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ABSTRACT

Background: Hypertrophic scars and keloids are disorders caused by the
excessive growth of connective tissue, associated with the accumulation of
collagen and cellular matrix components. These scars are caused by abnormal
wound healing and can have a great impact on patients’ lives. Therefore, we
aimed to compare the effect of intralesional injection of vitamin D with
triamcinolone acetonide in the treatment of keloid.

Methods: This study was a one-sided blind clinical trial, conducted on 22
patients (44 samples) with keloid. It was a randomized, blinded clinical trial,
conducted in Imam Khomeini Hospital in Ahvaz, Iran in 2022. In each group,
triamcinolone or vitamin D was injected at the lesion site with an interval of
three weeks and an average of 6 sessions. The patients were re-evaluated 3
months after the end of the treatment in terms of recurrence.

Results: By examining the VSS scale in each of the groups, this scale
decreased significantly in both groups after the intervention (P=0.001),
which was greater in the group receiving triamcinolone (P=0.001).
Conclusion: It seems that the injection of vitamin D at the site of the lesion
helps to treat it, but the effectiveness of the usual triamcinolone treatment
was still higher, it is suggested to use vitamin D as an adjunctive treatment
in these patients.
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INTRODUCTION

Scar keloid is a relatively common disease that usually occurs due to
injudries destructing the skin, and is caused by the excessive production
of dense connective tissue that occurs after the healing of skin lesions,
as well as in certain breeds, especially it is more common in those with
darker skin .

Although the spontaneous formation of keloid has been reported, the
common causes of this disease are burns, surgery and trauma 2.
Whereas keloid pathophysiology remains still unknown, but various
mechanisms are involved in its creation. There is now considerable
evidence that keloidogenesis may be induced by multiple systemic
factors (such as adolescence, pregnancy, hypertension, and a variety
of genetic factors) and local factors (such as anatomical location,
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delayed wound healing, wound depth, and most
importantly, mechanical forces such as skin tension)
which together or alone cause persistent wound
inflammation and scarring °.

Clinical findings of this disease are highly variable
and depend on the type of skin injury * Keloid
size varies from a few millimeter papule to several
centimeters®. It is often pedunculated in the earlobes,
neck and abdomen, while it is prominent and has a
smooth surface in the middle of the chest and upper
back and extremities °. Considering the prominence,
consistency, and color of the lesion, keloid can
cause cosmetic problems for the patient, and when
the lesion is large or located near the joints, it may
cause limitation of movement in the joint 7. Due to
keloid resistance to treatment or high recurrence, its
treatment is still considered a problem 2. There are
highly variable surgical and non-surgical treatment
strategies for hypertrophic and keloid scars available,
such as treatment with silicone-based products,
intralesional injection of triamcinolone acetonide
(TAC), cryotherapy, intralesional verapamil, laser,
intralesional antimitotic drugs, radiotherapy,
modulating immunity, and botulinum toxins °.
Today, intralesional injection has received more
attention due to its effectiveness in stimulating
cellular immunity. Intralesional injection of
triamcinolone acetonide is now the most common
treatment way for keloid scars, this therapy is used
alone or in combination with 5-fluorouracil (5-FU),
verapamil and bleomycin or after surgical resection,
and it seems to be the golden standard in non-
surgical management of keloid scars. This treatment
way has been proven that is effective in reducing
the size of hypertrophic scars and keloid, reducing
symptoms such as itching and pain, and preventing
recurrence '°.

Vitamin D is a fat-soluble vitamin that is obtained
by exposure to sunlight, diet, or supplements.
Vitamin D has a role in serum calcium homeostasis
and inhibition of cell proliferation, enhancement of
cell differentiation and apoptosis. Vitamin D, also,
is important in the regulation of genes involved in
epithelial-to-mesenchymal transition, a process that
is effective in cancer fibrosis and metastasis, as well
as keloid scarring. Few studies have investigated
the effectiveness of vitamin D in the treatment of
keloids ''. In addition, its therapeutic effect has not
been studied in comparison with the intralesional
injection of triamcinolone as the gold standard of

treatment.

We aimed to examine the effect of intralesional
injection of vitamin D in keloid treatment and com-
pare it with intralesional triamcinolone injection.

MATERIALS AND METHODS
Ethical considerations

This article has been approved by the code of ethics
(IR.AJUMS.HGOLESTAN.REC.1401.063) in Ahvaz
Jundishapur University of Medical Sciences. It was
registered with the code (IRCT20220902055857N1)
in the clinical trial registration center of Iran.

This study was a randomized, blinded clinical trial,
conducted in Imam Khomeini Hospital in Ahvaz,
Iran in 2022. G*power sample size calculation
software was used to calculate the sample size in two
groups. The number of people for each group, to get
the confidence factor of 95% and the test power of
80%, was estimated at least 26 cases (lesions) and a
total of 52 lesions was calculated.

Patients with keloid, using random sampling
method, were selected and allocated into case
and control groups. The simple random division
procedure for patients with one lesion was as
follows: odd numbers were given to the intervention
group (vitamin D) and even numbers were given to
the control group (triamcinolone). Then, according
to the number of the studied sample, the relevant
numbers were written on a card and placed in an
envelope, and the envelopes were sealed, then the
patient’s number was written on each envelope. The
envelope related to patient number 1 were given to
the first patient who was entered into the study and
envelope number 2 were given to the second patient.
This way continued until the last participant. Since
it was important to maintain randomization, the
person who prepared the envelopes was different
with someone, which registered the patients and
provided them the envelopes. In order to prevention
of the doctor’s opinion influential on the allocation
of the treatment of patients in any special group, the
registration process and division the participants
into groups was performed by someone other than
the doctor.

For patients with two envelope lesions, the given
receipt was considered for the upper or right lesion
of the patient. The criteria for entering this study
was included as following: willingness to participate
in the study, both sexes and having the ages 18 to
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60 years, all patients have two or more keloids, the
duration of lesions should be less than 5 years and
without treatment so far, having different types of
keloids in different parts of the body with size of 5
cm in greatest dimension.

Exclusion criteria included unwillingness to
participate in the study, facial keloids, active infection
in or near the keloids, pregnant or lactating women,
patients with underlying diseases such as diabetes,
mental illness, cancer, and heart disease. After
obtaining informed consent from the patients, the
lesions of the patients were divided into two groups,
case and control. In the case group, intralesional
injection of vitamin D was used, the vitamin D
ampoule used belonged to Caspin Pharmaceutical
Company, and after 3 months from the last
treatment session, the patients were examined. An
ampoule of vitamin D 300,000 units was injected
with a dose of 2 tenths of a milliliter per 1 cm of the
lesion. A maximum of one milliliter of vitamin D
was injected in each lesion. The injection site was
cleaned with an alcohol pad. The procedure in this
group was as follows: first, the patients lesion was
examined, and after recording the size, consistency,
symptoms, color, and duration of the lesion and
the factors causing it, at first lidocaine and then the
vitamin D ampoule were injected into the lesion
(intradermal injection) using an insulin syringe
with a 24-gauge needle and with gentle pressure.
The intervals of treatment sessions were once every
3 weeks (an average of six sessions was considered as
the duration of the patient’s treatment).

The patients were followed-up 3 months after
the end of the treatment in terms of recurrence.
The lesions were photographed at the end of the
sessions. There was also an evaluation based on the
Vancouver scar scale and the patients” satisfaction
with the treatment, regarding the treatment
methods of each of the lesions. This scale is based
on 4 criteria of pigmentation, kelloid height,
vascularity and flexibility/consistency of the lesion.
In the control group, the therapeutic method of
intralesional injection of triamcinolone from Elixir
Company with a concentration of 40 ml/mg (which
was considered as 50% concentration equal to 20
ml/mg for the patient) was used in a maximum
of six sessions. A maximum of one-milliliter
triamcinolone was injected in each lesion once every
3 weeks. Demographic and clinical information
such as sex, age, location and size of keloid, family

o

history, duration of illness and cause were collected
by checklist.

Finally, SPSS software version 26 (IBM Corp.,
Armonk, NY, USA) used to describe quantitative
data from mean and standard deviation and to
describe qualitative data from frequency tables and
graphs. Then, the normality of the quantitative data
was checked with the Kolmogorov Smirnov test.
Mann-Whitney, Wilcoxon and Chi-square tests
were used to analyze the data. Multivariate analyzes
were used to compare the level of satisfaction and
VSS scale and side effects of intralesional injection
of vitamin D with triamcinolone. A significant level
of 0.05 was considered for all tests.

RESULTS

Thirty patients were first selected, 8 patients then
excluded the study (3 patients due to the large
number of sessions and 5 others because of the
distance), and finally the information of 22 patients
was collected. Ten women (45.45%) and 12 men
(54.55%) with the average age of 35.23 + 8.57 years
were examined. The average duration of keloid
appearance was 3.09 * 1.4 years (the minimum
time was 1 and the maximum was 5 years). In
examining the etiology of keloid in these patients, it
was shown that the most common cause was burns
(40.91%), followed by wounds and acne (22.73%).
In one patient, the keloid was after surgery and in 2
patients, the cause was spontaneous. Investigations
also showed that 4 patients (18.18%) had a family
history of keloid, but 18 patients (81.82%) had no
family history. The location of keloid in two parts
of the body in the patients was as follows: 8 patients
had lesions in the chest, 6 in the upper limb, 3 in the
back, 2 in the neck, 2 in the abdomen, and 1 in the
lower limb, and vitamin D was injected for them. In
the patients who received triamcinolone, 9 people
had lesions on the chest, 7 people on the upper limb,
3 people on the back, and 3 rest of patients had
only one lesion in one of the neck, lower limb and
abdomen parts.

One of the things examined in this study was the
skin type of the patients, which showed that most
people (about 68%) had skin type 4, while 22.71%
had skin type 3 and 2 people (9.1%) had type 5. In
order to investigate the effect of the intervention on
the vascularity, height/thickness, consistency and
pigment of the colloids, these items were evaluated
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before the intervention. The table below shows the
results of the chi-square test, which shows that there
is no difference between the two lesions. This means
that the appearance characteristics of the kelloids in
both lesions are the same before the intervention and
these characteristics do not have a disturbing effect
on the effectiveness of the intervention. In general,
the results showed that there was no difference in all
the items (Table 1).

Wilcoxon test was used to check the value of VSS.
The average VSS in the group-receiving vitamin
D was 9.05 + 2.01 and in the group receiving
triamcinolone 82.82 + 1.68. The P-value calculated
in this test was equal to 0.63, which is greater than
0.05, indicating no significant difference between
the two lesions. The VSS value is the same for both
lesions and did not have a disturbing effect on the

effectiveness of the intervention.

The table below shows the comparison results of VSS
items after vitamin D and triamcinolone injection.
As can be seen, there was a significant difference
between the two lesions in terms of height/thickness,
consistency and pigment of the colloids. However,
in terms of vascularity, there is no difference
between the two lesions. Based on the following
results, the characteristics of the lesion in the group
receiving triamcinolone were better, the height of
the keloid in none of the patients in this group was
more than 5 mm, the number of people who had
flexible keloid was more in this group (60.63%). In
addition, hypopigmentation was seen very much
in this group (77.30%). After the intervention, the
average VSS in the group receiving triamcinolone
was 4.59 + 1.40, while it was significantly higher in

Table 1: Examining the appearance characteristics of keloids before intervention

L. Vitamin d Triamcinolone Statistical value of
Appearance characteristics . p-value
receptors receptors the chi-square test
Pigmentation N.ormal . 4(18/18) 2(5/09) 0.77 0.38
Hyperpigmentation 18(81/81) 20(90/90)
Yielding 2(9/09) 4(18/18)
Pliability Firm 13(59/09) 14(63/63) 1.52 0.46
Banding 7(31/81) 4(18/18)
<2mm 1(4/54) 1(4/54)
Height <5mm 6(27/27) 8(36/36) 0.42 0.80
>5mm 15(68/18) 13(59/09)
Normal 3(13/63) 1(4/54)
. Pink 8(36/36) 8(36/36)
Vascularity Red 5(22/70) 7(31/81) 0.91 0.87
Purple 6(27/27) 6(27/27)
Table 2: Examining the appearance characteristics of colloids after the intervention
L. Vitamin d Triamcinolone Statistical value of the
Appearance characteristics . . . p-value
receiving receiving chi-square test
Normal 5(22/70) 2 (9/10)
Pigmentation Hyperpigmentation 17 (77/30) 3 (13/60) 28.08 0.00<
Hypopigmentation 0(0) 17 (77/30)
Supple 3 (13/60) 14(63/60)
. Yielding 9 (40/90) 8 (36/40)
Pliability Firm 8 (36/40) 0(0) 17.17 0.001
Banding 2 (9/10) 0(0)
<2 mm 10 (45/50) 16 (27/70)
Height 2-5mm 5(22/70) 6 (27/30) 8.47 0.01
>5mm 7 (31/80) 0 (0)
Normal 6 (27/30) 5(22/70)
] Pink 11 (50/00) 14(63/60)
Vascularity Red 3 (13/60) 3 (13/60) 2.54 0.48
Purple 2 (9/10) 0(0)
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the group receiving vitamin D and equal to 6.91 +
2.50. The P-value in this test was less than 0.001,
which indicated a statistically significant difference.
Therefore, the amount of VSS was lower in keloids
that were treated with triamcinolone, and higher in
the group receiving vitamin D (Table 2).

Table 3 shows the amount of VSS after injection in
both lesions receiving vitamin D and triamcinolone
divided by sex, family history, etiology and skin type.
This table has two P-values, so that the P-value* is the
intra-group comparison, in the sense that the group
receiving vitamin D have been compared regarding
gender, family history, skin type and etiology.

From the P-value* presented in the table below, it can
be concluded that there was no significant difference
in the VSS value between different genders, skin
types, family history and various causes in the group
treated by vitamin D. It is worth mentioning that in
surgical etiology, since there was only one person, it

o e R

was not possible to calculate the standard deviation.
In addition, there was no significant difference for
VSS between different genders, skin type, family
history and different causes in the group were given
triamcinolone injection into the skin lesion.

Based on the results presented in Table 4, there was
no significant difference between the amount of VSS
in different locations of the lesion and in between
any of the treatment methods. According to the
P-value, no significant difference was found in both
methods. It is worth mentioning that it was not
possible to calculate the standard deviation in the
lower limbs, neck and abdomen because there was
only one person.

In general, the comparison of the amount of VSS
in each intervention showed a significant reduction
the in amount of VSS after the injection; but as
shown in Table 5, the reduction of VSS in keloids
receiving vitamin D was lower (the reduction value

Table 3: Checking the value of VSS according to the type of intervention and other factors

The amount of VSS in the group

The amount of VSS in the group receiving

receiving vitamin D triamcinolone

Male 2.51+7.83 458 +1.16

Sex Female 2.09 +£5.80 4.60 +1.71
P-value* 0.97 0.056

Family Has 2.06 +8.25 5.25+1.70

history of Doesn't have 6.61 +2.54 4.44+1.33
keloid P-value* 0.31 0.24

Type 3 6.00 + 2.64 4.88 £1.55

R Type 4 7.54 +2.36 4.62+1.19

Skin type Type 5 5.00 + 1.44 450 £2.12
P-value* 0.16 0.15

Acne 6.00 = 3.00 4.80 +1.92

Burning 6.89 +2.20 456 +£1.33

Ethiology Spontaneously 8.50 + 3.53 5.00 + 1.41

Surgery 10 3

Wound 6.60 +2.51 4.60 £1.34

P-value* 0.56 0.84

Table 4: Examination of VSS value by type of intervention and location of lesion

Locations of the lesion

The amount of vss in the group receiving

The amount of vss in the group receiving

vitamin d triamcinolone
Upper limbs 5.33+1.63 4.28 +1.49
Lower limbs 5/00 3/00
Chest 8.50 = 2.56 4.88 +£1.26
Neck 8.50 £2.12 3/00
Abdomen 6.50 £ 0.70 4/00
Back 5.66 + 3.05 5.66 + 1.52
p-value 0.15 0.41
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Table 5: Examination of VSS value before and after the intervention

Intervention type VSS before the intervention ~ VSS after the intervention P-value **
receiving vitamin D 9.05+2.01 6.91 +2.50 0.001<
receiving triamcinolone 8.82+1.68 4.59 +£1.40 0.001<

was 2.14), while the reduction of VSS in keloids that
were injected with triamcinolone was much higher
(the reduction value was 4.23).

Figures 1 and 2 show the complications caused by
each method.

The results of chi square test to evaluate the level
of satisfaction (VRS) showed that there was no
change in 4 people who received vitamin D, 3
people had a poor response and only 3 people had
a good response to the treatment. While 9 people
treating with triamcinolone had received a good
response. This distinguish between the two received
interventions had a statistically significant difference
(P<007) (Figure 3).

DISCUSSION

Hypertrophic scar and keloid are caused by
abnormal wound healing. The mechanisms that
seems to be underlying the pathogenesis of keloids
are included excessive inflammation, excessive
angiogenesis, and delayed apoptosis of fibrotic
myofibroblasts. Vitamin D has a positive effect in
reducing the progression of tissue fibrosis.

In this study, 22 people with two keloid lesions
(44 lesions in total) were examined. As the results
showed, after the intervention, there was no
significant difference between the two groups in

20
18
16
14
12

10

8
6
4
2
0

Telangiectasias

B Frequency of complications 9

terms of vascularity, but the characteristics of the
lesion in the group receiving triamcinolone had
better conditions, so that the height of the keloid in
none of the patients in this group was not more than
5 mm. The number of people with flexible keloid
(60.63%) and hypopigmentation (77.30%) were
more in this group. These differences were significant
in comparison to the group receiving vitamin D.
After the intervention, the average VSS in the group
receiving triamcinolone was 4.59 * 1.40, while it was
significantly higher in the group receiving vitamin D
(6.91£2.50), which indicated the greater effectiveness
of injectable triamcinolone compared to the group
receiving injectable vitamin D. The results also
showed that in the group receiving triamcinolone,
the level of satisfaction was significantly better than
the other group (Fig. 4 and 5).

Our findings are consistent with the study by
Zhang et al., which provide a logical way to test
vitamin D supplementation as a preventive and/
or initial treatment strategy for keloid and related
fibrotic disorders'. They also investigated the
effect of 1,25-dihydroxyvitamin D3 (1,25D) in the
pathogenesis of tissue fibrosis by keloidal fibroblasts
(KFs) and reported that 1,25D inhibited cell
proliferation of keloidal fibroblasts. Their hypothesis
was that vitamin D affects profibrogenic processes by
targeting normal fibroblasts and KF ''. In addition,

Atrophy Hypopigmentation Striae

19 1

Figure 1: Side effects of Triamcinolone injection
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Figure 2: Side effects of vitamin D injection
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Figure 3: The level of patient satisfaction according to the intervention received
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Figure 4: Before treatment with Triamcinolon (A), after treatment with Triamcinolon (B), before treatment with Vitamin D (C), and
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Figure 5: Before treatment with Triamcinolon (A), after treatment with Triamcinolon (B), before treatment with Vitamin D (C), and
after treatment with Vitamin D (D)

vitamin D inhibits mesenchymal pluripotent cells
and primary lung fibroblasts by regulating genes
related to apoptosis. Also, vitamin D has been
implicated in other anti-fibrotic key factors that
provide an insight into the possible mechanism of
inducing an anti-fibrotic phenotype by vitamin D 2.
Our results are consistent with the study by
Damanik et al., who reported that the active form
of vitamin D prevents the proliferation of keloid
fibroblasts. They concluded that the lower the serum
level of 25-hydroxyvitamin D, the more severe the
degree of keloid. They also perceived that there is no
significant relationship between the serum level of
25-hydroxyvitamin D and gender, age, duration of
keloid and family history **.

The only clinical trial conducted on the therapeutic
effect of vitamin D on keloids is the study by
Mamdouh et al., who examined 40 individuals with
keloid lesions aged 18 to 56 years and reported that
weeklyinjections of 0.2 mL of vitamin D with 200,000
IU per centimeter of the lesion for a maximum
of 4 weeks reduces the height, pigmentation and
elasticity of the lesion, which was consistent with
our study. The aforementioned study reported a
decrease in vascularity, which was contrary to the
results of our study '. Also, in Ahuja’s study, which
investigated the comparative effect of intralesional
verapamil hydrochloride and triamcinolone
acetonide in the treatment of hypertrophic and
keloid scars, the effectiveness of triamcinolone was
reported to be faster and better, and in the present
study, the effectiveness of triamcinolone was better
than vitamin D'.

The most common skin type was Fitzpatrick’s
phototype IV and the most common region involved
was the chest, which was consistent with our study
15

Regarding the complications of vitamin D treatment,
the most common complication in our study was
related to post-injection pain, which is consistent
with Mamdouhs study, which reported post-
injection pain and tenderness in 52% of patients.
He reported that most of these complications were
resolved by the day after the injection . In most
studies, pain after injection was the most common
complication caused by vitamin D injection.

CONCLUSION

Vitamin D plays an effective role in the treatment
of keloids. Vitamin D injection can be considered
as a cheap and safe treatment method. In return,
the therapeutic effect of triamcinolone was better
than vitamin D injection, which approves the
usual treatment to be more effective. However, it
is suggested to conduct clinical trials with a larger
sample size and a longer intervention period. It
is also suggested that future studies examine the
effects of treatment on other skin types so that we
can talk more confidently about the effectiveness of
treatment methods. In addition, more studies are
needed in the field of better understanding of the
mechanisms that cause excessive scarring for the
development of effective methods and strategies in
prevention and treatment.
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