (from 98 10 21
Tbfin.) was reported aftsr 1 year of shelf life (unimplanted).
Similar results were obmined for S{lastic-IT, but an improve-
memt was ohserved for fluorosiloxanc blead barrier coated
Silastic-1I: aﬂ%dmeaseinunsﬂunnshbuthnlem
in tear streagth at 1 year on the shelf, 4 Mm
sive- iy vive- degradation. of SGB1 shell bes also
.bean. repostad. by many This wesken-
ing of the. shall coupled with prolonged cyclie mechumical
. Sioaas oves e induces. failire. (Le., mpmne er foss of stiell
wmmeh’m of frée

with- the-physiolepicsl

retained within intact capsules for some time and so limit the
immedlate transport of ths major gel mass info extracapsular
tissues. However, diffusion of the silicone fluid through even
mmcapmhshudswmapmhnihmmoﬂmimm“
with consequent more distaot tiasue interactions.

Few large retrospective clinical studies concerning breast
implant failore have been reportad, although the number of
small studies published by dividual plastic surgeons, radi-
ologists, and pathologists has been growing since 1992 coin~
cident with the moratorivm on the implantation of SGBIs
{mposed by the FDA due 10 a lack of adequate safety data.
However, the prevalence of silicone shell failure hes re-
mained uncertain, Althaugh manufectursrs suzgested a range
of 0.2 w 1.1% in 1992, the AMA Council on Scientific
Affzhmpmtinlmiﬂuﬂimdn‘}:wdma"nf4wﬁﬁ
rupture. 5 At that time, Kessler et al,° noted repots of much
higher values (15% to 20%) and indicated that even 3%
rupture was not an acceptable seandard of safety for the FDA.
The tms dependence of rupcare, hence the mue of failure,
was also generally ignored at thet time. Soon after, various
authors began to report much higher rupoue values (e.8.
36-95%> md 58—-81%') and noted that failure prevalence
increased at lomper implant times. Many wars studies, a3
reported here, especially tha imporiant recent large cobort
studics by Middleton™ (for 798 explaats) and by Feng™* (for
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1619 explants), also clearly indicate that the prevalencs of
implant shell fathure or mpturs for SGBIs is quits high and is
indeed directly related to implant duration, which is consis-
tene with the view cow expressed by mawy anthors thas ime
Wewo is 4 major faotor- coneribvasing.-»- weslsming-
évennml iture of SGBIFvivli.

Women submit to the risks of additional surgery for 3GBI
remaval due to a varisty of setious health concemns and
symptoms, most commonly pain, hard hreests die to espsular
contracture, disfigurement, evidence of rupture, and various
other complaints. The formation of fibrous scar tissue, a
“capsuls,” around breast implants followed by contraction of
the capsular tissue is a particulasly frequent and well-known
complication following breast implant surgery. Gabriel et
al.!? indicated capsulsy contracmare to be the most common
resson for reoperation in their 749 woman cohort, k was an
indication for 131 of the 178 women (74%) who hed eddi-
tional surgery within 5 years of primary implant surgery. In &
prospective study, Hakelius and Ohlsen’® replaced 17 of 25
smooth SGRIs (68%) due to breast hardness within 5 years.
Capsular contracture Is therefore an impartant complication
that causes pain, hardness, breast disfigurement, possible
tssue necrosis and implant extrusion and is an indication for
frequent revision surgery 1o remove even infact prosthases

Given this background, it is Instructive to consider the
retrospective 749 woman cobort Mayo Clinic epidemiologi-
cal study published by Gabried ¢t al. in 199477 that has beea
so widely citoed in support of the safety of SGBIs becanse it
eancluded that there was liftle evidence in this small patient
cobort for slicone induced autolinmune disease. Data were
not reported in this anicle for the incidence of revision
sorgery or rupture of implants. However, such data had besn
collected and were subsequently published by Gabriel et al in
1997.12 This later article indicated that them were frequent
so-called “loeal complications™ (i.e., pain, capsular contwac-
rure, and rupture) aecessitating surgery for 24% of patients
{178 of 749) within the first 5 years following initial jmplast
surgery. Soms women required as meny =s three, four, o
tven five surgeries during that time. The prevalence of nup-
tires was also given for this group. Explanted patients ex-
hibited 24% ruptore (43 of 178) at an aversge implam durs-
tion of 2.5 years.™ 1t is interesting that Gabriet et al. reportec
rupturs as only 5.7%.'2 However, this pecoentage was basec
on the use of the toral patient cobiort in the denominato
(assuming, with no evidence, thar all 571 women who did no
have swrgery had intact implants). [n our view, only tx
exp!mmdpadempomﬂaﬁmshmldhavcbunundindu
mlwhﬂmwgluawiauﬁﬁcauyvmdmultsmmn
remove and examine an implant ia the “gold stapdard,” th
ooly relisbls method available, for judging the stuctura
integrity of SGBI prostheses.™

Several articles used in this siudy were primarily con
cerned with the ovaluagion of different imaging techniques fo
datection of implant failure. Surgical removal of the SGBE
was used in (bese studies to confirm implant rup
tupe 38-15242521.38.33.4 £y axampls, Berg ot al. examine

122 single-lumen apd 22 double-lumen SGBIs using mag
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malic resonance (MR) and vltrascund (US) imaging followed
by surgical removal and explant examination.® Those ex-
plants that exhibitsd gross rapture or gel leakags wers con-
sidarad to have thiled: 80 of 144 (56%) failed at a mean
implan age of 12 years, Forsberg et o1.! avaluaed US imag-
ing for 45 SOBIs with 19 expiaats exbibiting rupuure (42%)
when examined st surgery, The mean implant age was 9.8
years. Reynolds et al. compared MR, US, and

for 24 implants prioe 1 sugical removal with 13 of 24 (54%)
futling st 12 years.® Caskey et al. evaluated 221 implants by
US but only 41 were sxplanied. Nineteen of 41 (46%) were
found o be rupeured at & mean implant age of 10.5 years.?’
Petro er al.** presanted a preliminary study of 154 implants
evaluated by US, However, only 22 were explanted with
sevan of 22 (32%) ruptured at a mean implant time of 3.1
yoars. Palmon ot al. examined 64 implants using gray-scale
sonography. At surgery, 26 tmplants (41%) were found to be
ruptured.™ In a rocent report for 798 explants by Middle-
ton,>* MR was Investigated for rupture diagnosis.

Many other artices on the evaluation of nooipvasive im-
aping techniques 10 determine breast implant failure have rot
clearly mporied impiant age for prostheses removed surgi-
cally to confirm thalr imaging results. Such studies are there-
fare of litle value for implaxt duration versus faiture analy-
ses. Furthermore, the literamre on noninvasive imaging of
SGBIs clearly indicates thar, although expensive and sophis-
ticased MRI methods may prove more helpful and more
acconuts than US oc mammography, esplant surgery is the
only reliable meshod ovatloble for determining the status
$GRIs. M Unformnsealy, becanse g0 many articies conoceming
SGBI revision surgery present iscomplets data, especially for
implant duration, results for thowsands of reported explants
have been “lost” for analysis.

In view of the foregoitg and the call for more sclentific
information on rupture by the July 1998 UK Hounse of Com-
mons sponsored review of breast Implant safety,™ it was
considersd Important to expand our preliminary faikurs apal-
ysis for 1652 explants that was published in July 1997.%
Bocause our dats hase now emcompasses more than 8026
explansed SGBIs from 34 articles and the authors' nesearch,
the study reportad haee is far more axtensive and statistieally
reliable than any published 10 date for evaiuating the fre.
queacy of failure and odditions) surgeries for SGRIs.

METHODS

Data Bass Critaria

Medline data bases were searched, including PubMed and
Silver Planter sarvers, from 1969 through the carly pant of
1598 to find articles containing SGBI data for this study. This
was sugmented by manual raview of the surgery Heerators,
Articles were reviewed to determine the number of breast
implant failares, the total number of SGRIs explaneed, and
the associated mean implane thues (sometimes average or
median). To insure unequivocal failure dats, oaly rapocta

involving surgicsl remeval with direct inspection of SGBIs
were used in our analysis.’® Althoogh literanur data were
reported in many different formaats, we were camfnl In our
analysis of cach data set to reconcile these differences o
create & uniform apd selfoconsisient daps base. More detailed
explmﬁomofhwﬂﬂswudmformnynﬂchshpm-
sented in the following soction. Alsn included in our dam
base were regulis from the authors' resesrch to datc tha
involved the examination of 74 explaniad SGBIs with & mean
implant duration of 10 years. For this serles, 31 (42%) weee
found to be ruptured,'®

A wide varlety of terms have been used in ths Ueerstare w
describe implant “fallures,” by which the various authors
mean implants that are “not intact,” that Is “raptured” or have
“lost shell integrity,” Thix not insact criterion that defines the
term failare for this stedy encompasses such terms as “rup-
tired,” “leaking,” “damaged,” ‘torn,” “puncoured,” “dis-
mn nmmn lldi’hw'ﬂ “'Implll'lt Mhn"m'a
“pin hole” (1-2 mm holes or tears), “fragmented,” “gross
leakage,” “loss of shell intagrity,” “disintegration of the
shell,” “not intace,” arc, All of these terms have bean used hy
different zuthors o indicate failure of the silicone elnstomer
shell, However, reports of “oily" explant shel) surfaces char-
aciaristic of nonmal SGBI bioed were not regarded as fullores
fox this study.

Data Used for Analysls of Percent Faliure Versus
Impiant Time

‘This analysis encompassed data from 33 reviswed ard-
oles plus a leoture presanted by Fi at the July 1998
Insdnute of Medicine Workshop on the Safety of 3GBIs. Also
included was our seriss of 74 SGBI explants with 4 mean
implant age of 10 years (muge 4-25 yoars) indicatng 31
ruptares (429%)."% All studies provided dain for the total
murnber of axplants, the number of failed explants or percent
failure, and the mean or average explmnt age. Note that the
terme “$mplant age.” “implagt time," “expiant time,” “explant
age,” “implant durstion,” ctr., all refer 1o the time that im-
plants bave been i vive prior 1o explantation. Parcant fajlure
was ploded at mean (or sometimes average) explant time
intarvals, estimated [0 the nearest half-ysar. The mean per-
cont fafhew war dateqmined for each tima poiny. Where
detailed raw data were availsble (six artigles?$2! 283438
cxplants were growped into three mgjor ioplant doratdon dme
periods of about { to 8 years (early), 9 to 16 years (mmiddie),
and 17 to 23 yeams (lase). A maximom moan ar average
implagt time point of 20 years was used for caloulmions
(which, of course, includéd data beyond 20 years) bocause of
the relatively small number of very -erm. sxplants re-
pocted. For example, for the article by Peters et al.,” which
preseqted four explant age Zroups, the two Ister groups (data
to 26 years) wers cotnbined and plofted wr ant average age of
18.5 yours for 28 explants, 18 of which (64%) hadt faflad,
Similarly, for the two most extensive recent smdiss, addi-
tional data for 798 explents® and 1619 explans™ wers
kindly provided by me anthors and oldar explants in cach
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study wets combinied into sipgle mean age groups of less than
20 years, Such combinations of smaller groups of impisats
older than 20 years were made for five articles, 5343 In the
case of the five group data set of Robinson et al.,' aumerical
explmfnﬂmdmwemudmﬂdﬁomanenhrgadeopyof
Robinson et ab's Figure L. The last two explant groups,
coveringaﬁmepe:iodofl!SmZSyun.wemwmbmedinw
mywpwiﬁmamgengeofmym.hmudele
byPum:td..dnnwmmsmdfmdlf&rentpeﬂodsof
manufacturs and implant designs, designated ganerations 1
and 2.'* Median implant times for thess two groups wete
mmmm&mﬁmw&an”
was 8 years. Therefore, only middle and later time groups
wmploued.uowem,forCoMnetaL.ltwaspouiblatom
three groups es presented in their article.”

Three relevant siudies were included that unfortunately
mﬁdedoﬂyinfmnﬁononmenumhuofpaﬂmumn:had
suugimlmislonaandmpmmmhermmenumbuof

versus time plot (Rig. 1). Becanse the number of expiants in
dumnnmnﬂsumsadmnﬂygnmuxlhanawopwrpnﬁuntduztn
multiple revisions (e.g., 2.3 explants/patient within 5 years
for Gabriel et al.'2), the total sumber of explauts involved in
our data bass exceeds 8026, In the 1997 Gabriel report 24%
(178uf749wmn)mqulmdat1emonem3icalmision
duemwrngﬁnaﬁomwldﬂumeﬁrsmymnﬁouwinghiﬁa!
SGBIsurmmdmpmadbmmmphnuwm&mdfa43
of the 178 patients.'® This 1 24% failure for the 178 parients
exphnted.ForShw‘betﬂ.“onlydmforaplamdpaﬁm
mnpmmd(ﬂ:mwid:siﬁmeinjecﬁmwdomwci-
denmﬂyrupmmdwmmludad).mulﬁnlinST of 9§ pa-
tiemswithmpnm(”%).!nhirddmpohubnsedonme
numberofpaﬂmunﬂmmmfhcmmberofexplamsw
fram Thomas et al.2® in which 11 of 25 petients (44%) were
found to have at lexst one ruptared implant at a mean implane
time of 104 years.
ﬂwmnaluingsmdiupmﬂded:esuluﬂomwhichmly
ome mean or average Ume point for perceat failure was
avaihblc.asstamdtnemhuﬁoh.ForenmplADuﬁym
Woods”prenmdmumformomwhomdveda
total of 681 implants(s.d.lpnﬁen:)widamkalﬁndingoof
5T (%%)inm@l@(lﬁ%)ﬁihdnnmﬂnﬁmenfw
moaths, Guidoin et a3 listad several age groups from which
oneimphmﬁmaofs.‘?gunwumm(mdphﬂad)n
5.5 years. Medor ot al. also provided several age groups
from which a mesn implant age of 10.7 years was
(plomdatl[).ﬁym).l‘-‘onhepaperbymbugetal.‘
indicating 190f45uplmtshihd(4lﬁ)uumnnageof9.8
ym(plomdntloym).ﬂuamdmweuedbe-
cmemmappumdwbeamﬁlcdasnumer’mlminm
text of the article. Malata et al.'3 reported 19 of &3 explants
mpmredﬂammmunwot'?ymmlnimﬁonof
74 explants by Goldberg ct ol.'* Dow Coming,
Baxter/H-S, and Surgitek single-iumen SQBIs, and McGhan
sinziﬂ-lnddmblc-mnSGBIs.Inthismeﬂ!:hSIofM
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explants were found to be rupnwed (42%) with a mean
implant durarion of 10 years.

The period of explant surgery covered by data from dif
ferent aydcles that appeared to have besa published by the
same research grosp were compared o insure that no signif-
icant ercar coald be atrributed to redundant reporting of the
samo data (three cases, six articles). For example, Berg etal’
published results for prostheses removed from January 1957
to October 1994, whereas the data preseated by Caskey o
2177 (apparently from the the sams ressarch proup) preseniec
reanles for implants removed during the period January 199:
o November 1992 and was therefore not redundant.

Two articlez used in this study were primarily concernes
.with the measurement of silicon concentrations in near arx
distant tissnes surrounding explants,'’ !¢ and two examines
the migration of silicone fluid through the cepsule histologi
cally. Although they provided usefol implant ruptur
results for explanted SGBIS, they also shed considerabie ligh
upon the extent to which silicone fluid is transported awa
from the local site of implant leakage or ruptuce.

Most mathors (all except six) presented various reasons fe
mviﬁnnm.?mnmmhl.whichmm
mﬂmquaﬁﬂﬁwinfmmaﬁon.itwnsesﬁmmadmm
ﬁo%ofe:p!mtswere&ompaﬂmwhowmmmm
(bus had serjous health concems) andfor had acvere capsul
coatrachire, 30% were from patients with variots syrpron
atic complaines, and 10% had suspected Tuptures.

Mmmandcmcmmthdmw
implant Time

Sevmlmaumaﬁmlrelaﬁnnshipswmevalmwdudngsi
maStat 2.0 and SAS 6.12 to determine the best correlati
umimplnmdmﬁmmdmﬁlm.mmmd
multiple order polynorial (first, second, and third order) &
exponential nonjinear regrassion, and logit analysis.® Scle
ﬁmofmemnnmanin;fulandyaismdmmﬁtww
uponmeduﬂuhnﬂaofmshmﬁsdedsigﬁﬁmmdm
logicaldmcmveﬁl.?rimmcouidmﬂonsformem
logbdmﬁtwmﬁat&mmmhibiuo%ﬁﬁlumm
zemthmpointandnotexuwdlm*fnlmatmyﬁn

sons and constraints for these analyses arc presented
Tabls I. Data for three age groups spanning the entire d
base (mean implant dorarions of 3.9, 10.2, and 18.9 yer
were also subjected to statiutical analysis (ANOVA) o o
pmlhadiffmemeﬁnpememmlmuafmcdonofhnpi
duration.

RESULTS

Results obtained from regression analysss are summarnize
Tahleﬂ.Onthebasisofsmﬁsticalmdlogimlcﬁm
exponentisl jon, which satisfes both the zero U
zero failure and 100% maximum limits sud exhiblis
nighsst * (0.63) and corectation coefficient (r = 0.75)
fadoddxammtnﬁsfacm:ymmmimofpucmth
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ence labels. The mean value for paccent failire & each time
point is shown as a dark circle, Table [T summarizss dam for
the number of explants, number fallad, and percent failire ar
each fime-point.

ﬁummhlnﬂwh,uuyimphmﬂmhpmﬁm
of an mnlwhcuwhmmmcquﬁon

F=100(1 = o040,

where £ is the percent failure and 7 is the implayt duration.
mm«m@mmmmmmm
tionotﬂunumbuuﬂxpllmateuhﬂmpoiminthedm
Mmumwmhmﬁmiﬁmbﬁnﬁmmm
mmmmuhﬁmlwmm:ﬂy
hmmmthmmdﬁeupmﬁlequadnnwhh
mﬁmeﬂ%hﬂmmﬁb.khﬂwnmwﬁymudu
anbmm-wymmdmmd
uplmmdscshﬁaruniaidﬂms-ymﬂmpﬁodn(n*
20355or0—5yms.u-2560£m5—10mn=2332fot
10=15 years).

TABLE: 1. Ragression snd Curwe Fit Arwiysis

‘00-X- . Document 412
anCB5fR C0pBRP 05 R 0.6 P.612
358 MAROTTA ET AL
TMLMIWMMM#MM%MMW
Apalysis Bauation Constams Coastrainte
Pimm-order polynamisl Jea+ by ¢ = intarospt None
b = slope (Failure ratn)
Secoud-onder palynomia J=a+ br+ o8 n=fi£'upt Note
. b & c = consmprs
Third-order polynomis! Foa bt +ef + 4 ¢ = intsrcapt None
b, ¢, & d o consiany
Exponeasisl f=al ~ g% a = asymplots e = 100%. ¢c >0
¢ ™ constant
Logit analysia gl - pea+m a = [percept None
b = constany
wmmnummmmm-_h}um
with masg implant durstion. A highly significant seatistical DISCUSSION
difference (p<0.001)inmmpmﬁﬂmfotthmm
W(ZM%ﬁuﬂumnleﬁ.mltmamud . . .
7L6% &t 19.9 years) was found by ANOVA. Paitwies oral. Am‘mﬁﬁwm Indicase it the
v is0a8 of indivd _ prevalence many
Pls comparisons of individnal grougs also showed signifl tsses higher tan suggesied only & fow years sgo, Unfis)

sately, the consequences of these complications to women's
huld:mmhavebzmuhnmeuﬁnlymmmem
ufﬂ:eovwhelmm;mﬁmthnhabmfoemdonthe
“sucimmune dissase™ . However, autoimmuns
dismeisnotunonlyimpmnﬁtylnmfwunuda-
viees.ﬂpldmiolowudimunologymdlumdeﬁuiul
u:bhsmnhmbmdmdinmofsallw&.a..
Oabris] et 1™, Hennekens ¢t 1., Angeli®, Connel™) have
Momm“mwhthorh
loalcmpliwiouofpﬂn.upwmmmm disfigare-
ment, chyonic infammation, rapture, siticone migration, and
frequent sucgical revisions. Gabirial et al. acknowledged the
gravity of these complicarions in their most recent articls )2
Ind:iseomtwhuismix{uisthewy«vaﬁar
atimdas of those who have etdorsed the “mafety” of SOBIs
whils paying so little aicotion to the sclentific basis for the
inherent materialy and design Aawz in this peoathesis and
the mental anguish and surgical risks that confront so
many woman who 00w realize that local complications can
prove 1o be very serious. The largs data base analysls of
Scalfmmmmmdhmmundcmkmtomvidna
more comprehensive and rellable scinntifie basis for eval-
vating the likelihood of SGBI abell failure and additinnal

surgery.

Corrolation Statisticel & Logieal
Equation Corve Fit Cocffcien: Intercep Maximum Correlarian
Fiezt-ardar regremsion rP=0.89 o7 14.6% » No
Second-order cegression r'=0.60 0.78 1% 7% No
Thict-order regreasion =0.60 078 1.0% - No
Exponemisl regresvinn P=0.63 a7 o% 100% Yes
Logit analysis P<0.0001 NAa 19.4% 100% No

J0011521
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Flguie 1 Percant fatiurs vs. Impiant durstien for silicons gel braast implants,

Prevalenoe and Rate of Fallure for SGBI

Ta the best of our imowledge, the analysis of SGBI failure
versus implant duration presented here is the most compre-
hensive available 1o date. W

rchsniesl failure of SGBI shells becauss it is based entively
» vpan the examination of explanted: breast implsnts. Explant
results from 33 peer reviewed articles from a diversity of
research groupa pius an NAS-Instimits of Medicine lecture by
Feng** and studies from the authors’ Iaboratory'® axe repre-
sented. These date encompass more than 8026 cxplanted
SGBIs. They range in implant duration from 1 to 30 years and
3409 of 8026 (42%) exhibited silicone shell faihwre. Because
fuilure vernua time has besn plotted, the tme failure 7a12 may
be determined frorm the data or the slape of the tangent to the
curve at varioua time intervals rather than just the incidence
or prevalence of fatlure that have 50 often and so incorrectly
been reforred 10 as & rote o much of the literanwe and
mantfacturers’ reports,

It may seem simplistic 1o emphnsize the need for the
carrect use of the term rate here, but the problem is so
widespread in the breast implant literature thar it is evidendly
nocsasary t0 meke it clear thar a fhilure or mpture rare
requires “time™ as am asgocisted parameter. Therefore, to
properly use the term rate the time must be indicated {e.g.,
miles per hour (not miles) for 2 rate of speed and percent
rupture per year {uot percent mpture) for a rale of breast
implant mptute).

The loss of structural integrity for a breast implant is a
safety problem thet can be just as important [0 & parient’s
health as the potential for autaimmune disease complications.
Percent failure versus inaplant duration is prasented in Figure
1 as an exponential regression plot of deta for the more than
8026 explanted SGBIs in this study, Thiz curve is similar 10
that published in a preliminary repoit from this laboratory for
1652 explants.® Figure | indicams 30% failure sz 5 years of
implant time, S0% at 10 yaars, and 70% at 17 years. From the
data one may also estimate an SGBI failure rate at any time
point or gverage failure rares for some interval of time (ic.,
6% per year during the first 5 years of implant life, 4% per
year during the next 5 years, and 2.9% per year for years
10-17).

The prevalence and the rate of failure now indicated by the
many explant stadies citad here is 80 much higher than
sugzested only 5 to 6 years ago that one wonders if there was
in fact any valid scientific basis for eatimates pressnead [o the
FDA by manufacturers and some piastic surgeons during
1991 to 1993, Even now, some medical professionals (neither
plastic surgeons nor blomedical device or biomaterials scien-
tists) have publithed articles, books, and editorials on silicone
breast implants (withour peer review), making assertons
about safety with almost total disragard for women's health
problems caused by local complications. For example, An-
g=l® stated in a reply to & 1996 Jerter on “Evaluating the
Health Risks of Breast Implants” in the Now England Sournal

J0011522
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TABLE Ui. Data Base for Regreusion Analvals of Silicone Gel
vi.

Breagt implanit Mean Peroent Fafiure
bmplant Duration (years)
Tioplant No. Ne. Mexn Percent
Dration Palied Bxplanted Failurs
20 s 475 7
2.5 50 261 19
3D 14 Ag 20
35 8 &6 12
4.0 187 067 19
0 133 217 61
55 180 Ly, 3
6.0 8 58 14
6.5 80 121 66
1.0 171 08 2%
7.5 21 82 26
8.0 146 228 64
85 14 3 6
10,0 37 764 45
10.5 103 253 41
110 95 257 40
115 42 160 26
12,0 429 799 1
12.8 285 459 .7}
13.0 183 307 60
14.0 73 112 (4]
145 . 4 5 20
16.0 ] 10 £0
17.5 45 T2 é3
8.5 23 34 48
19.5 548 840 76
200 167 143 75
Total ko) 80826 42

of Medicine by one author of this aticle (E.P.G.)* that “the
rate [of mpture] is probably closer to 5 percent.” Stazements
of this quality (probably 5%?; a rarc?, an incidence?) with no
apparent scientific basis are not uncommon. Ironically, such
“juake seisnce” hias often been used by those who have them-
selves referved to literature they do not Hke as “inferior” or
junk seience. A further example is a 1998 asticle on SGBIs by
Connell in the Journal of Women's Heslth.%* Fully 10 pages
were dsvated to the “dire implications for women’s health”
cavsed by liigalion and junk science. The “well known
complications such as capsujar comracture, rupture, and
bieed,” also teaned by Conmell as “wall-known local side
effects of breast impiants,” were virtually ignored with no
congideration of the rata of failure, the frequency of ralated
local complications, their consesmemces, or the need for fie-
quent additional surgeries. These are exampies of the limited
or bimed scientific perspective that still exists in some liter-
atupe on SGBI safety and emphasizes the naed for additonal
research and more quantitative analytical data,
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the implications of local complications such
a8 SGBI failitre for increasing the potential for adverse [ocal
mdsyﬂmicimmunadimn,mhnpommqmﬂonmﬁm
regarding the role, if any, that silicone flnid induced infigm-
Inatory processes May play. On this question, eomuments by
Rose in a 1996 editorial in the joumnal Arthritis and Rheu-
matism® are halpful in clarifylng whar we do nor know. He
smared “Silicone hresst implants give rise to inflammatory
responses , ., cells jgvolved in the inflammatory response gre
the same a5 those involved in immuno reactions ., , Inflam-
mation, however, does involve the praduction of cytokines,
agenta that may have prafound local and systemic effects. . the
effiects of chronic inflammation, and its relatiouship o im-
munity and autoimmuniy, raise fandamental immunological
issues that can profitably be explored ” These are especially
provocative observations becansa they come from an aca-
demic scientist who has published extansively on immusnol-
ogy and immune diseases and who appears 10 have consid-
erable skepticism regarding the causal evidence available to
date for silicone gel implant induced autoimmune disease.

Potential for Bias in SGBI Explant Data Meta-Analyses

Bxponential regression analysis of explant results best satis-
fied the dual eriteria of good staristical comrelation and most
lngical curve fit for plotting an SGBI master curve for percent
faflure versus implant duration. The strong statistical corre-
lation between the percent failure and time parameters sub-
stantially mitigates any significant influence of random events
upon the ountcame of this analysis. Nevertheloss, it may be
appropriate to question whether random evants such as im-
plant damage during maartion and/or explantation, nonlava
sive capsulatomies, various accidental events involving chest
trauma, efc., could play a significant role in infivencing the
resules of this study. If 50, one would expect a much preater
random scatter of date than was found and a mueh poorer
statistical conalating of faiture versus implant tizoe, Consid-
ering (he diversiry of the olinical data coming Srotn yo many
different resaarch gronps and inclnding many different SGBI
styles and manufacturers, the comrelation found here was
qnite good.

One might also question the data base used here as biased
or “selectad" becanse it is derived from the evaluarion of only
explanted breast implants from women who exhibited local or
systemic complications or anxiety severe enough 10 warrant
underpoing additional surgery, However, the data cannot be
regarded as selected by the aothors of this article because they
come fromm so mamy different peer reviewed amicles that
reported resulis for more than 8026 SGBI explants; these
daca, in fact, represent the only scientifically relisbls data
available (i.e., from examination of SGBIx a explant sur-

).
guiquesﬁon:hatmaybemmnblcmmkumdmm
difficair to answer with complate certainty is how well these
data for explanted brasst implants reflect the condition of &ll
SGRIs that remain implanted (which may be as many as 1.5
million). In this regard, there are good reasons to consider this

J0011523



Case 2:00-x-00005-DPH  Document 412  Filed 06/21/2006 Page 9 of 38



