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Keloidal scarring is one of the most frustrating clinical problems in wound healing. Hypertrophic scars
and keloid may follow local skin trauma or inflammatory skin disorders like laceration, tattoos, burns,
injections, ear-piercing, vaccination, bites, acne, abscess or surgery. Medical advice is sought for relief
of pruritus, pain, restricted movement and mainly for cosmetic disfigurement. Comparing with
available monotherapies like intralesional triamcinolone, 5 – fluorouracil, bleomycin and other
measures, the combination of cryotherapy and silicone products are proved to produce remission, and
sustainable, subjective and objective improvement in the treatment for keloids.1
Aim: To analyze the therapeutic outcome and efficacy of combination of cryotherapy with silicone
products in the management of keloids.
Materials and methods: Fifty patients were randomly selected for our study and of them 25 patients
were given cryotherapy followed by silicone gel application (Group CRSG) and other 25 patients were
treated with cryotherapy followed by silicone sheet application (Group CRSS), for a period of 12
weeks. Improvement of the scar was measured with mean volume of reduction, which was assessed
individually by two scoring systems, Vancouver scar scale (VSS) and Kavi Prasad scar assessment
scale (KPSAS).
Results: There was a significant decrease in patient’s perception of the scar, vascularity, pliability,
height, colour and volume at the end of 12 weeks of treatment. The rate of reduction of volume was
significantly greater in patients treated with cryotherapy and silicone sheet combination.
Hypopigmentation was the most common adverse reaction seen in both groups. The recurrence rate
was higher in cryotherapy and silicone gel combination.
Conclusion: Cryotherapy with the combination of silicone products is an excellent mode of treatment
with minimal side effects and more valuable in preventing recurrence.
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INTRODUCTION
Keloids are elevated fibrous scars that extend beyond the
borders of the original wound, do not regress, and usually
recur after excision. They are firm, mildly tender, bosselated
tumors with a shiny surface and sometimes with telangiectasia.
The color is pink to purple and may be accompanied by hyper
pigmentation. The borders are well demarcated but irregular in
outline.2
Keloids are often pruritic or painful, and can be physically
restrict the movements if located over joints. They commonly
occur on shoulders, sternum, mandible, and arms where skin
tensionis seen at the site of bony prominences. It is described
as a “multifactorial disorder” that involves both genetic and
local physiological skin factors, including an immune reaction
to sebum.3

No single treatment is uniformly effective in all patients and
multiple combined treatment options may be reduce the
severity and disease burden. Multiple therapeutic modalities,
with variable success, have been reported namely 1)
compression garments, 2) cryotherapy, 3) silicone gel
dressings 4) radiation, 5) excision, 6) intralesional injections,
7) cauterization, 8) laser surgery.3
Cryotherapy acts by causing cryonecrosis and is found
effective and safe in keloids and hypertrophic scars by
promoting reduction in scar size, volume, pain, itching, and
erythema and its major advantage of rare recurrences. Silicone
products provide accelerated flattening by increasing the
hydration of keloids.4
This study was hence conducted to assess the efficacy of
cryotherapy along with silicone products in keloids, with
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regard to appearance, symptomatic improvement, patient
satisfaction and complications.

the end of 12th week and all the findings were analyzed and
tabulated for a total score out of 15(Table 1).

MATERIALS AND METHODS

Statistical analysis

The study was conducted in the outpatient department of
Dermatology, Venereology Leprosy, Rajah Muthiah Medical
College and Hospital, Annamalai University, Chidambaram
between October 2015 - October 2017, for a period of 2 years.
Ethical clearance was taken from institutional ethics
committee before the start of the study.

Analysis of variance (ANOVA) was used to study the efficacy
of treatment at varying stages of measurement. Between two
groups, independent sample ‘t’ test was performed to compare
the pre and post treatment values. A ‘p’ value less than 0.05
was considered to be statistically significant.
Table 1 Kavi Prasad scar assessment scale (KPSAS)

Fifty patients, who satisfied the selection criteria and gave
written informed consent for clinical photographs and
cryotherapy, in their own language to participate in the study
were randomly selected for our study and they were divided in
two groups A (CRSG) and B (CRSS), comprising of 25
patients in each group. The odd numbered patients were
selected in group A and even numbered were selected in group
B.

Parameters

Excellent improvement
Good improvement
Fair improvement
Poor improvement
Normal
Pink
Vascularity
Red
Purple
Normal
Supple
Pliability
Firm
Hard and contracture
Normal
<3 mm
Height (mm)
3-6 mm
>6 mm
100%
75%-99%
Volume reduction
50%-74%
(L*B*H in cubic mm)
<50%
Total Score
Patient perception

Inclusion criteria for the study were the patients with history of
keloids who were not responding to other modes of treatment
of age group between 15 – 40 years. Exclusion criteria were
pregnant and lactating patients, age group less than 14 years
and elderly, immune-compromised, patients with active
infection, malignancy, chronic renal disease and patients who
are not willing to undergo the procedure.

In both groups, following the treatment, patients were kept
under observation for next 20 minutes for immediate
complications like painand erythema.
Scar assessment

Severity of
Score
0
1
2
3
0
1
2
3
0
1
2
3
0
1
2
3
0
1
2
3
15

RESULTS
Out of the 25 patients in each group, 5 patients in group A and
3 patients in group B were lost to follow up. The mean age of
keloids was 26.9 in group A and 25.8 in group B, and the
range of duration was between 1 – 5 years. There was slight
male predominance in both groups. Students (36%),
constituted the maximum number of cases in our study, as our
hospital was attached with a residential university set up for
them. 20 patients (40%) had positive family history. 33 (66%)
of our total patients had single lesion and 17 (34%) had 2-5
lesions. Symptomatically, 23 patients (46%) had pruritus alone
and 5 patients (10%) had pruritus with pain. The predisposing
factors for patients in each group is shown in graph 1. The
region wise distribution of scars in each group is shown in
graph 2.

Detailed history including name, age, sex, residence, duration,
family history, presenting complaints and history related to
keloid were recorded in the proforma. During each visit, the
size of the keloid, colour, induration, complications and
recurrence were noted. This protocol was followed for every
patients over all the visits. Serial photographs were taken at
initial visit and at every follow up.
We used two different scales for scar assessment, Vancouver
scar scale (VSS) and KaviPrasad scar assessment scale
(KPSAS). Though VSS is used routinely for scars, it has a
disadvantage of not including patients own perception of
his/her scar. Hence we devised KPSAS based on criteria such
as patient perception, vascularity, pliability, height and volume
of the keloid. It consists of a patient and observer part to
evaluate the scar following treatment. All the parameters were
individually graded from 0-3, at initial visit, 3rd, 6th, 9th and at
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Group- A

30
25
Percentage

Twenty five patients in group A with keloids were treated with
Cryotherapy + Topical Silicone gel creams (CRSG) and the
other twenty five patients in group B were treated with
Cryotherapy + Silicone gel sheets (CRSS). Cryotherapy was
given during the initial visit in 10-20 second freeze-thaw
cycles. The patients were admitted and advised to use
antibiotic cream (Fusidic acid / Mupirocin) for 3 consecutive
days. In group A, the patients were given a silicone gel cream
and asked to apply generously over the keloid thrice a day. In
group B, the silicone gel sheets were cut accordingly to the
size of the keloid and placed over the lesions. The patients
were advised to keep the sheet constantly over the lesion (23
hours) and to remove only during bathing. Follow up was done
after every 3 weeks up to 12 weeks in both groups.

Scar Characteristics

20
15
10
5
0

Predisposing Factors

Graph 1 Predisposing Factors

Group- B
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Table 4 Kavi Prasad Scar assessment scale (KPSAS) –
Comparison in both groups

Group- A

35

Group- B

Group A

Percentage

30
25

Initial
3rdweek
6thweek
9thweek
12th week
Total
F value
P value

20
15
10
5
0
Ear Lobe Shoulders Sternum Upper limb

Back

Lower limb

Graph 2 Region Wise Distribution

Mean volume reduction: The mean reduction in volume of
keloids were significant in group B [P = 0.004 (<0.05)](Table
2). Regression and flattening was higher in patients treated
with cryotherapy + silicone sheet combination (CRSS) but the
improvement was not significant (P = 0.93> 0.05) (Table 5).
Vancouver scar scale (VSS): Both group A and group B
patients had significant reduction in VSS scores between initial
visit and 12th week (P< 0.001) and the improvement in VSS
score was significantly higher for group B (CRSS) patients
than group A (CRSG) patients (Table 3). But on comparing the
mean difference between the two groups A and B by VSS
scoring, the test was not significant (P = 0.53 > 0.05).
KaviPrasad scar assessment scale (KPSAS): The mean
difference in KPSAS scoring had a significant value in both
groups A and B (P < 0.001), and the test was significant (P =
0.016 < 0.05) on comparing the mean difference between the
two groups (Table 4).
Adverse reactions were experienced by patients in both
groups. Hypopigmentation was a major concern in 28%
patients in group A and 36% patients in group B.
Table 2 Mean reduction in volume in both groups
Group A
Std.
Deviation
9094.1
11011.16
7400.7
10003.83
5959.2
8584.82
4910.1
8201.77
3740.8
7021.75
6221.0
9121.89
1.335
0.261
Mean

Initial
3rdweek
6thweek
9thweek
12th week
Total
F value
P value

Group B
Std.
Deviation
8088.6
7609.41
6514.6
6611.83
4844.4
5273.45
3418.2
3639.70
2616.2
3378.91
5096.4
5818.59
4.055
0.004
Mean

Table 3 Vancouver scar scale (VSS)-comparison in both
groups
Mean
10.9200
9.8400
8.7200
7.3200
5.6400
8.4880

Group A
Std. Deviation
1.60520
1.49108
1.48661
1.74929
2.28910
2.53878
35.254
<0.001

Mean
10.7600
9.5200
8.4000
7.2000
5.8000
8.3360

Group B
Std. Deviation
1.83212
1.61038
1.55456
1.41421
1.87083
2.38930
33.812
<0.001

Std.
Deviation
11.8000
1.32288
10.6000
1.52753
9.3200
1.70098
8.1200
1.69115
6.7200
2.07204
9.3120
2.44097
35.360
<0.001
Mean

Table 5 Comparison of measurement between the two groups
between Initial and 3rd month difference Groups A and Group
B

Region Wise Distribution

Initial
3rdweek
6thweek
9th week
12th week
Total
F value
P value

Group B

Std.
Deviation
12.2000
1.15470
10.8000
1.38444
9.4400
1.63503
7.6000
1.82574
6.4000
2.10159
9.2880
2.66039
50.232
<0.001
Mean

Keloid in
cubic mm
VSS
KPSAS

Group A
Mean
SD
5353.
5729.
3
78
5.280
1.768
0
24
5.800
1.914
0
85

Group B
Mean
SD
4454.
5472.4
65
1.836
4.9600
66

T
value

P
value

0.082

0.935

0.628

0.533

5.0800

2.422

0.016

1.656

DISCUSSION
Cryotherapy is done by rapid, repeated cooling and rewarming
of tissue, leading to cell death. Freezing a keloid with liquid
nitrogen at -192°C, causes cell and micro vascular damage.
The resulting anoxia causes tissue necrosis and sloughing,
followed by tissue flattening. The efficacy of cryotherapy on
keloids has been reported to range from 50 to 85 percent.
Because of its major o similar to that of skin. Silicone products
are available as cream, gel sheet, silastic sheet, and orthosis
garment. The mechanism of action of silicone therapy has not
been completely determined, but is likely to involve occlusion
and hydration of the stratum corneum with subsequent
cytokine mediated signaling from keratinocytes to dermal
fibroblasts.6
Silicone gel, is appealing as it is effective, no fixation is
required; it is invisible when dry; and sun blocks, makeup or
both can be applied in combination. Several studies comparing
silicone gel and silicone gel sheeting suggest that silicone gel
has a higher compliance than gel sheeting, primarily due to
ease of use and convenience.7
The silicone gel sheeting treatment makes a positive effect by
increasing hydration. According to a study by Chang et al,
Silicone ointment or gel, although more convenient and
suitable for exposed areas, is less effective than silicone
sheeting as the latter provides continuous hydration and
thereby accelerated flattening of keloids. Currently, the most
accepted treatment for old and new hypertrophic scars is
silicone gel sheeting.7
Overall, silicone products are said to be safe and effective
treatment for keloids in literature. There was no evidence of
any major drawbacks apart from difficulty in application
especially over the visible areas.8
Layton et al, found that when keloid patients were treated
early (<2 years), 85% will show a good response in terms of
flattening.9 Similarly, Zouboulis et al found in patients with
keloids of median duration less than 3 years, 32.3% showed
excellent and 27% showed good response.10 We found that in
patients with keloid of 1-5 years duration, good response was
seen in 60- 90% of patients in both groups.
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Zouboulis found in his study that, cryotherapy as a treatment
for keloids was well tolerated by patients, compared to other
modalities. Local pain (34.4%) and hypopigmentation and
hyperpigmentation (11.8%) were the major side effects.10In
our study, patients treated with cryotherapy and silicone gel
combination had hypopigmentation in 28% and pain in 16%.
Most of the patients did not have any adverse effects (40%).In
group B, hypopigmentation was seen in 36% of the patients
and 32% of them did not have any side effects. The
hypopigmentation following cryotherapy could be due to
freezing causing pigmentary dilution.
Rusciani et al, in his study found that following cryotherapy,
recurrence rate was about 27%.11 Silicone products are widely
used by the surgeons to prevent development of keloid
following suturing and recurrence. Akoz et al found no
recurrence his study in eight of the nine patients treated with
silicone gel. In our study, group A patients (cryotherapy +
silicone gel) had a recurrence rate of 28% and group B patients
(cryotherapy + silicone sheet) had a recurrence rate of 22% in
a follow up period of 12 weeks

b

Berman et al, used silicone gel cushion and sheeting
treatments in treating hypertrophic scars and keloids and found
decrease in volume of the scars by 53% and 36.3%
respectively.9 The combination of cryotherapy with silicone
gel products has not been explored in the studies available for
keloids. Our study correlated with earlier studies in
cryotherapy and silicone products in keloids, which showed
significant volume reduction in both groups.
Karagoz et al compared silicone gel sheets to silicone gels and
included a total of 30 people with hypertrophic scarring postthermal burns in this part of the study. He concluded that there
was no significant difference between the silicone gel sheets
and the paint-on silicone group.12 In our study, we found that
the silicone sheets gave better results in terms of volume
reduction when compared to silicone gel.
Cryotherapy with silicone gel combination

c

d

a

Figure 1 Keloid in left buttock (a) at initial visit (b) 3 weeks after treatment (c)
9 weeks after treatment (d) 12 weeks after treatment with cryotherapy and
silicone gel combination

2542

International Journal Of Current Medical And Pharmaceutical Research, Vol. 3, Issue, 10, pp.2539-2544, October, 2017

Cryotherapy with silicone gel combination

c
a

b

Figure 2 Keloid in Right ear lobe at (a) initial visit (b) 12 weeks
after treatment with cryotherapy and silicone gel
Cryotherapy with silicone sheet combination

d
Figure 3 Keloid over right shoulder (a) initial visit (b) 3 weeks after treatment
-cryotherapy being done(c) 9 weeks after treatment(d) 12 weeks after treatment
with cryotherapy and silicone sheet
Cryotherapy with silicone sheet combination

a

a

b

b
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We enrolled 50 patients for this study, with 25 patients in each
group. With a larger population, this study can be evaluated in
detail for better analysis. This study proves cryotherapy as an
excellent mode of treatment for keloids with lesser side effects
and the silicone products to be efficient in preventing the
recurrence of keloids.
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