
Intralesional Cryotherapy Versus Intralesional Corticosteroid 
and 5-Fluorouracil   in the Treatment of Hypertrophic Scars 
and Keloids: A Clinical Trial

Introduction
Keloid and hypertrophic scars are benign fibroproliferative 
dermal lesions developed due to overproduction of 
collagen at the site of an earlier skin wound. Common 
causes include surgery, vaccination, burns, ear piercing 
and acne (1). 

Keloids are raised fibrous scars that extend beyond 
the boundaries of the original wound and while not 
regressing, they usually relapse after surgical excision. 
The name comes from the Greek cheloides meaning crab’s 
claw (2). 

Hypertrophic scars are similar lesions but are limited 
to wound edges and may regress over time. They usually 
appear one month after the injury while keloids may take 
3 months or years to develop. Both lesions are caused 
by body’s abnormal response to dermal damage and are 
related to excessive collagen deposition in three stages: 1) 

inflammation (first 3-10 days), 2) proliferation (next 10-
14 days), 3) maturation or remodeling (3 weeks to several 
years later). Keloids and hypertrophic scars have similar 
treatments, but the latter has better prognosis (3).

Keloid is a rather painful mass with clear edges, rubbery 
texture and shiny surface and is mostly telangiectatic. 
Common affected places are anterior chest, shoulders, 
earlobes, cheeks, and the skin on joints. Patients complain 
about pain, itching, and hyperesthesia of the lesions and 
these symptoms are because of stretched scar tissue and 
cause discomfort for the patients. The risk of developing 
keloids is probable in all individuals (except for albinos), 
but the highest incidence rate is related to dark-skinned 
people (4).

Treatment of scars is an old challenge and a single 
effective treatment has not yet been proven for it. 
Although many therapeutic protocols show varying 
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degrees of effectiveness, there is little systematic research 
on this issue (5). Therapeutic modalities for hypertrophic 
scars and keloids include pressure therapies, silicone gel 
dressing, intralesional injection (corticosteroid, 5-FU, 
methotrexate, bleomycin), radiotherapy, cryotherapy and 
laser (1). Intralesional steroid injection has been used 
since 1960 to treat hypertrophic and keloid scars. Steroid 
reduces collagen and glycosaminoglycan synthesis, 
inflammatory processes, and fibroblast proliferation and 
raises hypoxia in the scar tissue (6). Its side effects include 
atrophy, hypopigmentation and telangiectasia (1). In recent 
decades, intralesional 5-FU, either alone or in combination 
with steroid, has been suggested for treatment (7). It has 
been shown that 5-FU reduces fibroblast proliferation 
in the tissue. The only side effects reported are painful 
injection, hypopigmentation, purpura, and sometimes 
wound at the site (1). Intralesional steroid and 5-FU 
have played a successful role in decreasing pain, itching 
and volume of scar; however, several therapy sessions are 
required and the rate of relapse is high (8).

Intralesional cryotherapy is a new therapeutic method 
that freezes the scar tissue from inside. Intralesional probe 
allows the destruction of scar by forming intracellular 
ice crystals and cellular anoxia; in fact, cold damages the 
endothelial cell connections and causes blood stasis and 
vascular injury and necrosis (9). Numerous studies have 
confirmed the effectiveness of intralesional cryotherapy 
as a monotherapy for scars. Given the intralesional nature 
of the treatment, complications such as hypopigmentation 
(compared to normal surface cryotherapy) are much less 
and the patients experience a shorter recovery period (4). 
Intralesional cryotherapy reduces the volume and relapse 
of keloids.

Considering the fact that treatment of hypertrophic 
and keloid scars is difficult and that no single therapeutic 
method has been suggested, and since these scars cause 
aesthetic problems and symptoms for the patients, 
therefore, the purpose of this study was to compare 
intralesional cryotherapy with intralesional injection of 
steroid and 5-FU. 

Materials and Methods
This experimental, interventional, double-blind, clinical 
trial was conducted on Iranian Azeri patients with 
hypertrophic and keloid scars who had referred to the 
Dermatology Clinic of Sina hospital (Tabriz-Iran) from 
August 2016 to May 2017. Patients were first clinically 
diagnosed and type of scar (hypertrophic or keloid) 
was determined. Exclusion criteria were pregnancy, 
breastfeeding, age less than 12 years, history of sensitivity 
to medications used in this study, uncontrolled blood 
pressure, liver and kidney diseases, immunodeficiency, 
and reduction of blood cell count.

A checklist was prepared by the research administrator 
and completed separately for each patient. Patients were 
then randomly assigned to three groups based on a 
random number table. The number of scars in each group 

was 21 (sample size included 33 patients with 63 scars) 
that were distributed in the three groups.

The first group received intralesional cryotherapy 
alone. The second and third groups were treated with 
intralesional steroid and 5-FU respectively. Type of the 
scars (hypertrophic or keloid) was identified prior to 
the treatments and their dimensions were measured and 
recorded along with physical appearance such as color, 
erythema, telangiectasia and accompanying symptoms.

Intralesional cryotherapy was performed using a special 
needle (designed by an engineer from Sarma Darman 
Co., Tehran, Iran) and freezing by liquid nitrogen into 
the scar tissue (Figure 1). Type of the steroid used in this 
study was triamcinolone acetonide (Triamhexal) 40 mg/
mL and 0.2 mL/cm2 of it was injected intralesionally using 
insulin syringe (gauge 27). Then, 0.2 mL/cm2 of 5-FU 
250 mg/5 mL (EBEWE) was injected intralesionally. The 
maximum dose of triamcinolone and 5-FU injected in 
each session was 30 mg/mL and 100 mg/mL, respectively. 
The treatments were repeated every 4 weeks and would be 
reapplied for further 6 sessions depending on the presence 
of scar tissue. Lesions were imaged before and after the 
treatment. Dimensions (including height) of the scars were 
measured by means of Vernier scale. Moreover, scar size 
and physical appearance were examined in each session 
and recorded in the checklist. Prior to the treatment in the 
5-FU group, blood cell count and liver function tests were 
performed and repeated after the first and sixth sessions. 

Collected data were analyzed in SPSS 17.0 using 
descriptive statistics (mean, standard deviation and 
frequency, means comparison test, one-way ANOVA and 
chi-square test). P<0.05 was assumed to be statistically 
significant.

Results
A total of 63 scars were examined in this study on 33 
patients including 20 women, 13 men (13 patients with 
2 scars, 12 with 1 scar, 7 with 3 scars and 1 with 4 scars). 
Patients aged 20-52 years. Of the scars under study, 52 
were keloid ranging from 8-month to 2-year scars and 11 
were hypertrophic ranging from 4-month to 10-month 
scars. Ten scars were located on retroauricular region, 36 
on torso, 11 on upper limb, 3 on lower limb, 2 on neck and 
1 scar was located on the face.

Figure 1. Cryoneedle for intralesional freezing.
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One patient with one scar was excluded from the study 
in the 5-FU group because of increased pain after the third 
session. In total, of the 63 scars, 56 were itching, 2 scars 
caused pain and others showed no symptom.

Considering the changes in scar color compared to 
surrounding skin, 39 scars had mild erythema, 20 showed 
marked redness, and 4 had the same color as the skin.

Comparison of the means of height, surface area and 
volume of scars in the steroid group showed that the effect 
of therapies was manifested for scar height in short term 
and for surface area and volume in long term. The χ2 values 
of the measured qualities of surface area and height of 
scare during the therapy sessions, age, gender and itching 
showed that no statistically significant difference existed 
between observations measurement and calculations in 
the steroid group (Figure 2).

Results showed that in the 5-FU group, the effect of 
therapies on scar height and volume became clear after the 
sixth session and that no significant difference was found 
between therapy sessions in the surface area. The χ2 values 
of the measured qualities of surface area and height of 
scar during the therapy sessions, age and gender showed 
that the difference between observations measurement 
and calculations was statistically insignificant (P > 0.05) 
(Figure 3).

Results in the cryotherapy group showed that the 
qualities of surface area, height and volume of scar, original 
size and the size after the first session were significantly 
different (P > 0.05). The χ2 values of the measured qualities 
during the therapy sessions, age and gender showed that 
the difference between observations measurement and 
calculations was statistically insignificant.

Results of the study showed that the three methods of 
cryotherapy, 5-FU and steroid had a significant difference 
at P < 0.01 in terms of the original size of scars and the size 
after the first therapy session.

Comparison of the means of scar height and surface 
area in the 3 groups showed that the original size of scars 
in the cryotherapy group was larger than that in the other 
2 groups. However, after the first therapy session, the 
size in this group was smaller than that in other groups; 
therefore, results showed a remarkable reduction in scar 
surface area in the cryotherapy than the other 2 groups. 

Explicit change in scar volume was noticed after the 
first session in the cryotherapy group and after the sixth 
session in the steroid and 5-FU groups (Tables 1 and 2).

The biggest reduction in scar height after the first 
therapy session was observed in the cryotherapy group 
(Figures 4-6). After the sixth session of steroid and 5-FU 
therapy, the smallest size of surface area and height was 
found in the steroid group indicating the greater effect 
of steroid on the reduction of scar height and surface 
area compared to 5-FU. Results showed that the effect of 
steroid therapy on the reduction of scar volume after the 
sixth session was greater than the effect of 5FU.

Side effects in the steroid group included permanent 
hypopigmentation: 4 cases, telangiectasia: 4 cases, and 
atrophy: 3 cases. In the 5-FU group, side effects were 
surface wound: 4 cases, hyperpigmentation: 16 cases, and 
increased pain: 1 case (excluded from the study after 3 
months) (Figure 7). Side effects in the cryotherapy group 
included 3 cases of temporary scar hypopigmentation that 
disappeared in the follow-up 6 months after the treatment. 
No infection, liver enzymes disorder or hematologic 
disorder was observed (Table 3).

Discussion 
Keloids and hypertrophic scars are rather prevalent 
diseases that generally develop in response to the injuries 
in which damage to the skin is associated with proliferation 
of dense fibrous tissues developed after dermal lesion 
recovery. Hypertrophic scars can occur in all races, but 
keloids are more common in specific races, especially in 
the individuals who have more pigmented skin (10). Some 
reports indicate the effect of hormones on the growth and 
development of these diseases. After 3-4 weeks, the tissue 
inflammation becomes bigger and thicker. The injury 
usually becomes tough and turns pink to red and grows 
for months or years. The surface of keloids is smoother 
and rounder and continues to grow beyond the original 
lesion. Various techniques have been used to remove this 
lesion, but results have not been completely satisfactory 
(11). Therefore, the purpose of this study was to provide 
a comparative assessment of three different therapeutic 
methods, namely steroid, 5-FU, and cryotherapy in the 
keloid treatment.

Figure 3. (A) keloid resulted from Acne vulgaris on shoulder before 
treatment. (B) same keloid after 6 session treatment by  intralesional 
5-FU. Hyperpigmentation due to 5-FU is notable.

Figure 2. (A) Hypertrophic scar before treatment. (B) flattened 
scar after 3 session intralesional Triamcinolone therapy. 
Hypopigmentation is one of the steriod complication.

BA

A B
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Intralesional 5-FU injection acts by restraining the 
proliferation of fibroblasts and activity of antimetabolites. 
It also has a preventive effect on type 1 collagen gene 
expression stimulated by TGF-β in the human fibroblasts 
(12). 5-FU interrupts DNA and RNA synthesis at different 
levels by preventing thymidylate synthase and production 
of toxic metabolites (13). Intralesional triamcinolone 
injection also prevents protein synthesis and fibroblast 
migration. Steroids prevent collagen synthesis and have 
anti-inflammatory effects. Atrophy is a side effect of 
steroids which are used in the keloid treatment (14).

One research in 2004 showed that the average recovery 
in cryotherapy and intralesional triamcinolone injection 
was 67.22 ± 3.5 (15). Another study showed that the 
therapeutic response to this type of treatment varied from 
50% to 100% and that the chance of lesion relapse was up 
to 50% (2). 

Results of a study by Sharma et al on 5-FU and 
triamcinolone acetonide intralesional injection revealed 
that following the therapies, 96% and 72% of the cases 
recovered in triamcinolone acetonide group and 5-FU 
group, respectively. The recovery was also better in the 

triamcinolone group than in the 5-FU group. Side effects 
in the 5-FU group including itching, pain, dryness, limited 
mobility, and aesthetic problems were more than those in 
the triamcinolone group. No relapse was observed in the 
scars (11).

Researcher found that atrophy occurred only in 
8% of the cases following 5-FU injection, no case of 
telangiectasia was reported and hyperpigmentation and 
hypopigmentation were found in 4% of the cases. On 
the other hand, in the triamcinolone group, atrophy was 
observed in 12% of the cases, hypopigmentation in 8%, 
hyperpigmentation in 4%, and telangiectasia in 4% of the 
cases (11). Some studies report that unless other easier 
therapies are effective, steroid (TAC, triamcinolone) is 
the first line therapy for keloid treatment and the second 
line therapy for HTSs with a response rate of 50% to 100% 
and relapse rate of 9% to 50% (16). Roques and Teot also 
showed that intralesional steroid injection caused pain and 
that 63% of the patients who received therapy reported 
post-therapy complications including hypopigmentation, 
subcutaneous atrophy and skin fat, telangiectasia, and 
ineffectiveness (17).

Table 1.  The Effect of Applied Methods on Height, Surface Area and Volume of Scar at Different Stages of the Study

                                                                      Cryotherapy 5-FU Steroid 
Scar height Original size 3.482a 2.0450a 1/8600a 
                               After the 1st session 0.783b 1.9300a 1/5525b 
                               After the 6th session - 1.5015b 0/7855c

                               Significance 0.0001 0.004 0.0001 
Scar surface area Original size 129.1545a 98.5050a 44/1995a 
                               After the 1st session 23.7805b 97.6750a 43/3820a 
                              After the 6th session - 69.8300a 20/8240b 
                              Significance 0.00001 0/556 0.0001 
Scar volume   Original size 460.58 a 221.41a 103/87a 
                              After the 1st session 18.76b 213.30a 91/15ab 
                              After the 6th session - 85.08b 22/78b

                              Significance 0.0001 0.0001 0.0001 

* Letters in each column of the qualities scar surface area, height and volume show statistically significant difference.

Table 2. Comparison of the Qualities of Surface Area, Height and Volume of the Scar in the 3 Therapy Groups at Different Stages

Therapy
Original Size After the 1st Session After the 6th Session

Surface area 

(mm2)
Height (mm)

Volume 
(mm3)

Surface Area 
(mm2)

Height (mm)
Volume 
(mm3)

Surface 

Area (mm2)

Height 
(mm)

Volume 
(mm3)

Cryotherapy  129.15a  3.4820a 460.58a  23.7805c  0.7830c 18.76c - - -
Steroid  44.1995c  1.8600b 103.87c  43.3820ab  1.5525ab 91.15b  20.82b  0.79b 22.78b

5-FU  98.5050b  2.0450b 221.41b  97.6750a  1.9300a 213.30a  66.83a  1.46a 85.08c

* Letters in each column of the qualities scar surface area, height and volume show statistically significant difference.

Table 3. Side effects Associated With Different Therapies

Side Effects

Atrophy Telangiectasia Increased Pain Hyperpigmentation Hypopigmentation Surface Wound

5-FU - - 5% 80% - 20%

Steroid 15% 20% - - 20% -

Cryotherapy - - - - Temporary15% -
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In one study by Khan et al in 2014, 150 patients were 
divided into 2 groups of TAC therapy alone and TAC/5-
FU combination therapy. Results showed that in the 
TAC alone group, recovery was 68% and in the TAC/5-
FU group recovery was 84%. In the former group, 24% 
of the cases showed side effects and in the latter group, 
side effects were reported in 8% of the cases. Results of 
the same study showed that TAC/5-FU combination had 
better outcomes for keloid treatment (18).

Nanda and Reddy treated the keloid scars of 28 patients 
by intralesional injection of 50 mg/mL 5-FU weekly for 12 
weeks. Results showed that 78.5% of the patients reported 
a recovery rate (in terms of keloid size, height and related 
symptoms) above 50% and none of the patients reported 
relapse 24 weeks after the treatment (19). Similar results 
were reported for small keloids (20). Results of another 
study showed that recovery rate was above 50% in 85% of 
the patients (21). One study reported the one-year relapse 

rate at 47.4% (19). Another study in China also showed 
that the success rate of 5-FU therapy was 62.5% while it 
was 92% in 5-FU therapy combined with glucocorticoid 
(22).

In 2012, Prabhu et al in a randomized controlled trial 
compared the efficacy of intralesional triamcinolone and 
5-FU and showed that the treatment with triamcinolone 
(71.23%) was significantly better that the treatment with 
5-FU (57.48%) (P = 0.04). Pain reduction was 18% in 
the 5-FU group and 24% in the TAC group, though the 
difference was not significant. Although side effects in the 
5-FU group were 5 times greater than the side effects in 
the TAC group, their difference was not significant (5). 
Nevertheless, keloid size reduction in the TAC group was 
significantly better than that in the 5-FU group (5).

Results of a research in 2017 showed that TAC/5-FU 
combination instead of TAC alone led to a significant 
improvement in itching, pain, dryness, mobility limitation, 
and aesthetic complications (23).

Research has also shown that cryotherapy with liquid 
nitrogen combined with corticosteroid has been highly 
successful in treating keloid scars (24). Findings of Har-
Shai et al showed that intralesional cryotherapy is capable 
of concentrating cold temperature inside the wound and 
thus less affects the external skin tissue. In one study 
using CryoProbe, a 67.4% size reduction was observed 6 
months after the cryotherapy. The redness also decreased 
and none of the patients developed hypopigmentation or 
relapse (25). Results of a review study in 2015 showed that 
in 8 studies conducted, scar volume had decreased from 
51% to 63%, but scars had not been removed completely in 
any of the cases. In addition, relapse rate ranged from 0% 
to 24%. Post-treatment hypopigmentation was reported 
in some studies. Pain and itching had been significantly 
decreased in most of the studies (8). Researchers have 
reported that intralesional cryotherapy leads to reductions 
in lesion volume, hypopigmentation and other dermal 
complications (26). Two different studies showed that 
no permanent or specific hypopigmentation developed 
after cryotherapy in white patients (25,26). However, 
other studies reported hypopigmentation in most of the 
patients including those with lighter Fitzpatrick skin 
types. Although hypopigmentation was improved over 

Figure 4. (A) keloid on back region before treatment. (B) Reduction 
near 50% in size after 1 session intralesional cryotherapy. (C) 
complete remission of keloid after second cryosurgery.

A B C

Figure 5. (A) Ear lobe keloid induced after piercing. (B) After one 
session cryotherapy the keloid is flattened.

Figure 6. (A) keloid on forearm before treatment by cryosurgery. 
(B) Notable reduction in keloid size after one session cryosurgery.

A B

A B

Figure 7. Superficial ulcer is a complication of 5FU injection.
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time in both studies, it remained permanent in 31% to 
37% of the cases (27,28). Research also showed that skin 
redness decreased by 52%-83% after therapies (8).

Findings of a review study revealed that pain decreased 
by 52.5% (35%-78%) after treatments and itching 
decreased 43.6% (28%-61%) but did not completely 
disappear (8). 

In most of the studies, post-treatment lesion volume 
decreased by more than 50% (8). However, researchers 
reported that lesions did not disappear after 10 sessions of 
intralesional cryotherapy (29).

Significant reduction in scar volume, deformity, 
hardness, redness, itching, dryness and aesthetic 
complications through cryotherapy has been reported 
by researchers (30). In addition, hypopigmentation is 
the most common side effect of contact cryotherapy 
(91.7) which is less observed in intralesional cryotherapy 
because of increased viability of melanocytes (26,31). 
Treatment of the patients with intralesional cryotherapy 
changes the structure of scar, and collagen fibers are 
arranged in parallel rows and form the natural structure 
of dermis (26).

Researchers have suggested that numerous cryotherapy 
sessions have functional effects on keloids and 
hypertrophic scars and prevent relapse (32,33). Results 
also showed that cryotherapy is more effective (85%) than 
intralesional steroid injection (34). Findings of another 
study also showed that the combination of cryotherapy 
and intralesional steroid injection is much more effective 
than cryotherapy or steroid therapies alone (35).

Researchers treated 25 keloid lesions with intralesional 
cryotherapy and silicone gel and 7 keloids with cryotherapy. 
Results showed that keloid volume decreased significantly 
in all of the cases. In the combinatory method, hardness 
and patients’ pain and discomfort were more favorable 
while redness and itching in cryotherapy were less than 
those in the combination therapy (36).

Results of the present study in reducing the surface 
area, height and volume of keloids with different therapy 
methods are consistent with the literature. Most of the 
previous studies have highlighted the better effectiveness 
of steroid in healing the keloid and its lesser side effects 
compared to 5-FU method. The present findings also 
indicated better effectiveness and fewer side effects of 
steroid in comparison with 5-FU.

Previous studies have confirmed better effectiveness of 
cryotherapy compared to steroid therapy. Present results 
also show that cryotherapy have better outcomes than 
steroid and 5-FU which is in line with previous findings. 
Although different complications have been reported for 
cryotherapy, similar to previous studies, only temporary 
hypopigmentation was observed in this study in 15% of 
the cases which is consistent with previous studies.

Results of this study showed that cryotherapy is more 
effective than steroid and 5-FU in treating keloids, and it 
provides better outcomes in shorter timeframes, and has 

fewer complications. Intralesional cryotherapy is effective 
in reducing the volume of scars in fewer sessions and can 
be used as the primary treatment for scar followed by 
other modalities such as steroids to achieve good results.
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