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SUMMAR Y. Silicone breast implant surface texturing has been shown to reduce the short-term incidence of 
adverse (Baker Ill/IV) capsular contracture in augmentation mammaplasty in double-blind randomised 
controlled trials. It is, however, undetermined whether the textured surface merely delays the onset of severe 
contracture or its effect on capsular contraction is persistent. 

The current study reviewed, after three years, 49 of the 53 patients who had undergone subglandular breast 
augmentation mammaplasty in a randomised double-blind study with textured or smooth silicone gel-filled 
implants in 1989. The incidence of adverse capsular contracture was 59% for smooth implants and 11% for 
textured ones (P = 0.001; x2 = 10.60). Eight patients (3 1%) with smooth prostheses underwent breast implant 
exchange for severe capsular contracture between the one and three year assessments, compared with a 
revisional surgery rate of only 7.4% (2/27 patients) for the textured group (P ~0.04). 

These adverse capsular contracture and revisional breast implant surgery rates clearly demonstrate that the 
effect of textured implants in reducing capsular contracture in augmentation mammaplasty found at one year 
is maintained at three years, and suggest that it may be long lasting. 

Fibrous capsular contraction around silicone breast 
implants is the most frequent complication of aug- 
mentation mammaplasty1m4 and the most important 
cause of patient dissatisfaction following such sur- 
gery.5 Its aetiology remains obscure.6-s Apart from 
the well established effect of submuscular implant 
position in markedly reducing the incidence of capsu- 
lar contracture compared to the subglandular pos- 
ition 2, 9-11 only implant surface texturing has been 
sho& to consistently decrease adverse (Baker grade 
Ill and IV) capsular contracture. 

A number of retrospective clinical studies have 
suggested that surface texturing reduces the incidence 
of capsular contracture around both statici2~is and 
dynamic implants’9~20 compared to smooth devices. 
Short-term randomised prospective clinical studiesl. 
21-23 have independently shown that different textured 
surfaces significantly reduce the incidence of adverse 
capsular contracture in retromammary breast aug- 
mentation with silicone gel-filled’~21 and saline-filled 
prostheses.22.23 Interestingly, animal experiments 
designed to elucidate the mechanism of action of the 
silicone textured surface in achieving the above effect 
have given contradictory results, some showing that 
textured surface prostheses lessen capsular contrac- 
ture 24m30 while others have suggested that they may 
increase capsular contracture.27*31-33 Additionally it 
has not been established whether the effect of implant 
surface texturing may similarly be as transient as that 
of the polyurethane foam-covered prostheses23*34,35 
merely delaying the onset of capsular contracture 
rather than having a permanent effect.23 It has also 
been suggested that the clinical progression from mild 
capsular contracture (grade Ill) to severe capsular 

contracture (grade IV) in humans may occur any 
time from the early postoperative period to 22 
months.22 

This review was therefore undertaken to determine 
if the lowered adverse capsular contracture rates 
observed in the short-term with textured silicone gel- 
filled breast implants in comparison with smooth 
ones1~21~22 persisted in the medium-term in patients 
undergoing subglandular breast augmentation. It pre- 
sents the three year follow-up results of Coleman 
et al’s double-blind randomised controlled trial1 

Patients and methods 

Fifty-three patients, randomly assigned to one or 
other breast implant type, had undergone primary 
subglandular breast augmentation at the start of the 
trial. The details of the randomisation and double- 
blind nature of the study were reported earlier.’ One 
group of patients received Siltex textured surface 
silicone gel-filled implants (Mentor Medical Systems 
[UK], Newbury, Berks). The second group received 
smooth surfaced silicone gel-filled implants with 
otherwise identical characteristics. Although the ran- 
domisation code had been broken in 1991 to allow 
data analysis, no record of this was made in the 
individual patient case notes and the investigators 
were unaware of which patients had received which 
implants. After tabulating the results for each patient, 
the randomisation code was broken and the figures 
were not “adjusted” in any manner thereafter. 

Patients were reviewed initially at 12 months 
(Fig. 1) and then at three years after the original 
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Fig. 1 

Figure l-Incidence of capsular contracture at 1 year. Significant 
difference between textured and smooth implants (P<O.OOl, Yates’ 
correction of the Chi squared test). 

surgery. All the patients were independently assessed 
in a specially organised review clinic by three investi- 
gators, one of whom was the surgeon who carried 
out the surgery. The degree of capsular contraction 
of the breasts was determined using the Baker Scale.36 
The investigators did not discuss their results with 
each other. Where assessors disagreed on the capsular 
contracture grade of a particular breast the majority 
view was accepted. Neither the assessor nor the 
patient knew the type of implant each individual 
patient had received. Patients with Baker grade III 
or IV were held to have an adverse of severe degree 
of capsular contracture and were grouped 
together.‘,21,23 

Statistical analysis of the frequency of mild (Baker 
I and II) vs. severe (Baker III and IV) was undertaken 
using Yates’ continuity correction of the Chi squared 
test, while the revisional surgery rates were compared 
using the Fisher’s exact test because some of the 
expected frequencies were less than five.37 Statistical 
analysis was based on the number of patients showing 
a given degree of capsular contracture, contrary to 
the suggestions of others. 1,23,38 The raw data at one 
year’ were therefore re-analysed using the numbers 
of patients rather than the numbers of breasts 
(Fig. 1). 

Results 

A re-analysis of the one year follow-up data based 
on the numbers of patients rather than breasts still 
showed a significantly lowered incidence of capsular 
contracture with textured implants compared with 
smooth devices (Fig. 1, Table 1). Two patients in the 

Table 1 The frequency of mild and severe capsular con- 
tracture by implant type at one year follow-up 

No. of patients 

Implant type 

Smooth 
Textured 
Totals 

Baker I-II 

9 
24 
33 

Baker III-IV Total 

15 24 
2 26 

17 50 

(P<O.OOl x2= 14.35, df= 1; Yates’ correction of the Chi squared 
test.) 
The incidence of adverse capsular contracture in the smooth group 
was 62.5% and 7.7% in the textured group. 

“smooth” implant group had asymmetrical severe 
contracture and were therefore counted as having 
adverse capsular contracture, although their contrala- 
teral breasts had only mild capsules. 

Initially, 26 patients had received smooth implants 
and 27 textured ones (Fig. 2). Six patients, all in the 
smooth-surfaced implant group, were lost to follow- 
up at three years. The remaining 47 (89%) were all 
seen by all three assessors, giving a total of 282 
opinions on the capsular contracture grades of 94 
breasts. Forty-eight ( 17%) Baker grade assessments 
were discordant. However, only 10 (3.5%) of these 
disagreements were clinically important, being 
between Baker grades II and III. These patients were 
counted as having severe capsular contracture. In the 
three years since the beginning of the study some 
patients had had further breast implant surgery. This 
was only determined after the three year clinical 
assessment by reference to the case notes. 

In the smooth implant group (n =26), of the six 
patients lost to follow-up at three years, two of them 
(four breasts) were known to have had their implants 
exchanged because of adverse capsular contracture 
(Fig. 2). They are included in the calculation of the 
revisional surgery and definitive capsular contracture 
rates because the outcome of their breast aug- 
mentation was known.22*23 Therefore only four 
“smooth” implant patients (15%) were truly lost to 
follow-up because in the other two their endpoint 
outcome was already known. Six other patients with 
severe bilateral capsular contracture also underwent 
capsule surgery and implant exchange. Of the remain- 
ing 14 patients, nine (18 breasts) had mild capsules 
while five (10 breasts) had grade III-IV capsules. 
Therefore, of the 22 “smooth” implant patients (26 
less 4 lost to follow-up and outcome unknown) whose 
breast implant outcomes were known, 13 (59%; 26 
breasts) had grade III-IV capsular contracture and 9 
(41%; 18 breasts) had mild capsules (Table 2). 

Of the original 27 patients in the textured implant 
group, two had bilateral anterior disc capsulectomy 
and implant exchange because of severe capsular 
contracture and only one had adverse capsules (in 
both breasts) at three year follow-up. (The latter was 
operated on after the data analysis). Therefore only 
3 patients in all (11%; 6 breasts) had grade III or IV 
capsules while the remaining 24 (89%; 48 breasts) 
had mild capsular contracture (Table 2). 

The effect of implant surface texturing on the 
overall incidence of mild and severe capsular contrac- 
ture at three years is summarised in Table 2 and 

Table 2 Capsular contracture by implant type at three 
year follow-up (includes all patients whose breast fates 
were known) 

No. of patients 

Implant type Baker I-II Baker III-IV Total 

Smooth 9 13 22 
Textured 24 3 21 
Totals 33 16 49 

(P=O.OOl, x2= 10.60, df= 1; Yates’ correction of the Chi squared 
test). 
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Fig. 2 

Figure 2-Patients’ fates in first three years. Shaded patient groups had severe (I&IV) capsular contracture 

graphically illustrated in Figure 3. The differences in 
adverse capsular contracture rates between the tex- 
tured and smooth implants at three years is highly 
statistically significant (Fig. 3, Table 2). 

Ten patients (eight smooth and two textured) 
required surgery for adverse clinical capsular contrac- 
ture after one year and were treated with anterior 
disc capsulectomy and bilateral replacement of 
implants; five with M&me polyurethane foam-covered 
implants, three with textured-surface silicone gel-filled 
(Siltex) prostheses and two with saline-filled textured 
surface implants. One of the two patients with saline- 
filled Siltex prostheses developed a further capsular 
contraction and this was exchanged for a Siltex gel- 
filled one. At three years this last patient had no 
recurrence of her clinical contracture. Of these 10 
patients undergoing revisional surgery, three (five 
breasts) had Grade III or IV capsules at three years, 
highlighting the high risk for further capsular contrac- 
ture in patients undergoing revisional breast implant 
surgery. 

There was a statistically significant difference in 
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Fig. 3 

Figure 3--Incidence of capsular contracture at 3 years (including 
implants exchanged). Significant difference between textured and 
smooth implants (P=O.OOl, Yates’ correction of the Chi squared 
test). 

the revisional breast implant surgery rates for the 
two patient groups (Fig. 4, two-tail P < 0.04, Fisher’s 
exact test). As all revisional surgery was undertaken 
for adverse capsular contracture, this suggests a clini- 
cally significant difference in the early severe capsular 
contracture rates for the two implant groups. 

It was interesting to note that, in the patients with 
textured implants undergoing revisional surgery, the 
capsule was invariably lined with a synovial-like fluid 
and there was no close adherence of the textured 
implant envelope to the capsule. 

Discussion 

This prospective double-blind randomised controlled 
trial clearly shows that the beneficial effect of surface 
textured silicone breast implants on adverse capsular 
contracture in patients undergoing breast aug- 
mentation is not transient. This is not only demon- 
strated by the lower incidence of capsular contracture 
for the textured implant group but also by its smaller 
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Fig. 4 

Figure 4-Breast implant revisional surgery rates for smooth and 
textured implants. Significant difference between textured and 
smooth implants (PcO.04, Fisher’s exact test). 
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revisional breast implant surgery rate. The latter gives 
an estimate of the early severe capsular contracture 
because such implant exchange was carried out 
exclusively for significant capsular contracture. A 
direct corollary of this was that patients who had 
implant exchange (all for severe capsular contracture 
and all bilateral) were included in the calculations of 
the definitive capsular contracture rates. 

It must be noted that in the smooth surface implant 
group only 15% of the patients were truly lost to 
follow-up with the outcome of their breast aug- 
mentation unknown. Although it is possible that 
none of them had capsular contracture problems or 
that they all had such problems with their breast 
implants, it is more likely that only some of them 
went on to have severe capsular contracture. In 
contrast, none in the textured group were lost to 
follow-up. Our 92% (47/51) rate of patients not lost 
to follow-up or for whom the outcome was known 
compares favourably with the 87% reported by 
othersz3 

Despite the Baker classification of capsular con- 
tracture’,36 being partly subjective, it remains the 
most popular and most practical method of assessing 
clinical firmness of the breast after augmentation 
mammaplasty. 36,39-41 Although initially designed 
only for breast augmentation, it has recently been 
modified to describe breast reconstruction more accu- 
rately.39 Four independent prospective studies1,21-23 
using the Baker classification of capsular contracture 
all came to the same conclusion regarding the efficacy 
of textured silicone implants in reducing the incidence 
of capsular contracture. In the present study the 
subjectivity was reduced by having three assessors 
each working independently and not discussing the 
results with each other. In addition to the subjective 
clinical breast augmentation classification scale42 and 
the patient’s opinion, Hakelius and OhlsW also 
employed applanation tonometry although the 
reliability of this objective means of evaluating breast 
compressibility43 has been questioned by others.41 
(This may be because the instruments available for 
applanation tonometry may not be as sensitive as the 
finger tips in detecting breast firmness). 

The double-blind nature of our study and the 
importance of randomisation are obvious. However, 
in the present study unlike those of the other three 
prospective controlled trials reported to date21-23 it 
was the patients and not the breasts who were ran- 
domised. It would be impossible to obtain ethical 
committee approval for individual breast randomis- 
ation in the United Kingdom. Although it has been 
suggested that capsular contracture is “breast-based 
rather than patient-based” and in one study of 60 
patients only two had bilateral adverse capsular con- 
tracture,23’38 this sharply contrasts with both our one 
and three year results in which most patients (follow- 
ing augmentation) had the same degree of capsular 
contracture (mild or severe) in both their breasts. The 
very low incidence of bilateral contracture reported 
by Burkhardt and Eades23 reflects the fact that no 
two breasts in the same patient had the same implant 
type or were irrigated similarly. Because the two 
breasts of any single patient cannot be reasonably 

assumed to be independent it is justified to analyse 
the results based on the patients rather than the 
breasts, contrary to the recommendations of 
others.23,38 

The reported incidence of capsular contracture 
around smooth surface silicone implants varies from 
lo-74% 6*40,44 Polyurethane foam-covered silicone 
prostheses, withdrawn from the market in 1991, 
reduced the rate of clinically significant capsular 
contracture to 5-20°h34*45-47 and had provided the 
impetus for the development of textured surface 
silicone implants in an attempt to simulate their 
irregular/rough surface. The long-term effectiveness 
of polyurethane foam-covered implants has, however, 
been questioned34*3s and they were found to show no 
direct capsular adherence to the prosthetic shell itself. 
This contrasts sharply with the firm adherence of 
experimental capsules to the surface of textured (gel- 
filled) silicone implants, the mode of action of which 
is thought to be predominantly by virtue of the 
structural alteration of the capsule and the consequent 
compromise in the efficiency of the capsular 
contraction.‘3T48 

Textured surface silicone gel-filled prostheses 
became available for general clinical use in January 
1988. Preliminary experimental and clinical studies 
by the manufacturers suggested a substantial 
reduction in the incidence of capsular contracture 
around these implants.12 A cumulative report of 1444 
Biocell implants placed by 72 surgeons showed a 
3.67% incidence of Baker grade III and IV capsular 
contracture.” Subsequent clinical data supporting 
the benefit of textured silicone implants in reducing 
adverse capsular contracture rates (compared with 
smooth implants) were mostly retrospective.‘2-‘8,zo 

McCurdy13 using three different textured surfaces 
(Meme, Biocell and Siltex) found in a retrospective 
study of 585 implants for subglandular breast aug- 
mentation that implant surface texturing gave a lower 
incidence of capsular contracture compared to 
smooth double lumen implants with or without ster- 
oids. Although the prostheses were placed at different 
times (smooth 1984-1987; textured from 1987 
onwards), he found no incidence of grade III or IV 
capsular contracture around any of the three types 
of textured silicone implants in his series after at least 
12 months follow-up. Interestingly, there was an 
almost identical incidence of capsular contracture 
around Biocell textured surface silicone and M&me 
polyurethane foam-covered implants. 

In a multicentre trial with molecular impact surface 
textured implants (MISTI) for breast augmentation, 
Vogt et al. i4 documented capsular contracture rates 
of 1.5% and 1.8% at 6 and 12 months respectively 
with these surface patterned prostheses, which con- 
trasted sharply with the 16-25% reported for their 
historical controls comprised of smooth implants.44q4s 
Apart from being retrospective and using historical 
controls, this study was very heterogeneous in terms 
of implant location, types, surgery, the use or other- 
wise of antibiotics, antiseptics and steroids. 
Additionally, the one year results were on less than 
one quarter of the breasts originally augmented. 

Ersek’si5 breast augmentation study with the 
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Bioplasty MIST1 implants, although not well con- 
trolled, also suggested that textured implants 
decreased capsular contracture. This is a different 
texturing from the Mentor surface’ or the McGhan 
surface,*l suggesting that the precise nature of the 
texture is probably not as important as “the mere act 
of interrupting the smooth surface of a silicone 
elastomer”.8 

More recently Pollocki7 evaluated 197 breast aug- 
mentation patients equally divided between (Mentor 
manufactured) smooth surface (low-bleed, double 
lumen) and textured surface silicone implants (Siltex) 
and showed capsular contracture rates of 21% and 
4% respectively (mean follow-up less than two years, 
P< 0.001, x2 test). Although the two implant types 
were made of identical silicone material, there was 
temporal separation between the two patient groups 
(1983-1984 vs. 1988-1990) and intraluminal anti- 
biotics were used for the smooth surface implants 
only. This large study conceivably had a large subjec- 
tive component because the clinical results were evalu- 
ated by the “unblinded” surgeon who had performed 
the augmentations. But, after a follow-up of up to 
36 months in this retrospective study, textured surface 
silicone implants still appeared to be more effective 
in preventing scar contracture. 

Wickham et al.,” m a study of 18 postmastectomy 
breast reconstruction patients undergoing surgery for 
capsular contraction or improperly sited prostheses, 
surprisingly found that the thickness of textured 
capsules was greater than that of smooth capsules 
due to the possession of an additional inner rugged 
capsule layer. This contrasts with the experimen- 
ta126,29,48,4g and histopathologica15’ findings of others 
who have documented that textured implants pro- 
duced significantly thinner and less uniform capsules 
than those induced by smooth implants. 

The improved cosmetic results reported with tex- 
tured surface implants have been previously attri- 
buted to better tissue fixation.‘,27.28 Contrary to the 
observations with other implants,27,28,47,48 there was 
no close adherence of the implant envelopes in those 
three patients (6 breasts) in the textured implant 
group undergoing revisional surgery, as confirmed by 
others.23 Their capsules were invariably lined with a 
synovial-like fluid and this may possibly be a result 
of synovial metaplasia, which could be the result of 
frequent movement and may be a factor in main- 
taining reduced capsular contracture in textured 
implants. 51 There may well be more than one mechan- 
ism by which textured surface implants decrease 
capsular contracture, as fibrous tissue ingrowth has 
been demonstrated in both polyurethane foam- 
covered implants34,45-47 and other gel-filled textured 
silicone implants4* 

It has been suggested that textured surface silicone 
soft-tissue expanders induce less capsular contraction 
than smooth ones as evidenced by their lower resist- 
ance to inflation.” 

Despite the many retrospective studies referred to 
above, there are still only two published prospective 
randomised controlled trials of gel-filled implants 
with respectable patient numbers.‘,21 Coleman et al.,’ 
in the early results of this paper, demonstrated 

adverse (grade III-IV) capsular contracture rates of 
58% (smooth) vs. 8% (textured) at one year using 
Mentor gel-filled Siltex and smooth implants (Fig. 1). 
Hakelius and OhlsCn21 in a similarly well structured 
prospective controlled randomised investigation of 25 
patients undergoing subglandular breast aug- 
mentation (each patient acting as their own control) 
showed, after one year, that, “breasts augmented 
with textured implants had a lower tendency to 
develop contracting capsules than the breasts aug- 
mented with smooth implants”. Their grade III capsu- 
lar contracture incidence was 44% for smooth 
implants vs. 0% for textured implants. (Only one 
patient at one year had a harder breast on the 
textured side than the breast with a smooth implant). 
They used Intrashiel (smooth silicone gel-filled 
implant, McGhan Medical Corporation, Santa 
Barbara, Calif.) versus textured surface silicone gel- 
filled prostheses (McGhan Biocell) made specifically 
for that study by McGhan, with the surface identical 
to the company’s textured Biocell prosthesis which 
has a pore diameter of 300-800 urn. 

More recently Burkhardt and Demas,22 in a pro- 
spective controlled blinded clinical study of 56 
patients undergoing retromammary breast aug- 
mentation comparing Mentor Siltex textured with 
Mentor smooth saline-filled implants in the same 
patient, found that the textured surface devices had 
a markedly decreased incidence of severe capsular 
contracture (Baker class III-IV) at 2% versus 40% 
for the smooth inflatable prostheses. (Interestingly, 
however, most patients preferred the smooth devices 
despite the higher contracture incidence because the 
Siltex device was more easily palpable and visible. 
This is because the saline-inflatable Siltex implant 
unlike its gel-filled counterpart has an apparently 
thicker shell with increased palpability.) Seventy- 
seven per cent of these patients were followed up for 
more than one year. 

In a prospective controlled series of 60 patients 
followed up for an average of 20 months, Burkhardt 
and Eades showed that, in general, McGhan’s Biocell 
textured surface devices had a lower incidence of 
capsular contracture than smooth prostheses (again 
suggesting that it is the texturing rather than the 
type/nature of the texturing which may be important 
in lowering capsular contracture).23 Prospective ran- 
domised studies reported to date therefore suggest 
that textured surface implants seem to be efficacious 
in reducing the incidence of adverse capsular contrac- 
ture whether they are filled with saline or silicone. 

Because our three-year incidences of capsular con- 
tracture with smooth vs. textured implants (Table 2 
and Fig. 3) show little difference from those observed 
at one year, and long-term studies (5-10 year post- 
operative follow-ups) with smooth implants have 
documented that more than 90% of all contractures 
occurred by the 12th month,40,44 it is very likely that 
the significant trend towards decreased capsular con- 
tracture rates in breast augmentation patients receiv- 
ing textured surface implants we have observed in 
the medium-term will be maintained in the long-term. 
Although our results were exclusively in patients with 
primary breast augmentation, data from other work- 
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ers who have used textured surface implants to treat 
capsular contractures induced by smooth implants 
have also shown the benefit of implant surface textur- 
ing 14947~52~53 in reducing recurrent capsular contrac- 
ture. We also successfully treated eight smooth 
implant patients who developed significant capsular 
contracture in the present study by implant exchange 
for textured implants, with only three patients (five 
breasts) developing recurrent capsule contracture 
after a follow-up ranging from 6 to 23 months. 

Conclusions 

This prospective randomised study shows that in 
cosmetic augmentation mammaplasty, similar to the 
results at one year, the Siltex textured surface used 
on the Mentor silicone gel-filled breast prostheses 
significantly reduced the incidence of adverse capsular 
contracture at three years as compared with otherwise 
identical Mentor smooth devices. It is very likely that 
this trend will persist in the long term. However, it 
will still be interesting to see to what degree silicone 
breast implant surface texturing reduces capsular 
contracture at five and ten years postoperatively. 
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