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Burns to the face and subsequent scarring can lead to 
one of the most challenging physical and psychologi-
cal recoveries for the burn survivor. Studies of adults 
and children who have survived facial burns show dif-
ficult psychological adjustment including increased 
depression and decreased role fulfillment.1–4 Manag-
ing facial scarring is also one of the greatest chal-
lenges for the burn-care provider. With increasing 
emphasis in burn research and clinical care on the 
functional impact of burn injury, facial deformity and 
its impact on social interactions, role fulfillment, and 
psychological adjustment must be considered. For 
this reason, special emphasis is placed on the clinical 
management of facial scarring.

Several studies describe surgical techniques for 
managing facial burns while maximizing esthetic 
outcome,5–8 whereas other studies investigate 

nonsurgical, less-invasive management of hypertro-
phic scarring to the face.9–13Common methods of 
nonsurgical management of facial scars include pres-
sure therapy,14 silicone application in combination 
with pressure or alone,15 massage,16 splinting,10 and 
facial exercises/range of motion (ROM)11 (Figure 1).

Whether scars are located on the face or other body 
areas, early management is a fundamental practice 
at most burn centers. The recommendation of early 
compression to scars for improved results was first 
reported by Panas17 in 1863 and the philosophy 
has persisted in clinical practice to date. A study by 
Leung and Ng18 specifically evaluating the timing 
of pressure therapy on scars after burn injury found 
that delayed treatment (scars treated > 6 months after 
burn injury) resulted in poorer outcome than those 
treated with earlier application of pressure. Applied 
early in the healing process, silicone gel sheeting has 
also been reported to be effective in the prevention 
of hypertrophic scarring.19 Implementation of 
noninvasive scar management interventions as early as 
possible in the maturation phase of scarring is typically 
accepted as standard burn rehabilitation practice.

The purpose of this study was to retrospectively 
evaluate the timing of common scar management 
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interventions after facial grafting in children and its 
impact on outcome. Our hypothesis was that chil-
dren who received earlier noninvasive scar manage-
ment intervention (pressure, silicone, massage, or 
exercise) after acute skin grafting to the face had bet-
ter outcomes than those who received later interven-
tion. Specifically, we predicted positive relationships 
between number of days from initiation of inter-
vention to Modified Vancouver Scar Scale (MVSS) 
scores and the need for facial reconstructive surgery.

METHODS

A retrospective review of medical records was con-
ducted on pediatric patients who underwent excision 
and grafting of the face because of burn injury, at 
Shriners Hospital for Children—Northern Califor-
nia between 2000–2010. Charts were reviewed for 
noninvasive scar management interventions includ-
ing pressure therapy, silicone application, massage, 
and facial exercise/ROM. This study was approved 
by the University of California, Davis, Human Sub-
jects Review Committee.

A total of 160 patients underwent excision and 
grafting at our center during the 10-year time 
period. Twenty-two patients expired, leaving 138 
patient charts for review of noninvasive scar man-
agement interventions and scar outcome indica-
tors. Incomplete documentation required that 56 of 
those records be excluded, leaving 82 patients for 
the study. (Figure 2)

The time frame for initiation of the four interven-
tions after burn injury was recorded. In addition, 
charts were reviewed for demographic data, burn 
size or TBSA, and length of hospital stay (LOS).

The outcome measures used for this study were 1) 
MVSS scores20 and 2) the need for facial reconstruc-
tive surgery. The MVSS was used clinically over the 
10-year period and recorded in the patient’s medi-
cal record. The scale has four different subscales 

including vascularity, pigmentation, pliability, and 
height, and can be scored from 0 to 14 (Table 1).

The outcome variable of whether a child underwent 
later reconstructive surgery was dichotomized and 
had two options: “poor outcome” for those patients 
who required facial reconstructive surgery after their 
initial grafting and “good outcome” for those who 
did not.

The range of days to initiation of all four interven-
tions were very large for our sample (pressure ther-
apy = 11–415; massage = 15–328; silicone = 24–303; 
and exercise/ROM = 1–546). With a wide range of 
days to initiation of intervention but relatively few 
patients per group, we decided to limit the num-
ber of scores for the independent variable to bring 
greater stability to the analyses. Specifically, patients 
were placed in six categories based on increments of 
16.7% for the range of days within each intervention 

Figure 1. Common nonsurgical scar management interventions. A. Silicone. B Pressure therapy. C. Massage. D. Facial exer-
cise (splinting not shown).

Figure 2. Medical records excluded or reviewed for the 
study.
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group. Six categories were selected to provide a bal-
ance between a satisfactory number of observations 
per category and a sufficient level of variability to test 
the study hypotheses. Table 2 presents the range of 
days across the group for each intervention.

The categorical variables representing days to 
intervention were regressed linearly with MVSS 
scores. Logistic regression was used to test the rela-
tionship between days and the need for facial recon-
structive surgery.

RESULTS

The mean age of the patients was 5.4 (+4.5) 
years, 62% were males. The mean burn size was 
35.2 (+22.5) %TBSA and LOS was 68 (+65) days. 

The majority of patients (73%) were of Hispanic 
ethnicity, 5% were Caucasian, and 5% were African-
American. As seen in Table 3, pressure therapy 
was used with most patients, followed by massage, 
silicone, then ROM/exercise.The intervention 
applied the earliest was massage, whereas silicone 
was initiated last. Splinting was excluded from 
the analysis because only one patient underwent 
splinting of the face.

MVSS Outcome
TBSA was significantly associated with MVSS scores 
and was controlled in the linear regression analy-
sis of category days and MVSS scores. It was found 
from these analyses that later application of silicone 
was significantly related to higher MVSS scores 
(Table 4). That is, as number of days to initiation 
of silicone increase, patients demonstrated poorer 
outcomes as determined by the MVSS.

The rate or extent of change in the subscales of 
the various versions of the Vancouver Scar Scales 
have not been well identified, which results in lost or 
misinterpreted information and scaling issues when 
using a total or summed scar score.21,22 Therefore, 
for this study, analysis was conducted on the indi-
vidual subscale scores of the MVSS as well. None 
of the interventions predicted pliability or height 
scores. However, when evaluating vascularity, we 
found that earlier application of silicone, pressure, 
and exercise were each related to lower vascularity 
scores and earlier use of silicone to lower pigmenta-
tion scores. (Table 5)

Reconstructive Outcome
Thirty-seven percent of patients did not receive 
reconstructive surgery and were dichotomized to 
the “good outcome” group, whereas 63% under-
went reconstruction and were considered “poor 
outcome.” Controlling for burn size and LOS, 

Table 1. Modified Vancouver Scar Scale (Baryza,1995)

Pigmentation

 Normal 0
 Hypopigmented 1
 Mixed 2
 Hyperpigmented 3
Pliability
 Normal 0
 Supple 1
 Yielding 2
 Firm 3
 Rope-like 4
 Contracture 5
Vascularity
 Normal 0
 Pink 1
 Red 2
 Purple 3
Height
 Flat 0
 <2 mm 1
 2–5 mm 2
 > 5 mm 3

Table 2. Range of days across six categories by type of intervention

Day Category %

Massage 
(N = 70)

Exercise 
(N = 50)

Pressure 
(N = 77)

Silicone 
(N = 57)

n
Range  
(Days) n

Range  
(Days) n

Range  
(Days) n

Range  
(Days)

1 16.7 12 15–27 9 1–27 13 11–34 10 11–36
2 33.3 12 28–36 8 28–36 13 35–45 10 39–55
3 50.0 12 38–52 9 40–57 15 46–61 9 57–70
4 66.7 11 53–69 9 61–77 12 66–77 10 71–103
5 83.4 12 71–93 7 80–118 12 80–119 9 105–172
6 100.0 11 96–328 8 127–546 12 146–415 9 181–303
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logistical analysis found no relationship between tim-
ing of each of the interventions and reconstructive 
outcome.

DISCUSSION

Although massage, exercise, pressure therapy, and 
silicone gel sheeting are commonly applied early in the 
maturation of scars, the optimal timing of initiation 
and duration of use have not been determined. Our 
study is one of few that specifically examine the 
effects of earlier vs later application of noninvasive 
scar management interventions on scar outcome.
By evaluating the timing of common noninvasive 
scar management interventions in our clinical burn 
setting, we established a relationship between early 
or late intervention with MVSS scores. In our study, 
we found that early initiation of silicone gel sheeting 
to the face is associated with an improved MVSS 
scar outcome score, specifically in the vascularity and 
pigmentation subscales.

Silicone gel sheeting has been used in the clinical 
management of hypertrophic scars since the 1980s23 
and has become a standard of care in plastic surgery.24 
Previous studies have shown improvements in vari-
ous aspects of surgical and burn scars with the use 
of silicone. Silicone is associated with improved scar 
elasticity,25,26 decreased hypertrophy,27 decreased 
scar roughness,28,29 and improved itch28,30,31 in sur-
gical and/or burn scars. Studies combining silicone 
with pressure therapy have shown diminished scar 
thickness15,30,32 and improved pliability.30

Despite evidence for the beneficial effect of sili-
cone on hypertrophic scars, optimal timing of initia-
tion and duration of silicone use has not yet been 
determined. Most studies investigating the effective-
ness of silicone vary in study design regarding stage 
of scar maturation when silicone is initiated and the 
time duration for which silicone is applied. Observ-
ing the wide ranges of initiation for intervention in 
the present study at one burn center, we suspect 
clinical use of silicone is just as varied. Katz19 applied 
silicone gel sheeting on fresh scars upon re-epitheli-
alization and found 79% of patients did not develop 
hypertrophic scars, thus concluding that silicone gel 
is effective when applied early in the wound-healing 
process. In the same study, however, silicone was 
applied to chronic hypertrophic and keloid scars and 
improvement was noted in 56% of patients, suggest-
ing silicone may have an effect later in the course of 
scar development as well.19The rate of change and 
absolute difference in scar outcome between the two 
groups was not compared. Our study supports earlier 
use of silicone for improved scar outcome. However, 
prospective investigation is needed to determine the 
optimal therapeutic time frame for silicone use in 
preventing or correcting hypertrophic scars.

Earlier silicone application was also related to 
improved pigmentation subscale score on the MVSS. 
Although the mechanism of how silicone might influ-
ence pigmentation is not well understood, other 
studies have shown trends toward more normalized 
pigmentation with silicone use as well.30–34 Li-Tsang 
et al30 showed improved pigmentation in terms of 
lightness and yellowness after 4 months of combined 
silicone/pressure therapy intervention as compared 
with a control group. Momeni et al31 showed sig-
nificantly reduced pigmentation MVSS scores in scars 
treated with silicone gel sheet compared with control 
sites. Pigmentation subscale results should be inter-
preted with caution as clear limitations have been 
demonstrated when using the Vancouver Scar Scale 
and modified versions of the scale.21,35–38 Draaijers et 
al38 concluded that a highly vascularized scar can mask 
pigmentation so it is possible that with the use of the 
MVSS in this study, the result may reflect the changes 
in vascularity reported rather than in pigmentation. 
In addition, given the nominal nature of the pigmen-
tation subscale of the MVSS, a lower score may not 
represent the true cosmetic impact for the patient.

Evaluating specifically the vascularity subscale score 
of the MVSS, the present study indicates that not only 
early initiation of silicone but also early use of pres-
sure therapy and implementation of facial exercises 
are related to improved vascularity scores. Decreased 
erythema of the scar is a sign of scar maturation.39 

Table 3. Frequency and timing of therapeutic 
 interventions

%  
Subjects

Days to Start  
mean (SEM)

Median  
Days

Pressure therapy 94% 81.3 (±7.6) 61
Massage 85% 61.6 (±5.7) 52
Silicone 70% 97.7 (±10.1) 70
Exercise/ROM 61% 84.5 (±14) 57

Table 4. Linear regression analysis of therapeutic inter-
ventions and MVSS score

B P

Massage 0.21 0.23
Exercise 0.25 0.31
Pressure 0.33 0.09
Silicone 0.54 0.02*

MVSS, Modified Vancouver Scar Scale.
*P < .05.



Journal of Burn Care & Research 
Volume 34, Number 5 Parry et al  573

Our results support other studies that have found 
improved time to scar maturity with silicone applica-
tion,40,41 pressure therapy,14,39 and combined silicone/
pressure therapy.30,31 No studies were found showing 
a correlation between exercise and diminished time to 
scar maturity. Even though they found no difference 
in erythema scores with silicone, Van der Wal et al28 
concluded that silicone can have a significant effect 
on burn scar maturation, based on significant findings 
of reduced pruritus in the first 3 to 6 months after 
silicone was applied. Van den Kerckhove et al14 found 
pressure therapy delivered at a minimum of 15 mm 
Hg tended to accelerate scar maturation. In contrast, 
Chang et al42 found no significant differences in scar 
maturation in patients wearing pressure garments 
compared with those not wearing pressure garments.

Another study by Van den Kerckhove et al15 dem-
onstrated that combination pressure and silicone 
therapy was most effective for Caucasian people 
with light hair. The majority of patients in our study 
were from ethnicities other than Caucasian, with 
most being from Hispanic background. Differences 
observed in the described scar characteristics with 
earlier interventions suggest some benefit of these 
scar management interventions to individuals with 
darker pigmented skin as well. However, only eth-
nicity and not true skin coloration could be deter-
mined from this review.

This study had some limitations. First, it was 
a retrospective chart review and therefore relies 
on documentation, which may be missing or 
incomplete. Many charts were excluded and the 
documentation of the time frames for intervention 
that were extracted only represent the first date on 
which the treatment was documented, which may 
have affected the ranges of scores. The intervention 
groups were not mutually exclusive. However, 
because our analyses did not make direct comparison 
across the groups this does not influence the validity 
of the study. Our burn facility provides free care to 
patients and the access to reconstructive surgery is 
not limited by third-payer parties. In addition, we 

treat exclusively pediatric patients who are growing 
and typically demonstrate increased reconstructive 
needs. Combined, these factors may have resulted in 
inflated rates of reconstructive surgery, which may 
have biased the results. The MVSS is a subjective 
scar scale that has been shown to have poor or 
indeterminate reliability and validity22 but was the 
primary clinical measure used during the period this 
study was conducted. No objective measure of scar 
outcome was used, nor was the patient’s opinion and 
reports of itch and pain documented often enough 
to be included in the results.

This preliminary study provides information that 
can be used to direct future prospective studies 
evaluating optimal timing of noninvasive scar man-
agement interventions. Objective scar assessments 
should be used to make more reliable and valid 
determinations about scar outcome. Some currently 
available tools for the objective evaluation of the scar 
characteristics described by the Vancouver Scar Scale 
include: tristimulus reflectance colorimeter and nar-
rowband spectrophotometer for color or pigmenta-
tion, ultrasound for scar thickness, and tonometry or 
Cutometer Skin Elastic Meter for pliability. A variety 
of other objective instruments to measure these and 
other scar characteristics are currently under inves-
tigation as well.43 The unique aspects of the face 
may benefit from specific tools for facial scar and 
functional outcome. Using a tool designed to allow 
assessment of facial contours and expressions may be 
appropriate to use in combination with general scar 
assessment tools.44 Finally, standard documentation 
within the burn rehabilitation community regarding 
facial outcome is also needed to allow for multicenter 
comparisons among a greater number of patients.

CONCLUSION

Early initiation of silicone gel sheeting to the face is 
associated with an improved MVSS scar outcome 
score, specifically vascularity and pigmentation sub-
scales. Improvement in vascularity is also seen with 

Table 5. Linear regression analysis of therapeutic interventions and MVSS subscale scores

Pliability Height Pigmentation Vascularity

B p B p B P B P

Massage −0.068 0.27 −0.001 0.69 0.048 0.62 0.002 0.46
Exercise −0.027 0.71 −0.000 0.76 0.073 0.54 0.14 0.04*
Pressure −0.012 0.84 −0.002 0.28 0.052 0.64 0.14 0.01*
Silicone −0.077 0.27 0.000 0.88 0.21 0.04* 0.16 0.02*

MVSS, Modified Vancouver Scar Scale.
*P < .05.
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early application of pressure therapy and facial exer-
cises/ROM. Further prospective investigation on the 
optimal timing of noninvasive methods of scar manage-
ment is needed to determine impact on facial scarring.
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