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background.

 

Topical silicone gel sheeting has been used for
more than 20 years to help reduce the size of hypertrophic scars
and keloids. Its clinical efficacy and safety is well established.

 

objective.

 

To determine whether topical silicone gel sheeting
can be used to prevent hypertrophic scars and keloids from
forming following dermatologic skin surgery.

 

methods.

 

Patients undergoing skin surgery were stratified into
two groups: those with no history of abnormal scarring (low-
risk group) and those with a history of abnormal scarring
(high-risk group). Following the procedure, patients within
each group were randomized to receive either routine postoper-
ative care or topical silicone gel sheeting (48 hours after sur-
gery). Patients were followed for 6 months.

 

results.

 

In the low-risk group, there were no statistical differ-
ences between individuals using routine postoperative care or
using topical silicone gel sheets. In the high-risk group, there
was a statistical difference (39% versus 71%) between patients
who did not develop abnormal scars and used topical silicone
gel sheeting and patients who developed abnormal scars after
routine postoperative treatment. Those individuals having a
scar revision procedure also showed a statistical difference if
topical silicone gel sheeting was used following surgery.

 

conclusion.

 

Topical silicone gel sheeting, with a 20-year his-
tory of satisfaction in dermatology, now appears to be useful in
the prevention of hypertrophic scars and keloids in patients un-
dergoing scar revision.

 

TOPICAL PURE SILICONE gel sheets have been used
in the treatment of hypertrophic scars and keloids since
1982.

 

1

 

 Numerous reports from the dermatology, plastic
surgery, and burn literature have confirmed its efficacy
in these often difficult to treat lesions.

 

1–14

 

 Various theo-
ries have been proposed over the years as to the mecha-
nism of action for how topical pure silicone gel sheets
act to reduce hypertrophic scars and keloids. Early in-
vestigations revealed that silicone gel sheets had no ef-
fect with regard to pressure, change in scar temperature,
or oxygen tension within these scars.

 

2,3

 

 A decreased
evaporative water loss, up to one-half that of normal
skin, was seen, with the stratum corneum providing the
reservoir for the fluid. The silicone gel sheet is imperme-
able to water and has been described as acting like the
stratum corneum in reducing hemostasis, decreasing any
of the associated hyperemia and fibrosis, and thus lead-
ing to an alteration, that is, flattening, of the raised
scar.

 

4

 

 Therefore increased hydration and occlusion of
the lesion being treated are the mechanisms by which
most researchers feel this material works.

In 1994 it was reported that topical silicone gel
sheets were useful in preventing recurrences of keloids
following the surgical removal of these lesions with
CO

 

2

 

 laser.

 

9

 

 In the eight subjects studied, two keloids
were managed with the CO

 

2

 

 laser if the keloids were
in the same anatomic site. Twenty-four hours postop-
eratively, one of the keloids had the topical silicone gel
sheeting applied and one had routine skin care of anti-
biotic ointments and bandage. Results from these indi-
viduals showed that 12.5% of the keloids managed
with the topical silicone gel sheets recurred, whereas
37.5% of the keloids that were not managed with top-
ical gel sheets recurred in the observation period. This
was the initial evidence that perhaps topical silicone
gel sheets could be used prophylactically in the pre-
vention of hypertrophic scars and keloids.

To further study the potential prophylactic use of
topical pure silicone gel sheets in preventing hyper-
trophic scars and keloids from forming following a
surgical procedure, a controlled, randomized, prospec-
tive, single-center trial was undertaken.

 

Methods and Materials

 

This study was designed to be a single-center, controlled, ran-
domized clinical trial where patients were to assess the use of
topical pure silicone gel sheets in preventing hypertrophic
scars and keloids from forming following surgical procedures

 

M.H. Gold, MD, T.D. Foster, RN, M.A. Adair, RN, K. Burlison, RN,
and T. Lewis, LPN have indicated no significant interest with commercial
supporters. This research was supported by Smith & Nephew, Largo, FL.
Address correspondence and reprint requests to: Michael H. Gold,
MD, Gold Skin Care Center, 2000 Richard Jones Rd., Suite 220, Nash-
ville, TN 37215.



 

642

 

gold et al.: silicone gel sheets to prevent hypertrophic scars

 

Dermatol Surg 27:7:July 2001

 

performed in a dermatologic surgery office by a dermatologic
surgeon. To control this trial, patients were stratified into two
groups. The low-risk group consisted of individuals who had
no previous history of abnormal scarring, that is, people who
have had injuries or surgical procedures in the past and had
no history or evidence of hypertrophic scar or keloid forma-
tion postsurgery. The second group of patients, the high-risk
group, had a significant history of abnormal scarring, that is,
a positive history of hypertrophic scar or keloid formation
following a previous surgical procedure.

The study design for this trial called for the stratification
of patients into either low-risk or high-risk groups prior to
the surgical procedure in which sutures or staples would be
placed. Within either of these risk groups the patients were
randomized to receive either silicone gel sheet postopera-
tively or routine postoperative care. The patients reviewed
and signed informed consents prior to the beginning of this
research trial explaining the potential risks and benefits of
the protocol as well as therapeutic alternatives. All study-
related documents were approved by the Columbia Nash-
ville Division Institutional Review Board (Nashville, TN).

Where the patient was randomized to the routine postop-
erative care arm of the trial, the surgical sutured or stapled
wound was treated immediately postoperatively with a stan-
dard antibacterial ointment, polymyxin B sulfate-bacitracin
zinc, and a covering tape dressing. The patients were in-
structed to keep the sutured areas dry for 24 hours follow-
ing the surgical procedure. Sutures/staples remained intact
for 7–14 days, depending on the area of the body being
treated and lesion being removed. The patients were fol-
lowed for up to 6 months after their procedure.

Where the patient was randomized to the topical silicone
gel sheet arm of the trial, the patients were once again in-
structed to keep the sutures dry for 24 hours postopera-
tively. The area had an antibiotic ointment (polymyxin B
sulfate-bacitracin zinc) and bandage dressing applied for the
first 48 hours postoperatively. Then at 48 hours the patient
applied the topical silicone gel sheet directly over the su-
tured wound. The proper application of the topical silicone
gel sheet has been described previously.

 

13

 

 The topical pure
adhesive silicone gel sheet used was Cica-Care (Smith &
Nephew, Hull, England).

The topical silicone gel sheet was to be worn for a mini-
mum of 12 hours/day, up to 24 hours/day, if tolerated. The
sheet was to be cleansed daily with a mild soapless cleanser.
Each piece of topical silicone gel sheet comes from a large
12 cm 

 

�

 

 15 cm sheet of topical silicone gel. Each piece is cut
to fit the area of the scar and immediate surrounding areas.
The patients in this group had their sutures removed at the
appropriate 7–14 days but continued to wear the topical sili-
cone gel sheet for 6 months following the initial procedure.

All patients were followed at 2, 4, 8, 12, 16, 20, and 24
weeks after the removal of the sutures. Assessments were
made by physician observations of the site, patient opinions,
and scaled photographic analysis. The patient’s opinion of
the site was assessed in terms of discomfort, embarrassment,
color, height, texture, and function and was recorded on a
four-point scale.

 

Results

 

The plan was to enroll 100 patients, 50 patients into
each of the two groups. Ninety-six patients entered
the study during the enrollment period, 50 into the
low-risk group and 46 into the high-risk group.

The low-risk patient population included 60% men
and 40% women, with a mean age of 38.5 years. The
high-risk patient population included 20% men and
80% women, with a mean age of 34.8 years. Overall
the patient population included 41% mean and 59%
women, with a mean patient age of 36.7 years. Vari-
ous types of skin lesions were removed from these pa-
tients, including benign and malignant tumors, seba-
ceous cysts, and existing hypertrophic or keloid scars.

During the course of the study, 19 patients from the
low-risk group and 11 from the high-risk group were
lost to follow-up or withdrew before the 2-month in-
spection could be made. That left 66 patients, or 69%
of the original group, available for analysis. This was
31 patients in the low-risk group and 35 patients in
the high-risk group. Table 1 shows the location of the
scars/keloids in the treatment group.

 

Table 1.

 

 Location of the Scars/Keloids in the Treatment Group

 

Back 27%
Arms 14%
Breast/chest 12%
Face 11%
Legs 9%
Abdomen 9%
Neck 6%
Thorax 5%
Hands 3%
Foot 2%
Head 2%
Ear 2%

 

Table 2.

 

 High-Risk Group Results

 

Topical silicone 
gel sheet

Routine post-
operative care

 

No abnormal scar (successful) 71% 39%
Hypertrophic scar 29% 44%
Keloid 0% 17%

 

Table 3. 

 

Scar Revision Results

 

Topical silicone 
gel sheet

Routine post-
operative care

 

No abnormal scar 64% 17%
Hypertrophic scar/keloid 36% 83%
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Within the low-risk group, one patient receiving
routine wound care follow-up developed a hyper-
trophic scar. None of the patients using the topical sil-
icone gel sheets developed a hypertrophic scar or kel-
oid in the follow-up period. No statistical differences
were inferred from these groups of patients.

In the high-risk group, 35 patients (17 with topical
silicone gel sheets and 18 with routine postoperative
care) achieved at least one follow-up inspection. In the
topical silicone gel sheet arm of the trial, a 71% suc-
cess rate (12 patients) was seen in preventing hyper-
trophic scar or keloid formation following a surgical
procedure, while 29% (5 patients) developed a hyper-
trophic scar and none developed keloid scars. In the
routine postoperative care group, a 39% success rate
(7 patients) was seen in preventing hypertrophic scars
or keloids, while 17% (3 patients) developed keloid
scars and 44% (8 patients) developed hypertrophic
scars. Therefore 61% (11 patients) of the routine post-
operative care group developed abnormal scars during
the follow-up period. Statistical analysis provided
marginal evidence (

 

P

 

 

 

�

 

 .072) that the proportion of

 

patients developing abnormal scars was lower in the
topical silicone gel sheeting arm of the trial. The re-
sults are summarized in Table 2.

Within the high-risk group, 27 individuals underwent
scar revisions and 19 had some other lesion treated sur-
gically. Results were analyzed in this group to see if
there were differences in the postoperative course for
these difficult to treat lesions. In this group it was ob-
served that for those patients having a scar revision pro-
cedure, 36% (4 patients) who received topical silicone
gel sheets developed a recurrent abnormal scar versus
83% (10 patients) within the routine wound care group.
This showed a statistical difference of 

 

P

 

 

 

�

 

 .035. The re-
sults of the analysis indicate that topical silicone gel
sheets are effective in reducing the occurrence of abnor-
mal scars in patients who had a preexisting scar surgi-
cally treated. These results are summarized in Table 3.
There was no evidence of a treatment difference in the
proportion of patients developing abnormal scars in pa-
tients having some other lesion surgically treated.

Clinical examples from the trial are shown in Fig-
ures 1–6.

Figure 2. High-risk patient 6 months post-surgery with topical gel
sheets.

Figure 3. High-risk patient 10 days post-operative (sutures removed).

Figure 4. High-risk patient 6 months post-surgery with topical sili-
cone gel sheets.

Figure 1. High-risk patient immediately post-surgery.
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From this single-center, controlled, randomized
clinical trial, it can be successfully argued that the use
of topical silicone gel sheets prophylactically following
routine dermatologic surgical procedures where su-
tures are placed may prevent the development of hy-
pertrophic scars and keloids in patients undergoing
scar revision. With the number of patients completing
the study, it is important for additional work to dupli-
cate the results presented in this manuscript. The small
number of patients in each group may effect the inter-
pretation of the data.

As expected, the results from the trial showed no clin-
ical or statistical difference in the formation of abnormal
scarring in the low-risk patients, that is, those without
any significant history of abnormal scarring. However,
in the high-risk group, that is, those patients who had a
history of abnormal scarring, topical silicone gel sheets
showed some statistical evidence (P 

 

�

 

 .072) that using
the sheets may lower the incidence of hypertrophic scar
or keloid formation in susceptible individuals.

Also of note were differences in those patients hav-
ing scar revisions and utilizing topical silicone gel

sheets prophylactically following the procedure. In the
group of patients receiving routine postoperative care
after scar revision, 83% (10 patients) developed an
abnormal scar versus 36% (4 patients) who received
topical silicone gel sheets. The 

 

P

 

 value of .35 suggests
that topical silicone gel sheets greatly reduce the inci-
dence of recurrences of hypertrophic scars or keloids
in this group.

 

Conclusion

 

From the data presented, it appears that topical pure
silicone gel sheets are a useful modality in the preven-
tion of hypertrophic scars and keloids in patients un-
dergoing scar revision. The proposed mechanism of
action remains through hydration and occlusion of the
treated area. Further studies may be necessary to con-
firm the results presented in this article. However,
with an approximate 20-year track record for efficacy,
topical silicone gel sheets are useful adjuncts for der-
matologic surgeons—and now should be routinely
considered following the scar revision procedure to
perhaps prevent abnormal scars from forming, espe-
cially in susceptible individuals.
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